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PREFACE TO THE  

SECOND EDITION

When this book was first published in 1994, it aroused a great deal 
of public interest, especially in relation to the tests with return-
anticipating pets described in chapter 1. From readers of the book 
itself, and also through extensive publicity in the media, I received 
hundreds of letters from people about the perceptiveness of their 
animals. It soon became clear that many people had noticed behav-
ior in dogs, cats, horses, parrots, and other domesticated animals that 
seemed to go beyond present scientific understanding. More than 
3,500 people have now contributed case histories that are classified 
and stored on my computerized database. 

Since 1994 I have been coordinating an extensive research pro-
gram on the unexplained powers of animals, based on the first part 
of this book. Hundreds of videotaped experiments have shown that 
dogs are indeed able to anticipate their owners’ return in a way that 
seems telepathic. 

With the help of my research associates, I have interviewed 
 dozens of people with special experience in animal behavior, in-
cluding animal trainers, kennel and stable proprietors, zoo keep-
ers,  police dog handlers, and blind people with guide dogs. We 
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have  also carried out extensive surveys of hundreds of randomly 
selected households in Britain and the United States to find out 
how widespread various kinds of unexplained perceptiveness are 
in dogs,  cats, and other domesticated animals. They turn out to 
be very common. I have summarized much of this research in my 
book Dogs That Know When Their Owners Are Coming Home and 
Other Unexplained Powers of Animals, first published in 1999. In 
 addition, my colleagues and I have published in scientific journals 
a variety of technical papers on this work, the details of which are 
given in the appendix to this edition. 

Although the first chapter on domestic animals has received the 
greatest amount of publicity, most of the other lines of investiga-
tion I propose in the book have also been followed up by myself 
and others. Updates on progress in all these areas, together with 
references to publications in scientific journals, are given in the 
 appendix. 

The most popular of these areas of inquiry has been research on 
the sense of being stared at, along the lines described in chapter 4. 
Tens of thousands of such tests have been performed, many of them 
in schools and colleges. The results are overwhelmingly positive and 
hugely significant statistically. 

In the first edition of this book I asked people to send their 
 results to me by post, and I subsequently gave updates on this work 
through newsletters. These functions are now carried out through 
my Web site, www.sheldrake.org. I am very thankful to Matthew 
Clapp for his freely given services as Webmaster. The Web site also 
summarizes controversies and debates resulting from the research 
proposed in these chapters. Since the first publication of this book, I 
have in most cases improved on the experimental designs suggested. 
I have outlined these new methods in the appendix and intend to 
post further updates on my Web site. 

I am grateful to the late Ben Webster of Toronto, the Institute 
of Noetic Sciences, the Lifebridge Foundation of New York, and 
the Bial Foundation of Portugal for their financial support. 
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I have been fascinated by some of the questions discussed in this 
book for many years, in the case of homing pigeons since early 
childhood. I have also spent more than twenty-five years engaged 
in   scientific research, and have developed a great respect for the 
power of the experimental approach. I have seen for myself that 
through well-designed experiments one can ask questions of na-
ture, and receive answers. 

I have also been impressed by the way that fundamental  research 
can be done on a shoestring budget. In the course of my scien-
tific education at Cambridge I came across many examples of the 
“string and sealing-wax” tradition of British science. I  encountered 
this tradition in a living form when for several years, as a Research 
Fellow of the Royal Society, I shared a laboratory in the Biochemis-
try Department at Cambridge University with the late Robin Hill, 
the doyen of research on photosynthesis, whose ongoing experi-
ments cost even less than the standard budget allocated to first-year 
graduate students. 

In India, where I spent more than five years doing agricultur-
al research, I found that Indian scientists, through sheer necessity, 
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have developed ingenious ways of conducting field research with 
minimum expense. At the international institute where I worked, 
near Hyderabad, I adapted and developed these local methods, 
mainly employing local villagers, and found this kind of research 
very productive. For example, I and my colleagues developed a 
new multiple-cropping system for pigeonpeas that  is  now wide-
ly used by farmers in India and contributes to an increased food   
supply. 

More recently, my interest in the hypothesis of formative causa-
tion, first proposed in my book A New Science of Life (1981), has led 
me to apply the experimental method to asking unusual scientific 
questions, in particular about the buildup of habits in nature through 
the process of morphic resonance. Some of the early experiments 
to test this hypothesis are described in my book The Presence of the 
Past (1988); many more have been performed since at universi-
ties in Europe, America, and Australia. The results (which I plan to 
describe in a future book) are encouraging. I have been impressed 
by the elegant simplicity of experimental designs developed by the 
researchers, some of them students, who provide inspiring examples 
of doing far-reaching research at very low cost.

The idea of writing the present book arose in London in 1989. I 
had been invited to meet the Board of the Institute of Noetic Sci-
ences (noetic means “pertaining to the mind”), a think tank based 
in California. They were planning a project on the nature of causa-
tion and invited me to give my views on the subject, especially in 
the light of the hypothesis of formative causation. As the discussion 
proceeded, we talked about future research programs in general. I 
was asked what I would do if I were a member of the Board and 
wanted to support interesting and productive research with lim-
ited resources. My answer was to draw up a list of simple, low-cost 
 experiments that could change the world, and then to encourage 
this research program.

That evening, at dinner in the Garrick Club, several Board 
 members, including a U.S. senator, suggested that I write a book 
on this very topic myself. This was a new idea for me, but the  
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more  thought about it, the more I liked it. Outlines of new kinds 
of experiments kept coming to me, and, from the many I consid-
ered, I finally selected the seven in this book. So, this is not just a 
book, but a broad-based research program, with an open invitation 
to participate. 

The development of these ideas has been assisted by a grant 
from the Institute of Noetic Sciences, of which I am a Senior Fel-
low, and this Institute has also offered to help coordinate this re-
search program in North America. Additional financial support for 
the project has been provided by the Schweisfurth Foundation in 
Munich, Germany, thanks to the generosity of Mrs. Elizabeth But-
tenberg.

I am indebted to many people for information, discussions, and 
advice about the various areas of research covered in this book, 
in particular Ralph Abraham, Sperry Andrews, Susan Blackmore, 
Jules Cashford, Christopher Clarke, Larry Dossey, Lindy Dufferin 
and Ava, Dorothy Emmet, Suitbert Ertel, Winston Franklin, Karl 
Geiger, Brian Goodwin, David Hart, Sandra Houghton, Nicholas 
Humphrey, Thomas Hurley, Francis Huxley, the late Brian Inglis, 
Rick Ingrasci, Stanley Krippner, Anthony Laude, David Lorimer, 
Terence McKenna, Dixie MacReynolds, Wim Nuboer, the late 
Brendan O’Regan, Brian Petley, Robbie Robson, Robert Rosen-
thal, Miriam Rothschild, Robert Schwartz, James Serpell, George 
Sirk, Dennis Stillings, Louis van Gasteren, Rex Weyler, and my 
wife,  Jill Puree. I also received much valuable information from 
more than three hundred informants, experimenters, and corre-
spondents, especially in connection with the behavior of pets, the 
homing of pigeons, the experience of phantom limbs, and the  
sense of being stared at. I am very grateful for all this freely given 
help.

I thank those who have read all or part of various drafts of this 
book, which has benefited from their criticism and comments, 
in particular Ralph Abraham, Christopher Clarke, Suitbert Ertel, 
Nicholas Humphrey, Francis Huxley, Brian Petley, Kit Scott, and my 
editors Christopher Potter and Andrew Coleman.
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I am grateful to Christopher Sheldrake for doing the draw-
ings in Figures 5, 7, and 8, and thank the following for permission 
to reproduce illustrations: Peter Bennett (Figure 1); Rick Osman 
 (Figures 2 and 3); Jill Puree (Figure 4); Usborne Publishing Ltd 
(Figure 9B); and Stanley Krippner (Figure 12). 
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WHY BIG QUESTIONS  

DON’T NEED  

BIG SCIENCE

In this book, I propose seven experiments that could transform our 
view of reality. They would take us far beyond the current frontiers 
of research. They could reveal much more of the world than science 
has yet dared to conceive. Any one of them, if successful, would 
open up bewildering new vistas. Taken together, they could revolu-
tionize our understanding of nature and ourselves.

This book is not only about a more open kind of science but 
about a more open way of doing science: more public, more par-
ticipatory, less the monopoly of a scientific priesthood. The pro-
posed experiments cost very little, and some practically nothing. 
This research is potentially open to anyone interested.

Because institutional science has become so conservative, so 
 limited by the conventional paradigms, some of the most funda-
mental problems are either ignored, treated as taboo, or put at the 
bottom of the scientific agenda. They are anomalies; they don’t fit 
in. For example, the direction-finding abilities of migratory and 
homing animals, such as monarch butterflies and horning pigeons, 
are very mysterious. They have not yet been explained in terms of 
orthodox science, and perhaps they cannot be. But direction-find-
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ing by animals is a low-status field of research, compared with, say, 
molecular biology, and very few scientists work on it. Nevertheless, 
relatively simple investigations of homing behaviour could trans-
form our understanding of animal nature, and at the same time lead 
to the discovery of forces, fields, or influences at present unknown 
to physics. And such experiments need cost very little, as I show in 
this book. They are well within the capacity of many people who 
are not professional scientists. Indeed those best qualified to do this 
research would be pigeon fanciers, of whom there are more than 
five million worldwide.

In the past, most scientific research was carried out by amateurs; 
and amateurs, by definition, are people who do something because 
they love it. Charles Darwin, for example, never held any institu-
tional post; he worked independently at his home in Kent, study-
ing barnacles, writing, keeping pigeons, and doing experiments in 
the garden with his son Francis. But from the latter part of the 
nineteenth century onwards, science has been increasingly profes-
sionalized.1 And since the 1950s, there has been a vast expansion of 
institutional research. There are now only a handful of independent 
scientists, the best known being James Lovelock, the leading pro-
ponent of the Gaia hypothesis, which is based on the idea that the 
Earth is a living organism. And although amateur naturalists and 
freelance inventors still exist, they have been marginalized.

Nevertheless, to explore areas which lie beyond the current 
boundaries of science has become much easier than most people 
imagine. Once again we are entering a phase of scientific develop-
ment when pioneering investigations can be done by non-profes-
sionals, whether educated as scientists or not. Insofar as a scientific 
training is an advantage, there are millions of people all over the 
world who have had one. Computing power, once the monoply 
of large organizations, is now widely available: there are comput-
ers in millions of homes. There are more people with leisure than 
ever before. Every year hundreds of thousands of students have to 
do scientific research projects as part of their training; some would 
 welcome the chance to be real pioneers. And many informal net-
works and associations already provide models for self-organizing 
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communities of researchers, working both within and outside scien-
tific institutions. I envisage a complementary relationship between 
non-professional and professional researchers, the former having a 
greater freedom to pioneer new areas of research, and the latter a 
more rigorous approach, enabling new discoveries to be confirmed 
and incorporated into the growing body of science.

As in its most creative periods, science can once again be nour-
ished from the grass roots up. Research can grow from a personal 
interest in the nature of nature—an interest which originally impels 
many people into scientific careers but is often smothered by the 
demands of institutional life. Fortunately, an interest in nature burns 
as strong, if not stronger, in many people who are not professional 
scientists.

Probably most readers of this book will not have the time or 
inclination actually to do the proposed experiments. But the very 
idea that they could participate is empowering, and I have found it 
is warmly welcomed both by those with a scientific education and 
those without. I have also found that by proposing particular ex-
periments, the discussion of a topic is immediately sharpened, and 
the questions better focused.

Within the natural sciences, from time to time revolutions over-
turn established orthodoxies.2 But at the heart of science is the 
experimental method. This remains central while paradigms come 
and go. Although I am convinced there is much wrong with the 
present state of science, I am a firm believer in the importance of 
experiments. Otherwise I would not be writing this book.

There is nothing particularly mysterious about the experimental 
method. It is a specialized form of a fundamental process found in 
all human societies, and indeed throughout the animal kingdom, 
namely learning by experience. The Latin word experire, to try out, 
is the root of our English words “experience” and “experiment” 
(and also “expert” and “expertise”). In French, expérience means 
both experience and experiment, as does the Greek empeiros, the 
source of our word “empirical.”

Scientific experiments are deliberately and consciously con-
trived to give answers to questions. Experiments are ways of ques-
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tioning nature. They can be used to decide between rival hypotheses, 
by allowing nature herself to speak through the data. Experiments 
are in this sense modern forms of oracles. The traditional divin-
ers and interpreters of oracles included shamans, soothsayers, sages, 
seers, prophets and prophetesses, priests and priestesses, witches and 
magicians. In the modern world, scientists have taken on many of 
these roles.

Scientific hypotheses are tested through observation, and the 
best  hypotheses are those that fit the observations best. Only 
through experiments can our understanding of nature be advanced; 
only through empirical evidence can a new scientific paradigm be 
established; only through experimental testing can science prog-
ress. This faith in the experimental method is fundamental to the 
practice of science and is shared by practically all scientists, myself 
included.

There has rarely been more public interest in the fundamental 
questions of science—for example in cosmology, quantum theory, 
chaos, complexity, evolution, consciousness—but at the same time 
there has never been more public alienation from official research. 
This book draws attention to areas of research neglected as a result 
of conventional habits of thought, where relatively simple experi-
ments could yield rich returns, with extraordinary opportunities for 
breakthroughs worthy of the name. Inexpensive experiments open 
up pioneering research to non-professionals, and at the same time 
provide new opportunities for professional researchers faced with 
ever-increasing difficulties in finding funds, as well as students in 
search of exciting projects.

In Britain, research on the topics proposed in this book is being 
coordinated by the Scientific and Medical Network; in the United 
States by the Institute of Noetic Sciences (See U.S. address on p. 
252) and coordinating centers have also been established in France, 
Germany, Holland, and Spain. These centers will help to put re-
searchers in touch with each other, offer advice on experimen-
tal methods and statistical procedures, and provide regular updates 
through newsletters.
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I N T R O D U C T I O N  T O  P A R T  O N E

WHY PUZZLING POWERS 

OF ANIMALS HAVE  

BEEN NEGLECTED

Institutional biology is currently dominated by the mechanistic 
theory of life, according to which all animals and plants are essen-
tially complex machines, in principle fully explicable in terms of 
ordinary physics and chemistry. This theory is far from new. It was 
first proposed in the seventeenth century by Rene Descartes as part 
of the mechanistic philosophy of nature: the cosmos was a machine, 
and so was everything within it, including human bodies. Only the 
conscious, rational mind of man was different, being spiritual in 
essence. The mind was supposed to interact with the machinery of 
the body through a small region of the brain.

In many ways the mechanistic approach to life has been effective. 
Factory farming, agribusiness, genetic engineering, biotechnology, 
and modern medicine all bear tribute to its practical utility. And in 
terms of fundamental understanding, much has been learned about 
the molecular basis of living organisms, the nature of the genetic 
material, DNA, the chemical and electrical activities of the nervous 
system, the physiological role of hormones, and so on.

Academic biology has also inherited from seventeenth-centu-
ry science a strong faith in reductionism: more complex systems  
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should be explained in terms of smaller and simpler parts. Origi-
nally it was believed that the atoms formed the fundamental bed-
rock for all physical explanation. Now that atoms are known to 
be complex structures of activity composed of subatomic particles, 
themselves patterns of vibration within fields, the seemingly solid 
foundations of materialistic science have dissolved. In the words of 
the philosopher of science Karl Popper, “through modern physics 
materialism has transcended itself.”1 Nevertheless, in academic biol-
ogy, the reductionist spirit remains strong and gives a great impetus 
to the attempt to reduce the phenomena of life to the molecular 
level. At this point, it is believed, the baton of reductionism can be 
passed to chemists, who in turn pass it on to physicists as molecules 
are reduced to atoms and finally to subatomic particles. Hence mo-
lecular biology is one of the most prestigious and well funded of 
the life sciences. Meanwhile, fields of inquiry that are inherently 
holistic have a low status in the hierarchy of science: for example, 
ethology, the study of animal behavior, or morphology, the study of 
the forms of organisms.

However, from the time that Descartes first proposed it, the 
mechanistic theory of life has been controversial, and until the 
1920s it was opposed by a rival school of biology known as vital-
ism.2  Vitalism is the doctrine that living organisms are truly alive. 
Mechanism is the doctrine that they are literally inanimate and 
soulless. For more than two centuries, vitalists argued chat living 
organisms were animated by vital principles not known to physi-
cists and chemists from the study of inanimate matter. By contrast, 
mechanists always claimed that there were no such things as vital 
factors or life forces. Their act of faith was that even if everything 
about living organisms could not yet be explained in terms of 
physics and chemistry, at some stage in the not-too-distant future 
it would be.

Because vitalists admitted the existence of unknown vital prin-
ciples, they tended to be open-minded about the possibility of phe-
nomena that could not be explained in mechanistic terms, such as 
psychic phenomena in humans and uncanny powers in animals. 
3 By contrast, mechanists, as a matter of principle, were generally 
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closed to the possibility of any phenomena that seemed inexpli-
cable in terms of current physics and chemistry.

Mechanists often invoke an argument called “Occam’s razor.” 
This “razor” was originally used by a medieval Oxford philosopher, 
William of Occam, as a way of denying that theoretical constructs 
have any reality outside our minds. On the grounds that “entities 
are not to be multiplied unnecessarily,” the simplest hypothesis is 
to be preferred. But when mechanists use Occam’s razor, they do 
not do so in any strict philosophical sense, but merely as a justifica-
tion for sticking to the currently orthodox scientific point of view.4 
They usually take it for granted that mechanistic explanations are 
the simplest, even though to attempt to apply them in practice to, 
say, predicting the behavior of an ant on the basis of the structure 
of its DNA would involve calculations so fiendishly complex that 
they could not be done. Any postulated non-material fields, forces, 
or principles are to be rejected—unless they have already been ac-
cepted by physicists. Mechanists have always feared, and still fear, 
that to admit the reality of anything “mysterious” or “mystical” in 
the realm of life would be to abandon the hard-won certainties of 
science.5

For those outside established science, these old controversies may 
seem dusty and remote. But unfortunately they are still relevant to-
day. Most biologists, agriculturalists, and doctors have been brought 
up to believe that the mechanistic theory represents the triumph of 
reason over superstition, from which true science must be defend-
ed at all costs. Nevertheless, psychic phenomena have refused to 
go away. Animals continue to behave uncannily. Non-mechanistic 
forms of medicine flourish outside the orthodox institutions. Popu-
lar doubts about the practical applications of mechanistic principles 
in factory farming, forestry, agribusiness, and vivisection are grow-
ing rather than diminishing. The prospect of genetic engineering 
excites more fear than admiration. And the mechanistic theory of 
evolution by blind chance and natural selection has failed to win 
the hearts and minds of most people, despite the strenuous efforts 
of neo-Darwinian evangelists.

All these factors conspire to produce a defensive attitude in 
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many biologists, and an unwillingness to explore the possibility that 
life might be stranger than anything dreamed of in old-style phys-
ics. This helps to explain why the puzzling phenomena I discuss in 
the following three chapters have received so little attention from 
professional researchers.

Although the old vitalist-mechanist controversy has done much 
to shape the attitudes of present-day biologists, it is no longer, in 
my opinion, a fruitful way to explore the nature of life. Since the 
1920s, a broader alternative to the mechanistic theory of life has 
grown up in the form of the holistic or organismic philosophy of 
nature. From this point of view, the whole is more than the sum of 
its parts. Not only living organisms, but also non-biological systems, 
such as molecules, crystals, and galaxies, have holistic properties that 
are not reducible to their parts. Nature is made up of organisms, not 
machines.6

While academic biology is still under the sway of an old kind of 
thinking, a paradigm more than three centuries old, other branch-
es of science have in many ways moved beyond the mechanistic 
worldview. Since the 1960s, the entire cosmos has looked more 
like a developing organism than a machine, continuously growing, 
and evolving new patterns of organization within itself as it does 
so. The rigid determinism of old-style physics has given way to a 
recognition of an inherent spontaneity in nature—through inde-
terminism at the quantum level, through non-equilibrium ther-
modynamics, and through the insights of chaos and complexity  
theories.7 In cosmology, there has been the recognition of a kind 
of cosmic unconscious through the discovery of “dark matter,” the 
nature of which is utterly obscure, but which nevertheless seems 
to constitute some 90-99 percent of the matter in the universe.  
Meanwhile, quantum theory has revealed strange and paradoxical 
aspects of nature, including the phenomenon of non-locality or 
non-separability, whereby systems that were once parts of a larger 
whole retain a mysterious connectedness even when many miles 
apart.8

Biologists in general take an old-fashioned view of physical re-
ality. They have, by definition, specialized in biology; most have  

 EXTRAORDINARY POWERS  OF  ORDINARY ANIMALS
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little or no education in quantum mechanics or other aspects of 
modern physics. Ironically, many are still hoping to reduce the 
 phenomena of life to the physics of the past; but physics has moved 
on.

This ideological background helps to explain why the seemingly 
extraordinary powers of animals have been neglected by profes-
sional researchers, and consequently why such fundamental ques-
tions remain open. However, I am not advocating any particular 
theories to explain them. I believe the current orthodoxy is too 
limited, too narrow, but I also believe that the way forward depends 
on what nature herself tells us. At present we need more facts, and I 
hope that the following experiments will help to open up areas of 
inquiry that have been closed down for too long.

WHY PUZZLING POWERS OF ANIMALS HAVE BEEN NEGLECTED
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C H A P T E R  O N E

PETS WHO KNOW  

WHEN THEIR OWNERS  

ARE RETURNING

Bonds Between Pets And PeoPle

In my home town, Newark-on-Trent, one of my neighbors was a 
widow who kept a cat. Her son was a merchant seaman. One day 
she told me that she always knew when her son was coming home 
on leave, even if he did not let her know when to expect him. The 
cat went and sat on the front doormat and meowed for an hour 
or two before he actually arrived, “so I always know when to start 
 getting his tea ready,” she added.

She was not the kind of woman to make such things up, al-
though this story may well have improved in the telling. Her mat-
ter-of-fact acceptance of this seemingly paranormal phenomenon 
made me think. Was something strange really going on? Or was 
this  just some sort of illusion, a product of superstitious, wishful, 
 unscientific thinking? I soon found that many pet owners had 
simi lar tales to tell. In some cases the pets seemed to know hours 
 beforehand about the return of a long-absent member of the fam-
ily. In other, more mundane examples, the pets would get excited 
shortly before their owner came home from work.
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In 1919, the American naturalist William Long published a 
fascinating book called How Animals Talk, in which he described 
how, when he was a schoolboy, he had a dog, an old setter named 
Don, who reacted to his time away at boarding school:

Don was left behind most unwillingly during my terms at 
school; but he always seemed to know when I was on my 
way  home. For months at a stretch he would stay about 
the house, obeying my mother perfectly, though she never 
liked a dog; but on the day I was expected he would leave 
the premises,  paying no heed to orders, and go to a com-
manding ledge behind the lane, where he could overlook the: 
highroad. Whatever the hour of my coming, whether noon 
or midnight, there I would find him waiting. Once when I 
was homeward bound unexpectedly, having sent no word of 
my coming, my mother missed Don and called him in vain. 
Some hours later, when he did not return at his dinner time 
or answer her repeated call, she searched for him and found 
him camped expectantly in the lane. . . . And without a doubt 
that it would soon be needed, she went and made my room 
ready. If the dog had been accustomed to spending his loafing 
time in the lane, one might thoughtlessly account for his ac-
tion by the accident or hit-and-miss theory; but he was never 
seen to wait there for any length of time except on the days 
when I was expected. And once he was observed to take up 
his watch within a few minutes of the hour when my train 
left the distant town. Apparently he knew when I headed 
 homeward.1

Such stories abound. But how seriously can we take them? The 
sceptic within or without is always ready to explain them away in 
terms of chance coincidence, “subtle cues,” sharp senses of smell 
and hearing, routine, or else the credulity, wishful thinking, and self-
deception of those who want to believe in such things.

These standard armchair objections are not the result of detailed 
empirical studies. In fact, practically no research on the subject has 
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yet been done. This lack of research is not because there is no  general 
interest in the subject. On the contrary, there is a vast popular curi-
osity about the mysterious powers of pets. Neither has expense been 
the problem. The basic experiments cost practically nothing. Rather, 
scientific research has been prevented by a combination of three 
powerful taboos, which I consider in more detail at the end of this 
chapter: the taboo against investigating the paranormal; the taboo 
against taking pets seriously; and the taboo against experimenting 
with pets. For the time being I shall simply ignore these taboos and 
turn straightaway to a possible experiment.
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Experiments with Animals Who Know  

When Their Owners Are Coming Home

The idea of a simple, inexpensive experiment to test how 
pets know when their owners are coming home came to 
me in a conversation with a sceptical friend, Nicholas Hum-
phrey. I kept coming across stories about this intriguing phe-
nomenon, and I asked him what he thought was going on. 
To my surprise he did not dispute the phenomenon itself; 
indeed he told me that his own dog seemed to have uncanny 
powers. But he was quick to add that there was nothing re-
ally mysterious going on; pets were good at responding to 
subtle cues and often had surprisingly sharp senses.

No doubt many people have had conversations like this. 
But rather than petering out inconclusively in the usual way, 
this particular one sparked off the idea for a simple experi-
ment. If a pet responds well in advance of the arrival of its 
owner, the possibility that its behavior is explicable simply in 
terms of routine anticipation or sensory stimuli can be ruled 
out by coming home by an unusual means and at an unusual 
time. Moreover, to rule out the possibility that the pet is 
picking up the expectations of the person waiting at home, 
that person should not know when the absent member of 
the family is due to return.

This is not to say that routines, familiar sounds and smells, 
or the behavior of people at home are unimportant to the 
pet, I am sure they are very important. The purpose of the 
experiment is simply to tease apart the various influences that 
may normally work together, to find out whether there is an  
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unexplained component of this behavior. Does the animal 
still know when the person is coming home when all con-
ceivable sensory cues have been eliminated? In this sense, 
the experiment resembles research on pigeon homing Even 
when cue after cue has been removed, the pigeons still get 
home (see chapter 2).

The only published research of this kind that I have come 
across was carried out by a “scientific friend” of William 
Long, the story of whose dog Don I have already quoted:

This second dog, Watch by name and nature, was ac-
customed to meet his master much as Don met me in 
the lane. His owner, a busy carpenter and builder, had 
an office in town, and was accustomed to return from 
his office or work at all hours, sometimes early in the 
afternoon, and again long after dark. At whatever hour 
the man turned homeward, Watch seemed to follow 
his movement as if by sight; he would grow uneasy, 
would bark to be let out if he happened to be in the 
house, and would trot off to meet his master about 
halfway. . . . His strange “gift” was a matter of common 
knowledge in the neighborhood, and occasionally a 
doubtful man would stage an experiment: the mas-
ter would agree to mark the hour when he turned 
homeward, and one or more interested persons would 
keep tabs on the dog. So my scientific friend repeat-
edly tested Watch, and observed him to take the road 
within a few moments of the time when his master 
left: his office or building operations in the town, some 
three or four miles away.2

Of course, I would like to ask more questions about Watch 
and his behavior. But the dog and the people are dead. The 
only way forward is through observations and experiments 
with contemporary pets.

In 1992 I wrote an article on this subject, asking interested  
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pet owners to contact me if they had any relevant observa-
tions, and especially if they would like to take part in re search. 
This appeal was published in the “Members  Research”  sec-
tion of the Bulletin of the Institute of Noetic Sciences, distributed 
to members of the Institute throughout North America and 
elsewhere.

I received more than a hundred letters in response, many 
full of fascinating information. Some observations already 
seemed to rule out an explanation in terms of routine reac-
tions. Here, for example, is an account by Ms Louise Gavit 
of Morrow, Georgia:

In our case, there is no habit or schedule to my comings 
and goings, yet my husband tells me (and from past ex-
perience with two cats and one dog who did the same) 
our dog always responds to my coming home. In fact 
he seems to respond to my intention and action to come 
home. As near as I can measure my movements in com-
parison to the actions taken by the dog, his responses to 
my mental and physical actions are as follows: as I leave 
the place I have been and walk to my car with the in-
tent to come home, our dog BJ will awaken from sleep, 
move to the door, lie down on the floor near the door, 
and point his nose toward the door. There he waits. As 
I near the drive, he becomes more alert and begins to 
pace and show excitement the nearer I move to home. 
He is always there to poke his nose through the crack, 
in greeting, as I open the door. This sensing seems to 
be unlimited by distance. He does not seem to respond 
at all to my leaving one place and moving to another, 
his response seems to be apparent at the time when I 
form the thought to return home, and take the action 
to walk toward my car to come home.

These are fascinating observations. I suggested to Ms Gavit 
that she try coming home by unusual means, for example by 
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being driven by someone else in an unfamiliar car. She replied 
that this seemed to make no difference:

My method of travel is irregular: using my own car, my 
husband’s car, a truck, or any number of cars driven by 
strangers to BJ, or walking. Somehow BJ responds to 
my thought/action just the same. Even when BJ has 
seen my car still inside the garage, which is located in 
the basement of my home, he responds.

Here is another example, from Mr. Starfire of Kahului, 
 Hawaii:

My dog Debbie would always wait at the door about 
half an hour before my dad would get home from 
work. As my father was in the military he kept a very 
irregular work schedule. It did not matter if my father 
called ahead. For a while I suspected the dog responded 
to the phone. This was clearly not the case as sometimes 
my father would say he was coming home early but 
would have to stay late. Sometimes he wouldn’t call at 
all. The dog was never fooled, so I ruled out the phone 
theory. My mother was the first to notice this behavior. 
She always started dinner when the dog went to the 
door. If the dog did not go to the door, then we knew 
our father would be coming home late. If he was late, 
the dog would still wait for him but not until he was 
on his way home.

Another example that cannot be explained in terms of rou-
tine expectations is from Mrs. Jan Woody of Dallas, Texas:

Our dog Cayce would know when my husband or my-
self was leaving to come home. She would stop what 
she was doing, whether in the yard (she would ask to 
come inside) or in the house, and go sit by the front 
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door at the exact minute my husband or myself left 
whatever activity we were attending. Sometimes my 
husband would call me to say he was leaving the court-
house and ask if Cayce had gone to sit by the door. 
Other times, we’d tell each other when we had left and 
ask if she had gone to sit by the door at that minute. 
She figured that, like barking to let us know the mail 
had just been delivered, this was one of her tasks. The 
practice held true even if she was at my parents’ home 
or at a motel or hotel. I don’t see how she could hear 
our cars leave when they were in another city. I don’t 
see how any sensory clues were provided to her, since 
neither my husband nor myself knew when the other 
was coming home (unless we called). Sometimes I’d 
stay a half hour or so later at an activity. Sometimes 
my husband’s hearings would last all day, sometimes an 
hour.

Unfortunately, Cayce died in 1992, and so it is not possible 
to do any further tests to complement these remarkably clear 
observations by Mr. and Mrs. Woody.

Ms Vida Bayliss lives on forty acres of woodland in rural 
Oregon, three miles off the highway. Her dog Orion is a 
seven-year-old male, a Boxer-Dobermann mix, who ranges 
far and wide in the surrounding country. Yet when Ms Bayl-
iss comes home, even though her schedule is “quite irregu-
lar,” she finds he is nearly always there to greet her. I have 
heard many other stories of free-roaming dogs and cats who 
likewise seem to know when to be back home to greet their 
owners. Orion also distinguishes between family members 
and strangers before they arrive, barking to give warning of 
the approach of strangers but remaining silent with family 
members:

Orion also seems to be quite selective in who he de-
cides is “part of the family.” Since my divorce, even 
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though my ex drives the same familiar vehicle, it is now 
cause for barking. But my parents, even though they 
visit infrequently, have always received the friendly, si-
lent greeting. Once a family member drove up in a 
rented car and was barked at until a car window was 
opened and a greeting exchanged. Yet when my car is 
in the shop and I have a “loaner,” I am not barked at. 
My driveway is rough, with three sharp switchbacks. 
Does Orion know me because I drive fast on this fa-
miliar road no matter what I drive?

To answer this question, Ms Bayliss could try coming home 
at an unusual time in an unfamiliar vehicle driven by some-
one else.

Dozens of other cases have been described to me by cor-
respondents in the United States, and I have had more than 
thirty verbal reports of similar anticipatory behavior by dogs 
and cats in Britain and Germany. I have also been told of a 
parrot with similar powers. In each case, it has been possible 
to think of simple tests that could be done to find out more. 
The examples above illustrate the general principles.

Probably there are millions of people around the world 
who keep animals that seem to know when they are com-
ing home. If only a few dozen were interested enough to 
do  the basic pioneering research, it could soon be estab-
lished whether or not this phenomenon goes beyond the 
conventional kinds of scientific explanation. If there is a 
seemingly “paranormal” effect, and if this is confirmed by 
a  range of independent researchers, then further experi-
ments could be done to investigate the phenomenon in 
more detail. At this stage the involvement of professional 
researchers would probably be helpful. And since sceptics 
would probably respond by thinking up ever-subtler alter-
native explanations, more sophisticated tests would need to 
be done to check any reasonable sceptical hypothesis. But a 
point might soon arrive when the sceptics’ hypotheses be-
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come even more fantastic than the idea of a connection as 
yet unrecognized by science.

Research with pets who know when their owners are 
coming home is open to anyone who has such a pet, espe-
cially if they can count on the cooperation of family, friends 
and, of course, the animal itself. For students from homes 
with such pets, such research could be a science project of 
an extraordinarily interesting kind.
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the sociAl And BiologicAl BAckground

In research on human parapsychology, most experiments soon be-
come boring. Scores tend to fall off as the subjects begin to find 
the repetitive tests tedious. By contrast, the excited response of pets 
to the return of familiar people is repeated again and again; the 
animals are not bored by homecomings. For this reason I am op-
timistic about the possibility of obtaining repeatable and reliable 
results from experiments with pets who know when their owners 
are coming home.

Welcoming is a central feature of many person-pet relationships. 
In a survey in Cambridge, England, dog owners were asked to rate 
their animals in terms of twenty-two different aspects of canine be-
havior, such as playfulness, obedience, and affection. They were also 
asked to give their rating for a hypothetical “ideal” dog. Not sur-
prisingly, this canine paragon loved going for walks, was obedient 
and intelligent, welcoming, expressive, and so on. But more inter-
esting was the way in which the attributes of actual dogs matched 
their owners’ ideal expectations:

Prominent among these were the tendency to be very af-
fectionate, to welcome the owner intensely whenever he 
or she came home, to be highly expressive (almost human), 
and to attend closely to everything the owner said or did. . . 
. Dogs and cats are particularly adept at conveying these ap-
parent signals of friendship, and their ability to win friends 
and influence people owes more to their skill in this direc-
tion than any other factor. Perhaps the most obvious way in 
which these animals signal their liking for us is by their habit 
of seeking out our company and remaining near or even in  
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physical contact with us. The average dog, for example, 
 behaves as if literally “attached” to its owner by an invisible 
cord. Given the opportunity, it will follow him everywhere, 
sit or lie down beside him, and exhibit clear signs of distress if 
the owner goes out and leaves it behind, or shuts it out of the 
room unexpectedly.3

Just as human greetings and reunions are usually conventional and 
ritualized, so are those of dogs. Many dogs produce breathless yelps 
of excitement; the sides of their mouth are drawn back in a so-
called submissive grin; and unless they are well disciplined they try 
to jump up and lick their owner’s face. In these and other ways they 
behave like pups greeting their parents, with their tail wagging so 
vigorously that the whole hindquarters become part of the move-
ment. Wolf greetings are similar. When cubs are weaned, they are 
discouraged from suckling, and instead start soliciting food from 
their parents or other members of the pack. When the adult ap-
proaches with food in its mouth, they crowd excitedly around its 
head, wag their tails, adopt gestures of submission, and jump up and 
lick the corners of its mouth. In adult wolves, these same patterns 
of behavior develop into ritualized greetings and displays of pack 
solidarity. Most attention is directed to the highest-ranking animals, 
who act out the parental role by parading around with bones, sticks, 
or other objects in their mouths.4

Likewise, the greeting behavior of cats—often starting with a 
soft birdlike chirp, the cat approaching with tail up high, rubbing 
against the owner’s hands or legs and purring loudly, and sometimes 
rolling on its back—is like that of kittens greeting; their returning 
mother.

For many millions of years, among the wild ancestors of dogs 
and cats, the young remained behind while adults went off hunt-
ing. The same is true of their wild relatives today. The return of 
the  hunters with food is an event of the most vital importance. 
 Behind the greeting behavior of pets lies a long evolutionary his-
tory.

The close bonds between people and dogs date back over 
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10,000 years. Cats were more recently domesticated, starting per-
haps 4,000 years ago in Egypt. If it turns out that there is a “para-
normal” connection between pets and their owners, then it would 
be very likely that similar connections exist between members of 
groups in related wild species, and indeed in countless other animal 
species. And no one knows the nature of the social bonds in animal 
(or human) societies. I return to this question in chapter 3.

three tABoos AgAinst reseArch with Pets

Although practically no research has yet been done with pets who 
know when their owners are coming home, the simple experi-
ments discussed above would enable pioneering studies to be made 
at practically no expense. Why was this not done years ago? Because 
of powerful taboos, usually operating unconsciously. I now discuss 
these taboos briefly, because anyone considering research with pets 
needs to be aware of them. However, none of these taboos has 
much power when brought to consciousness, and they need present 
no obstacle to the research suggested in this chapter.

Taboo is an anglicized version of a Tongan word and refers to 
that  which is “too sacred or too evil to be touched, named or 
used,”  or, in short, that which is forbidden.5 Here are the three 
main taboos that have inhibited research on the unexplained pow-
ers of pets.

1. The Taboo Against Investigating the Paranormal
To start with, there is the general prohibition against taking 

 “psychic” or “paranormal” phenomena seriously. If they really 
 happen, they throw into doubt the mechanistic worldview, which 
is  still the orthodoxy of institutional science. Therefore they are 
usually ignored or denied, at least in public.

This taboo is actively upheld by Skeptics. I am not referring 
here  to the normal, healthy scepticism that is a component of 
 common sense, but to self-proclaimed Skeptics (spelled with a cap-
ital S and a k), who form organized groups and serve as intellectual  
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vigilantes, ready and willing to challenge any public claims of the 
paranormal.6 Committed Skeptics tend to equate the mechanistic 
worldview with reason itself and are passionate in its defense. They 
are scientific fundamentalists. Their fear is that if claims of the para-
normal are allowed to gain a foothold, scientific civilization will be 
swamped by an upsurge of superstition and religion. Their favorite 
approach is to dismiss “paranormal” phenomena as nonsensical, and 
to treat belief in them as an aberration arising from ignorance or 
wishful thinking—or, among those who ought to know better, as 
symptomatic of a weakness of the intellect.

Among respectable educated people, interest in “the paranormal” 
is treated like a kind of intellectual pornography. It flourishes in pri-
vate, and in the less-reputable branches of the media, but it is more 
or less excluded from the educational system, from scientific and 
medical institutions, and from serious public discourse.

Unfortunately, many committed Skeptics confuse the defense of 
science with the defence of a particular worldview. Research of the 
kind I am suggesting in this chapter, or indeed in this book, may 
well lead beyond the mechanistic paradigm, but it is scientific none 
the less. It could lead to a larger and more inclusive scientific un-
derstanding of the world. On the other hand, if it shows that seem-
ingly paranormal phenomena can in fact be explained in terms of 
standard scientific principles, then Skeptics will at last have some 
evidence to support their beliefs.

There is no need to be afraid of Skeptics. If they are opposed to 
empirical inquiry because of doctrinaire preconceptions, then they 
forfeit all claim to scientific credibility. But if they really believe in 
open-minded experimental research, as they profess, they should be 
a help rather than a hindrance.

2. The Taboo Against Taking Pets Seriously
The status of pets themselves involves a powerful taboo, which 

is pervasive and largely unconscious. The essential feature of this 
taboo is the vaguely defined notion that there is something strange, 
perverse, or wasteful in human affection for animals.

This taboo has recently been explored by James Serpell, a re-
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searcher on animal behavior at Cambridge University. As a graduate 
student in the 1970s, he became interested in doing research on the 
relations between people and their pets. He found to his surprise 
that there had been few, if any, scientific studies, in spite of the fact 
that more than half the households in Western Europe and North 
America contain at least one pet animal, including birds and fish. 
In the European Community, there are an estimated 26 million pet 
dogs and 23 million pet cats. In the United States, there are roughly 
48 million dogs and 27 million cats, and annual expenditure on 
petfood and veterinary care is around 10 billion dollars.7 And as 
Nicholas Humphrey has pointed out: “In the United States there 
are nearly as many dogs and cats as televisions. The effects of televi-
sion have been minutely researched and documented, but the ef-
fect of pets remains virtually unanalyzed.”8 Why this extraordinary 
blindness on the part of scientific researchers?

Serpell’s discussion is fascinating. He shows that the taboo is re-
lated to the great gulf between the attitudes we have to pets and 
our attitudes to other domesticated animals. Many dogs, cats, and 
horses are loved and cherished, and are even mourned when they 
die. But pigs, chickens, calves, and other animals grown in factory 
farms are treated in the most brutal and exploitative way, devoid of 
all affection. They are units in a production line; their only purpose 
is to produce the maximum amount of food at the minimum cost. 
Factory farms epitomize the mechanistic spirit. So does the use of 
laboratory animals: they are treated as expendable, interchangeable 
units for use in dispassionate experiments.

To justify this treatment, the less-favored animals have to be 
 regarded as inferior, unworthy of any sentimental attachment. A 
terrible conflict arises if the exploited animals are considered to 
have any value in themselves. One way to avoid this conflict is to 
keep the privileged and the exploited animals in separate categories 
in our minds. One category consumes pet food; the other is pro-
cessed into it. But if emotions spill over from pets to other animals, 
there is trouble. People become vegetarians, or even animal rights 
activists. The easiest solution is to denigrate people’s relationships 
with pets.
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Prejudices against close relationships with animals are nothing 
new. In England, for example, during the persecution of witches, 
the witches’ relationship with their animal “familiars,” particu-
larly cats, was considered perverted and wicked. But in modern 
industrial societies, the gulf between pets and other domesticat-
ed  animals  has  been accentuated, general affluence enabling un-
precedented numbers of pets to be kept in well-fed luxury, with 
no economic utility, for purely “subjective” reasons; meanwhile, 
in the “objective,” outer world, countless less-favored animals are 
raised as mechanistically as possible in factory farms and laborato-
ries.

This analysis makes it clear why pets are unsuitable for conven-
tional mechanistic experimentation. Institutional science lies on the 
“objective” side of this divide, and pets are entirely alien to the 
mechanistic spirit. They are not expendable units but have individ-
ual personalities and form affectionate long-term relationships with 
people. They are hard to regiment. And they are not used to being 
treated “objectively” by detached experimenters who try to show 
no feelings, and neither are their owners. They inhabit the “sub-
jective” world of private life, as opposed to the “objective” world 
of science.

Popular books on pets take for granted the importance of hu-
man-animal bonds. Here, for example, is some confident advice 
to’ pet owners by Barbara Woodhouse, author of several successful 
books on animal training.

I believe one has to give a great deal of oneself to animals if 
one is to get the best out of them. And, what is more, one has 
to treat them as one would like to be treated oneself. If we are 
to get the best out of our dogs, it is no use shutting them up 
in kennels for the greater part of their lives and then expecting 
them to be intelligent when they come out. In my opinion, 
animals must live with one constantly, and learn words and 
thoughts that one says and transmits, if they are to be true 
companions.9
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Meanwhile, in the United States, it is possible to go to workshops 
with your pet, to work on your relationship. There are pet coun-
sellors, therapists, and healers, some even offering consultations by 
telephone. At the leading edge is Penelope Smith of Marin County, 
California, who gives workshops on how to increase telepathic 
communication with pets in a step-by-step program. Her basic 
message is the same as that of Barbara Woodhouse:

Animals do understand what you say or think to them, that 
is, if you have their attention and they want to listen (just like 
anyone else). . . . The interesting thing is that the more you 
respect animals’ intelligence, talk to them conversationally, in-
clude them in your life, and regard them as friends, the more 
intelligent and warm responses you’ll usually get. 10

In this context, there is little possibility of experimenting on pets, 
but there are many opportunities for a kind of research partnership 
with pets, not denying the emotional relationships between animals 
and people, but making this relationship the essence of the research 
itself.

3. The Taboo Against Experimenting with Pets
The third taboo is related to the second. Most pet owners are 
strongly attached to their animals and seek to protect them from 
harm. Science is seen as a generally negative force in relation to 
animals, particularly in drug testing and in vivisection. Every year 
millions of animals are sacrificed on the altar of science, including 
rabbits, guinea pigs, dogs, cats, and monkeys. (Oddly enough, “sac-
rifice” is actually used as a technical term in the scientific literature 
for the killing of an animal.) Science also has a negative image 
among many animal lovers for engendering the factory farming 
industry.

In this context, the idea that science could penetrate the 
sanctity of the home, subjecting beloved pets to its profane ma-
nipulations is deeply offputting. Interfering with pets is taboo. 
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Understandable though this reaction may be, it is not appropriate 
for the experiments I am suggesting here. These experiments do 
not involve cruelty or suffering. They should be fun not only for 
the people but for the animals too. And far from diminishing pets 
and their relationships with people, they are likely to lead to an 
increased respect for animals and their powers. Indeed, I think that 
one of the ways this particular kind of research could change the 
world is through giving a new sense of the living connections, seen 
and unseen, between the human and the animal realms.

Further reseArch in PArtnershiP with Pets

Knowing when their people are coming home is only one of the 
ways in which pets show surprising powers. There are several oth-
ers, some of which provide yet more opportunities for fascinating 
low-cost research.

1. Homing abilities, as discussed in the next chapter.
2. Finding owners who have gone away from home, also dis-

cussed in the next chapter.
3. Apparent telepathic communication. In dramatic cases, some 

pets seem to know when their distant owner is in danger, reacting 
with signs of alarm and distress.11 Other cases are more mundane: 
for example, some dogs seem to anticipate with uncanny accura-
cy when they are going to be taken for a walk. Some pets seem 
to know when their family is going to go away on holiday, even 
before they start packing. There are many stories about telepathic 
horses, and even some about telepathic tortoises. I recently received 
the following account from Ms Sharon Ronsse of Snohomish, 
Washington State:

We have not been able to ascertain whether or not the tor-
toise knows (or cares) about our comings and goings. How-
ever,  I have definitely noticed that the tortoise is  telepathic 
when it comes to feeding him. I have concluded that his 
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 behavior is not related to a habitual feeding schedule. I often 
feed him at odd times of the day and evening. When I first 
noticed that he would come out to the feeding area when-
ever I thought of feeding him, I started to do my own experi-
ments on him. I found that at any time he was safely tucked 
in his little shelter and seemed to be snoozing, all I had to do 
was think about bringing out food. By the time I go to the 
kitchen and get something for him, he is out in the feeding 
area waiting for it.

Obviously pets are sensitive to subtle cues from people around 
them and can pick up influences of which their owners are uncon-
scious. Experiments on apparent telepathic communication would 
need to eliminate these ordinary channels of communication, such 
as sight, hearing, and smell. For example, in the case of Ms Ronsse 
and her tortoise, the animal could be watched by someone else (or 
even monitored by means of a video camera). Meanwhile, inside 
the house, in a room in which she cannot be heard or seen by the 
tortoise, she thinks of feeding him (and then actually does so), ac-
cording to a randomized schedule. Does the snoozing tortoise wake 
before she has started getting his food ready and before she has 
made any noise or movement?

4. Premonitions by animals of disasters. There are many stories 
about pets who try to prevent their owners going on journeys that 
turn out to be fatal. Even more dramatic is the behavior of animals 
before earthquakes. For example:

Before the Agadir earthquake in Morocco in 1960, stray 
animals, including dogs, were seen streaming from the port 
 before  the shock that killed 15,000 people. A similar phe-
nomenon was observed three years later, before the earth-
quake which reduced the city of Skopje, Yugoslavia, to 
rubble. Most  animals  seemed to have left before the quake. 
The Russians observed, too, that animals began to abandon 
 Tashkent before the 1966 earthquake. 12
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Clearly, an investigation of cases such as these could be of great 
practical value, and indeed in China such behavior by animals has 
been used successfully for centuries as an indicator of forthcoming 
calamities. However, this is obviously not an area where simple, 
harmless experiments would be easy.

5. Some pets returning from journeys seem to know when they 
are getting near home, even after a long ride in a car after dark 
when asleep. My wife and I had a cat, Remedy, who woke up when 
we were within a mile or two of home after sleeping contentedly 
for hours. Such a phenomenon could point to a direct connection 
between the animal and its home, perhaps related to the homing 
abilities discussed in the next chapter. Or it could simply indicate a 
response to a well-known pattern of movements and smells as the 
car approaches home by a familiar route. Or it could be a response 
to the changing behavior of the people in the car as they get ready 
to arrive.

Here again simple experiments could be very revealing. The hy-
pothesis that the pet is responding to familiar stimuli can be tested 
by returning home by an unusual route, preferably one the pet 
has not traversed before. The possible influence of ambient sights, 
sounds, and smells can be minimized by keeping the pet in a box 
or basket, traveling after dark, keeping the windows closed, running 
the air conditioner, and playing music in the car. If under these 
conditions the pet shows no response, this would support an expla-
nation in terms of familiar stimuli.

On the other hand, if the pets brought home by unusual routes 
still seem to know when they are nearing home, the next pos-
sibility  to try to eliminate is an influence from the other people 
in the car. One way to do this would be to transport the pet in 
a van, under conditions where it could not see, hear, or smell its 
owner in the front. Its movements could either be recorded by an 
observer who did not know the destination of the van, or moni-
tored by video, tape recorder, or other automatic means. Even bet-
ter, the van could be driven by someone who did not know where 
the pet’s home was, and who could not therefore emit subtle cues. 
The  driver  would  simply be asked to follow a particular route 
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which led past the pet’s home but would not know in which street 
the home was.

If the pet still seemed to know when it was nearing home, then 
the hypothesis of a direct connection between the pet and its 
home would be strengthened. The nature of this connection and 
its possible relationship to homing behavior would be a subject 
for fur ther research. But there would be no point in doing more 
sophisticated and expensive research until the existence of the phe-
nomenon had been well established in the first place.

The purpose of this chapter is not to try to provide theories or 
explanations, but merely to show that the basic phenomena are 
still virtually uninvestigated. A scientific partnership with pets could 
lead to a great expansion of understanding, and a deeper apprecia-
tion of their powers of knowing.
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C H A P T E R  T W O

HOW DO  

PIGEONS  

HOME?

A PersonAl introduction

When I was a young child, on Saturday mornings in the spring and 
summer my father took me to see a great liberation of pigeons. 
At the local railway station, racing birds from all over Britain were 
waiting in wicker baskets, arrayed in stacks. When the appointed 
time came, the porters opened the flaps, and out burst hundreds of 
pigeons, batch after batch, in a great commotion of wind and feath-
ers (Figure 1). They flew up in the sky, circled around, and set off 
toward their faraway homes.

These birds were an inexhaustible source of fascination. As I got 
to know the porters, they let me help release the pigeons. Then 
when I was at primary school, I kept some homing pigeons of my 
own. But the pigeons were killed by a cat, and when I went away 
to boarding school I had no further opportunity for keeping birds.

Years later, in the early 1970s, when I was a Research Fellow at 
Clare College, Cambridge, my interest in pigeon homing reawoke, 
and I asked my colleagues in zoology how the pigeons did it. I 
soon found that no one really knew, an impression confirmed by 
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reading the specialized papers and reviews in the scientific litera-
ture. Every reasonable hypothesis had been tried and seemed to 
have failed. I then saw that this intriguing mystery concerned not 
only homing, but also migration. How do English swallows migrate 
in the autumn to South Africa, and then in spring; return to Eng-
land, even to the very same building where they nested the year 
before? Again, no one knew.

I began to suspect that homing and migration might depend on 
a sense or power hitherto unrecognized by science. In particular, it 
seemed to me that there might be a direct connection between the 
birds and their home, rather like an invisible elastic band. I thought 
of a simple, inexpensive experiment to test this possibility, which I 
first tried out in Ireland in 1973. But I was unable to complete this 
research before I left for India in 1974 to take up a research post 
in an international agricultural institute. It was not until the 1980s, 
when I homed myself, that it was possible to begin working with 
pigeons again, this time in eastern England.

In this chapter, I first discuss what has so far been discovered 
about migration and homing in general, and about pigeons in par-
ticular. All explanations in terms of conventional senses and physi-
cal forces have by now been tested to destruction; our ignorance 
is more profound than ever. After summarizing the results of my 
own research, I conclude by outlining a potentially illuminating ex-
periment, well within the capacity of many pigeon fanciers, pigeon 
clubs, and students at schools and colleges.

HOMING AND MIGRATION

Homing pigeons have been used for carrying messages for thou-
sands of years. In the first book of the Bible, we read that a pigeon 
homed to Noah’s ark with an olive leaf in its beak, showing Noah 
that the Flood was abating.1  In ancient Egypt there was a carrier-
pigeon postal system; in modern Egypt the pigeon is still the em-
blem of the Post Office. Even in the present century, pigeons have 
been widely used for carrying messages, not least by the military 
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forces in the First and Second World Wars. Around the world today 
there are more than five million pigeon enthusiasts, who routinely 
race birds over distances of 500 miles or more.  The sport is particu-
larly popular in Belgium, Britain, Holland, Germany, and Poland. 
Pigeons can home from up to 700 miles in a single day, with average 
speeds exceeding 60 mph.

F I G U R E  I

Racing pigeons being released from wicker carrying baskets  
at a railway station. (From an oil painting by Norman  

Fake, photographed by Peter Bennett.)
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Pigeons are by no means alone in their homing abili-
ties.2   Countless  anecdotes tell of domesticated animals, even 
cows,  coming home after being left many miles away.  The com-
monest concern dogs and cats. For example, a collie called Bobby, 
lost in Indiana, turned up at home in Oregon, more than 2,000 
miles away, the following year.3 Such cases form the basis for the 
well-known animal adventure story The Incredible Journey,4 made 
into a film by Walt Disney, in which a Siamese cat, an old bull ter-
rier, and a young Labrador find their way home through 250 miles 
of wild country in northern Ontario. The Labrador was the leader:

It seemed as though he were never able to forget his ultimate 
purpose and goal—he was going home; home to his own mas-
ter, home where he belonged, and nothing else mattered. This 
lodestone of longing, this certainty, drew him to lead his com-
panions ever westward through wild and unknown country, as 
unerringly as a carrier pigeon.5

The human homing ability is most developed in nomadic peo-
ples, where the sense of direction is essential to survival, as in the 
case of Australian Aborigines, the Bushmen of the Kalahari Desert 
in southern Africa, and the navigators of Polynesia.

The distance records are held by birds. Adelie penguins, Leach’s 
petrels, Manx shearwaters, Laysian albatrosses, storks, terns, swallows, 
and starlings have all been known to home from more than a thou-
sand miles away.6 For example, when two Laysian albatrosses were 
taken from Midway Island in the central Pacific and released 3,200 
miles away on the west coast of America, in Washington State, one 
returned in ten days, the other in twelve. A third came back from 
the Philippines, more than 4,000 miles away, in just over a month.7 
In an experiment with Manx shearwaters, birds were taken from 
their nesting burrows on the island of Skokholme, off the coast of 
Wales. One was released in Venice, Italy, and was back within four-
teen days. Another returned in twelve and a half days from Boston, 
Massachusetts, a journey across the Atlantic of more than 3,000 
miles.8
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Clearly, these remarkable homing abilities are closely related to 
migrations from one home to another. In many cases, such as that 
of British swallows, migration is a double-homing system. They 
 migrate in the autumn to their winter home in eastern parts of 
South Africa (where it is spring) and return to their British home 
in the northern spring.9

More amazing still is the instinctive ability of young birds to 
home to their ancestral winter quarters for the first time without 
the need to be guided by birds that have done it before. For in-
stance, European cuckoos, raised by birds of other species, do not 
know their parents. In any case, the parent cuckoos leave in July or 
August for southern Africa, about a month before the new genera-
tion is ready to go. In due course the young cuckoos congregate 
and migrate in flocks to their African home to join their elders.

Even insects can migrate enormous distances to places they 
have never been before. The most famous is the monarch but-
terfly, which migrates between the United States and Mexico. In 
the  autumn, when the previous generation has already died out, 
the new generation flies southward. Monarchs born near the Great 
Lakes in the eastern part of the United States, for instance, travel 
some 2,000 miles, overwintering in their millions on particular 
“butterfly trees” in the Mexican highlands. They die after breeding 
in their southern home. The next generation migrates northwards 
in the spring. 10

How do migrating animals know where to go? In the case of 
migrant birds, the most popular hypothesis is that they orient by 
the stars, and perhaps are also exquisitely sensitive to the Earth’s 
magnetic field. They are also supposed to have an inborn program, 
complete with star map and maybe also a magnetic map, that di-
rects the migratory process. In the scientific literature, this is called 
an “inherited spatiotemporal vector-navigation program.”11 But 
little is really understood. This impressive-sounding technical term 
merely restates the problem, rather than solving it.

The main evidence for the role of stars is that when migratory 
birds are kept in cages in a planetarium at the beginning of the 
 migration season, they tend to hop in the appropriate direction of 
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migration according to the rotating pattern of “stars.” But while 
stars may play a role, serving as a kind of compass, migrants can still 
find their way in the daytime or when the sky is heavily overcast.12 
For example, in a radar tracking experiment based in Albany Coun-
ty, New York, it was found that uninterrupted overcast skies lasting 
several days did not result in disorientation of nocturnal migrant 
birds of various species; there were “not even subtle changes in 
flight behavior.”13

Fish can also migrate over hundreds or thousands of miles, and 
stars cannot explain their orientation. They must have other means 
of finding their way. Smell probably plays an important part when 
they are near their destination. In the case of salmon, the re is good 
evidence that they “smell” their home river when they approach its 
estuary.14 But smell cannot explain how they get near enough to 
the right stretch of coastline from thousands of miles away. Similar 
problems arise when trying to understand the migrations of marine 
turtles and other underwater migrants.

Both homing and migration are poorly understood, and an in-
sight into one would illuminate the other. The investigation of mi-
grations is difficult; it is far easier to work with homing behavior, 
especially in birds. Racing pigeons are the obvious choice. They 
have a strongly developed homing ability, and have been bred and 
selected for this ability over many generations. The techniques for 
keeping, breeding, and training them are well known, and they are 
relatively inexpensive.

Numerous experiments on homing have already been carried 
out with pigeons. Nevertheless, after nearly a century of dedicated 
but frustrating research, no one knows how pigeons home, and all 
attempts to explain their navigational ability in terms of known 
senses and physical forces have so far proved unsuccessful. Research-
ers in this field readily admit the problem. “The amazing flexibility 
of homing and migrating birds has been a puzzle for years. Remove 
cue after cue, and yet animals still retain some backup strategy for 
establishing flight direction.”15 “The problem of navigation remains 
essentially unsolved.”16
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I now consider one by one the hypotheses proposed to explain 
pigeon homing, and show why they are all untenable.

DO PIGEONS REGISTER THE TWISTS AND TURNS  

OF THE OUTWARD JOURNEY?

How do pigeons taken hundreds of miles to an unfamiliar place 
know where their home is? How do they know which way to fly?

Charles Darwin was a keen pigeon fancier and kept a wide range 
of breeds.17 In 1873, he tentatively proposed a hypothesis of pigeon 
homing in a paper in Nature: they do it by a kind of “dead reckon-
ing,” registering all the twists and turns of the outward journey, 
even when enclosed in a box.18 In a subsequent paper in the same 
volume of Nature, J. J. Murphy proposed a mechanical analogy in 
terms of a ball hanging from the roof of a railway carriage, react-
ing to shocks given to it by changes in the carriage’s direction and 
velocity:

A machine could be constructed in connexion with a chro-
nometer, for registering the magnitude and direction of all 
these shocks, with the time at which each occurred; and from 
these data, the position of the carriage, expressed in terms of 
distance and direction, might be calculated at any moment. 
.  .  . Further, it is possible to conceive of the apparatus as so 
integrating its results. . . . that they can be read off, without any 
calculation being needed.19

An updated technological analogy would be a computerized iner-
tial navigation system. But in spite of these mechanical metaphors, 
it does not seem intrinsically plausible that racing pigeons, shut up 
in baskets, taken hundreds of miles inside trains, trucks, ships, or 
aeroplanes, subject to many twists and turns, can continuously com-
pute their homeward direction with the highest precision.

In any case, this hypothesis has been tested and refuted. In 1893,  
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S. Exner showed that pigeons could still home perfectly well after 
being transported to the release site under heavy anaesthesia. More 
recent experiments with other species, such as herring gulls, have 
confirmed Exner’s finding.20 Nor does taking the pigeons to the 
point of release by complex and devious routes make them lose 
their way. They can even home after being transported in a large, 
light-proof rotating drum:

The construction was unstable so that changes in the speed 
and direction of the transporting vehicle produced a momen-
tary slowing of the drum. The outward journey through 
space  was  thus remarkably complicated by the irregularly 
varying rotation, about 1,200 rotations in the longest jour-
ney. Nevertheless, in every case the performance of the ro-
tated birds, both in orientation and returns, was just as good 
as the untreated controls.21

In another series of experiments, carried out in Germany, on the 
outward journey the pigeons were rotated rather fast, at up to nine-
ty revolutions per minute, in a variable magnetic field, unable to 
see out and isolated from any smells in the environments they were 
passing through. “Nevertheless, these pigeons were mostly as good 
at initial homeward orientation and homing performance as con-
trol birds were, which had been transported in open crates on top 
of the car.”22

Finally, if the birds were to sense and integrate all the twists 
and turns of the journey, the appropriate organ would be the 
semicir cular canals in the middle ear, which detect accelerations 
and rotations. The total destruction of this organ stops birds fly-
ing properly, but in experiments involving the surgical cutting of 
the horizontal canals, the pigeons still homed normally after being 
taken more than 200 miles away. Indeed they performed just as 
well as controls.23 In other experiments, “pigeons with a variety of 
surgical lesions of the semicircular canals orient themselves accu-
rately, whether they are tested under sunny conditions or overcast 
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ones.”24 The inertial navigation hypothesis can therefore be ruled 
out, and is no longer seriously entertained by researchers in the 
field.25

does homing dePend on lAndmArks?

It is sometimes suggested that homing depends on familiar land-
marks. This is probably the case when the pigeons are released a few 
miles from the loft, and also when they home repeatedly over the 
same terrain. In one series of trials, when the birds were released 
for the fourth time at the same site, they appeared to be orienting 
by means of local landmarks. “By the seventh the knowledge of 
local landmarks was so good that the birds were able to, as it were, 
steeple-chase their way home. They acted as if they recognized that 
home was to be reached by flying towards landmark A, then toward 
landmark B, and so on.”26 We show a similar tendency ourselves. 
As we get to know new localities and routes, we too find our way 
around by familiar landmarks. But this is not how we find our way 
in the first place, before the landmarks are familiar.

In any case, pigeons can home from completely unfamiliar places, 
hundreds of miles from anywhere they have been before. After fly-
ing around in circles after being released, or even without circling, 
they generally set off in a homewards direction.27 They can  also 
home over the sea, even flying at night or in fog, as in the spec-
tacular performances of some of the pigeons used by the Royal Air 
Force in the Second World War. Experienced racing birds, many of 
them volunteered by amateur pigeon enthusiasts, were  carried on 
aircraft flying sorties to Germany over the North Sea. In the event 
of the aircraft being shot down, the crew, if they could, attached a 
message giving their location to the leg of one or more pigeons, 
released the birds, and hoped for the best.

The details of hundreds of extraordinary exploits are officially 
recorded in the Pigeon Roll of Honour, known as the Meritorious 
Performance List, and some birds were actually decorated for val-  
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iant  service (Figure 2). Here is the official story of one medal- 
winning  hen called White Vision, bred in Motherwell, Scotland, 
and based at RAF Solium Voe in the Shetland Islands:

This pigeon was carried in a Catalina flying boat which, 
 owing  to  engine failure, had to ditch in a rough sea 
in  Northern waters at approximately 08.20 hours on the 11th  

F I G U R E  I I

“Winkie” and her awards. The account in the Meritorious  
Performance List is as follows: “On the 23rd February,  

1942, damaged Beaufort ditched suddenly whilst returning  
from a strike off the Norwegian coast and partially broke up  

on heavy impact 120 miles from the Scottish coast. This  
pigeon escaped from the container accidentally in the crash and  

fell into the oily sea before struggling clear. Distance to base  
129 miles, nearest land 120 miles, 1½ hours of daylight  

left. Pigeon homed soon after dawn next morning, exhausted,  
wet and oily. Air search for crew on very poor radio fix up to  
then unsuccessful. Sergeant Davidson, RAF Pigeon Service,  
deduced from the arrival of pigeon, its condition and other  

circumstances that the area of search was incorrect. Search was  
redirected in accordance with his advice and 15 minutes later  

the crew were located and rescue action taken. The rescued  
crew gave a dinner in honour of the pigeon and her trainer.” 

(From Osman and Osman, 1916.)
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October, 1943. Owing to radio failure, no SOS was received 
from the aircraft and no fix obtained, ... At 17.00 hours 
“White  Vision” arrived with a message giving the position 
and other information concerning the aircraft and crew. As a 
result sea search was continued in the direction indicated and 
at 00.05 hours the following morning the aircraft was sighted 
and the crew rescued. The aircraft had to be abandoned and 
sank. Weather conditions: visibility at place of release of pi-
geon  100 yards. Visibility at Base when pigeon arrived 300 
yards. Head wind for pigeon 25 miles per hour. Heavy sea 
running, very low cloud, distance about 60 miles. Number of 
lives saved 11.28

The use of landmarks, and indeed any other visual cues, seems 
very unlikely to play a key role in homing feats such as this. Never-
theless, until the 1970s most attempts to explain homing in pigeons 
focused on vision as the key sense, if not for identifying landmarks 
then for navigating by the sun or even by the stars. All such visual 
hypotheses were ruled out in some remarkable experiments car-
ried out in the United States at Duke University, North Carolina, 
and in Germany at Gottingen, in which pigeons were fitted with 
frosted-glass contact lenses. These so impaired their vision that they 
could not recognize familiar objects 20 feet away. Control birds 
were  fitted with plain contact lenses.

When the birds with the frosted-glass lenses were released, 
“many  refused to fly, hovered, or crash-landed nearby; others hit 
wires, trees or other obstacles. A certain proportion went high 
up into the sky and disappeared unusually high over the ho-
rizon.” They flew in a peculiar way, with their bodies tilted up-
wards. This expression of “uncertainty” was recognized by hawks, 
which preyed with ease on such birds.29 Some birds flew part of 
the way home and then perched, resting for longer or shorter pe-
riods.30 But some found their way home from over 80 miles away. 
 “Experimental birds usually arrived at the loft rather high in the 
sky,  cautiously hovering down, a few hitting, most others miss-
ing, the loft. The birds could easily be caught by hand.”31 The birds 
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had  difficulty pinpointing the loft, suggesting that they needed 
their sense of vision for the final approach to the loft, which is 
hardly surprising. What is amazing is that they could get so close to 
home with their eyesight so severely impaired.

The leader of the Gottingen team, Klaus Schmidt-Koenig, sum-
marized as follows the conclusions from a long series of experi-
ments on pigeons with frosted-glass lenses, including the detailed 
tracking of homing birds by radio:

For the navigational part of the homing flight, i.e., determin-
ing which direction is the home direction, visual cues turned 
out not to be essential. This navigational system is largely non-
visual and guides the pigeon with amazing accuracy to the 
vicinity of the loft. The birds also seem to know when they 
are home and when they have missed the loft and the distance 
is again increasing.32

do Pigeons nAvigAte By the sun?

In the 1950s, the dominant hypothesis of pigeon homing was 
the “sun arc” theory of G. V. T. Matthews. He proposed that birds 
used  a  combination of the sun’s elevation, together with its arc, 
 extrapolated through the sky on the basis of observations of its 
movement, and also an accurate internal “chronometer.” A pigeon 
taken south-west, for example, would find the sun’s position un-
usually high and east (which is to say early), by an amount corre-
sponding to its displacement from the loft. It could, in principle, 
“calculate” the home position.33

There are several strong arguments against this hypothesis. Pi-
geons can home under heavily overcast conditions; they can home 
with frosted-glass contact lenses on; and they can even home at 
night.34 Moreover, they can still home when their time sense is 
 severely disrupted, and Matthews’s hypothesis requires a very accu-
rate internal time-keeping process.

In a long series of experiments, pigeons had their internal  
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“clock” shifted by keeping them in darkness during the daytime and 
under artificial lights at night. For example, by turning on the lights 
six hours before dawn and plunging the pigeons into dark ness six 
hours before sunset, within two weeks the pigeons had their inter-
nal “clock” set six hours early. When such birds were  released, they 
set off about 90° to the left of the homewards direction. By contrast, 
birds whose “clock” had been set six hours late set off about 90° 
to the right of the homewards direction. Those with a twelve hour 
time shift set off in the opposite direction to home. 35

At first sight such results seemed to confirm Matthews’s theory. 
But in fact they show only that pigeons can use the sun’s position as 
a kind of compass. And a compass is not sufficient to explain hom-
ing. Imagine being parachuted into a strange place with a watch but 
no map. From the position of the sun at different times of day, you 
could work out where north, south, east, and west were, but you 
would not know the direction of home.

In his hypothesis, Matthews claimed that pigeons used an inter-
nal clock, combined with the sun’s position and the arc of its move-
ment in the sky, not just as a compass but as a kind of map, enabling 
them to know the direction and distance of their home from the 
point of release. As well as failing to explain how birds can home 
at night and under heavily overcast skies, this hypothesis also failed 
to explain how time-shifted birds could still find their way home 
after the initial diversion caused by the false “sun-compass” read-
ing.36 And if time-shifted birds were released on overcast days, they 
were not confused but set off homewards and reached their loft as 
quickly as controls.37

Thus, on sunny days, the “sun-compass” of pigeons can play a 
part in their general sense of direction when they are released. But 
it cannot explain their ability to find their way home.



46

does homing dePend on PolArized light  
or inFrAsound?

When the “sun arc” theory was in vogue, some people tried to 
explain the ability of pigeons to home on cloudy days in terms of 
a hypothetical response to the pattern of polarized light in the sky. 
Some insects, notably bees, are known to be sensitive to the polar-
ization of light and can orient themselves if they can see patches of 
blue sky, even though the sun itself is obscured by cloud.

However, there are two fatal weaknesses in the polarized light 
hypothesis. First, even if pigeons could infer the sun’s position 
from  the pattern of polarization in blue patches, this would not 
explain their ability to home, because the sun’s position and move-
ment in the sky cannot explain homing, as we have just seen. 
 Second, pigeons, unlike bees, are not sensitive to the polarization 
of light. 38

Another unusual sensory ability sometimes invoked as a possible 
explanation for pigeon homing is infrasound. Pigeons are known 
from laboratory experiments to be unusually sensitive to low-fre-
quency sounds. But this does not prove that they can hear their 
home from hundreds of miles away, or even from a few miles. The 
idea that they might home by means of infrasound is not even a 
hypothesis but just a vague and implausible suggestion. There is no 
evidence whatever to support it.

does homing dePend on smell?

Mysterious abilities of animals are often explained, or explained 
away, in terms of a remarkable sense of smell. Pigeon horning is 
no exception, and over the last two hundred years smell has often 
been suggested as an explanation of homing. But a moment’s reflec-
tion shows that this idea is implausible.39 For example, consider the 
homing of racing pigeons from Spain to eastern England. Could 
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birds released in Barcelona recognize where they were by sniffing 
the local smells, or by sniffing their home in Suffolk, England? And 
could they find the home direction by smell even when the wind 
was blowing toward rather than away from their home? Obviously 
not. The fact that birds can home to England from Spain flying with 
the wind, rather than against it, shows that the sense of smell can-
not explain homing. This is particularly clear in northeastern Brazil, 
where trade winds blow from the south-east with little variation 
throughout the year. The local fanciers regularly and successfully 
race their birds from the south.40

An early version of the smell hypothesis proposed that pigeons 
have a special chemical sense organ in their air sacs. But then it was 
found that pigeons whose air sacs had been punctured by a needle 
still homed normally. The nasal cavities were next investigated, and 
birds had these cavities stuffed with wax. They could still home 
perfectly. All this was well established by 1915.41

The smell hypothesis, like the magnetic hypothesis, was revived 
in the 1970s when all else seemed to have failed. Floriano Papi and 
his colleagues in Italy proposed that pigeons build up an olfactory 
map of the surroundings of their home by associating odors with 
the direction of the wind. For example, if there is a pine forest 
to the north, they learn to associate pine forest smells with north 
winds. When transported to a release site, they have only to sniff the 
air to know the direction of home. In order to account for hom-
ing from great distances, where a local olfactory map would be of 
no assistance, Papi suggested that they registered the smells on the 
outward journey.

Papi’s group built up a seemingly impressive body of evidence 
that their pigeons were indeed influenced by odors associated with 
wind direction.42 For example, pigeons were raised with two differ-
ent odors added to the wind, olive oil from the south and synthetic 
turpentine from the north. Then they were released with one of 
the odors applied to their nostrils, and were initially deflected from 
home as though the direction from which they had been released 
corresponded to the direction from which the odor was carried to 
them in the loft.43
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Most attempts to repeat Papi’s experiments in Germany and the 
United States gave very different results, with no detectable influ-
ence of odors.44 However, even in Italy the sense of smell could not 
by itself have explained the pigeons’ homing behavior. When they 
had been deliberately confused by the Italian scientists and set off 
in the wrong direction, they sooner or later corrected their course 
and returned home anyway. Indeed, many arrived almost as soon as 
control birds. Moreover, birds with plugged nostrils, severed olfac-
tory nerves, or with tubes in their nostrils by-passing the olfactory 
epithelium could still fly home, although they tended to return 
slower than unmutilated control birds.

The Italians argued that the slower return of the mutilated birds 
confirmed the olfactory hypothesis.45 Their sceptical colleagues in 
Germany and America suggested that it might simply be a general 
result of trauma. To test this idea, in Germany some of the pigeons 
had their olfactory epithelium anaesthetized with xylocaine, a po-
tent local anaesthetic, blocking the sense of smell in a non-traumatic 
way. Sure enough, these pigeons flew off homewards when released, 
and returned as fast as controls.46 In other experiments, anaesthesia 
with xylocaine reduced but did not prevent the ability of treated 
birds to home.47

The conclusion from this research is that in some circumstances, 
especially in Italy, the sense of smell plays a part in the orientation 
of pigeons, but it cannot by itself explain how pigeons find their 
homes.

does homing dePend on mAgnetism?

In the 1970s and 1980s, the magnetic hypothesis became the 
most popular among professional researchers (except in Italy, where 
the smell theory predominated, and still does). The idea was that 
pigeons could use a magnetic map for homing. It presupposed an 
 exquisitely sensitive magnetic sense in pigeons, by which they could 
not only detect the compass directions but also sense changes in the 
Earth’s magnetic field from place to place.
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In theory, there are two ways in which the earth’s magnetic field 
could give directional information. First, the strength of the field 
varies from the magnetic poles to the equator, being strongest at the 
poles. Second, the angle of the field also varies from poles to equa-
tor. Compass needles point downwards at the magnetic poles, and 
are horizontal at the equator. In between, they dip downwards at 
angles related to the latitude: more toward the poles, less toward the 
equator. Hence if the pigeons could detect changes in the strength 
or the angle of the field, they could sense how far they had traveled 
towards the magnetic north or south.

On theoretical grounds alone, there are at least three serious 
problems with this hypothesis. First, the changes in average angle 
and strength of the field are very small. In the northeastern United 
States, for example, over a distance of 100 miles in a north-south 
direction, the average field strength changes by less than 1 per-
cent, and the angle of the field by less than 1°. Second, the earth’s 
magnetic field is far from uniform but varies from place to place 
depending on the underlying rocks. Some of these “anomalies” are 
small, a few hundred yards across; others are large, extending over 
hundreds of miles. In extreme cases, the magnetic field within an 
anomaly can be up to eight times as strong as the normal magnetic 
field of the earth. Moreover, the field varies from time to time, both 
with daily fluctuations and with much larger changes during mag-
netic storms, due to sun spots. These fluctuations could cause errors 
from tens to hundreds of miles in reading north—south positions 
on a magnetic map.48

Finally, even if pigeons were sensitive enough to magnetic fields 
to detect how far northwards or southwards they had been moved, 
and even if they could also somehow correct for magnetic anoma-
lies and for fluctuations in the field at different times, the earth’s 
magnetic field would give no information on movements in an 
east-west direction. If a pigeon were taken eastwards or westwards 
from home, the average angle and strength of the field would be 
the same as at home, and hence would give no information about 
the home direction. Yet pigeons can home perfectly well after be-
ing taken east or west, or indeed to any point of the compass. So 
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even if pigeons used the strength or angle of the earth’s magnetic 
field to obtain information about north-south movements, there 
would have to be some other system that gave information about 
east-west movements. Magnetism could never provide more than a 
partial explanation of homing, even in principle.

But what if the birds simply have a kind of magnetic: compass, 
rather than a magnetic “map”? As in the case of the “sun-compass,” 
this would not be of much help. A compass cannot by itself give any 
information about the direction of home.

In spite of these overwhelming theoretical difficulties, the idea 
that the earth’s magnetic field might somehow explain bird naviga-
tion was suggested as long ago as 1855, and has cropped up repeat-
edly ever since.49 Until the 1970s, this hypothesis met with intense 
scepticism within the scientific community, if only because many 
doubted that organisms could detect a magnetic field as weak as 
the earth’s. However, careful experiments in the 1960s in Germa-
ny showed convincingly that birds could be affected by magnetic 
fields. Migratory birds were kept indoors in cages at the time they 
would normally be migrating. Such birds, not surprisingly, show 
what researchers call “migratory restlessness,” and hop within the 
cage, trying to move in the general direction in which they would 
normally migrate. If the magnetic field around such birds was re-
versed, they would hop in the opposite direction; if it were rotated 
by 90°, their hopping direction would also change by 90°.50 By 
the 1970s, there were several groups of enthusiastic researchers on 
magnetic orientation. Even the sense of direction of human beings 
was found to be influenced by weak magnetic fields.51

Magnetism, previously dismissed as a wild idea, was now widely 
welcomed as a scientific explanation for bird navigation, warding 
off the need for yet wilder ideas. And magnetism is still in gen-
eral favor, as you can find out for yourself. Raise the subject of 
bird migration or pigeon homing in general conversation. 1 pre-
dict that many scientifically informed people will say that it has all 
been explained  in  terms of magnetism but won’t “remember the 
details.”

Here are the details. There are three types of empirical evidence 
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for the influence of magnetism on pigeons’ sense of direction, but 
no evidence that magnetism explains homing. First of all, pigeons 
are sometimes disoriented when released at places where there are 
anomalies in the earth’s magnetic field; one such place being Iron 
Mine Hill, Rhode Island.52 However, they can still home in spite 
of this initial disorientation. Moreover, only some pigeons are con-
fused by magnetic anomalies. For example, at Iron Mine Hill, birds 
from a loft in Lincoln, Massachusetts, show a disturbed initial ori-
entation, but birds from a loft in Ithaca, New York, are undisturbed 
and set off homewards straight away.53

Second, pigeons seem to be affected by magnetic storms due to 
sun spots. Homing speeds in pigeon races tend to be lower in peri-
ods of high sun spot activity.54 Such magnetic storms can affect the 
direction in which the birds set off, but the average change from 
the normal homewards direction is small, only a few degrees. And 
in spite of these initial deflections, pigeons can still find their way 
home.55

Third, pigeons have been deliberately exposed to magnetic 
fields  to see if these confuse them. A wide range of experiments 
with pigeons and with migrant birds from the 1920s onwards 
showed no significant effect. Some of the first positive results with 
pigeons were obtained in 1969 by William Keeton, of Cornell 
 University at Ithaca, New York. He and his colleagues fixed small 
bar magnets on to the birds’ heads or backs. Control pigeons were 
fitted with small brass bars instead. The magnets had no signifi-
cant effects on the pigeons’ homing on sunny days. But on overcast 
days, in experiments from 1969-70, the magnets seemed to confuse 
the birds when they were first released, although they could still 
home. In subsequent experiments carried out in the early 1970s by 
other researchers, pigeons had Helmholtz coils fitted to their heads 
or necks; in the test birds a magnetic field was generated by passing 
an electric current through the wires of the coil. On sunny days, 
the magnets had no significant effects. On cloudy days, as Keeton 
had found, there was some disorientation at first, but the pigeons 
still homed.56

However, these effects of magnets on cloudy days were not  
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repeatable, even by Keeton.57 In relation to his early experiments, 
he himself commented on “the disturbing variability found in the 
results.”58 From 1971 to 1979, he tried in vain to repeat his initial 
findings. The negative results of this research were still unpublished 
when he died in 1980. A posthumous analysis of all his data from 
thirty-five different experiments on overcast days was published by 
Bruce Moore in 1988. The effects on initial orientation found in 
1969–70 did not show up in the later experiments. Even in the 
early experiments, the magnets had no significant effect on the abil-
ity of the birds to home:

The birds with the magnets were slightly slower co vanish 
than those with brass in 1969–70 but were slightly faster in 
1971–79. The effects were equal but opposite and neither 
 approached significance. Homing velocities were trivially 
 faster  with   magnets  in both sets of data; but again, neither 
effect approached significance. Three-fourths of both experi-
mental and control birds reached home on the day of release. 
.  .  . Finally, the overall loss rates were identical—26 birds or 
9%—in pigeons flown with and without bar magnets.59

Pigeons’ magnetic sensitivity has also been tested in laboratory 
experiments. Most of the published results have failed to show any 
significant effects of magnetic fields, and in addition many other 
negative studies have remained unpublished.60 One of the leading 
investigators in the field, Charles Walcott, has come to the conclu-
sion that: “Given the weight of all this negative evidence, coupled 
with the circumstantial nature of the positive evidence, it becomes 
very difficult to believe that the pigeon makes use of magnetic cues 
for its ‘map.’ ”61

The magnetic hypothesis was the last seemingly viable attempt 
to find a mechanism for homing. Many have clung to it with the 
tenacity of drowning men clutching straws. Now this hypothesis 
too has sunk.

Among professional researchers, the currently conventional 
view is that pigeon homing depends on a complex series of “back- 
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up systems”; or that it is “multifactorial,” involving subtle combi-
nations of mechanisms, such as a sun-compass, smell, and magne-
tism; or that pigeons use a single (unspecified) type of information, 
but “scan it with several sensory systems.”62 But these scientific-
sounding phrases merely disguise a profound ignorance. The or-
thodox paradigm has broken down.

is there An unknown sense oF direction?

The difficulty of explaining bird navigation in conventional scien-
tific terms has been apparent for many years, and today is clear-
er than ever before. For decades, there has been an undercurrent 
of speculation about a possible unknown “sense of direction,” 
 “faculty  of orientation,” “sense of location,” “sixth sense,” and 
even  “extra-sensory perception” or ESP. In the early 1950s, the 
case for ESP was advocated by several parapsychologists, especially 
J. B. Rhine63 and J. G. Pratt,64 of the Parapsychology Laboratory 
at Duke University, North Carolina. But the defenders of ortho-
doxy dismissed such ideas out of hand, confidently asserting that an 
explanation in terms of normal scientific principles was almost in 
sight. In the 1950s, the now-discredited sun arc hypothesis seemed 
the most hopeful. Its leading proponent, G. V. T. Matthews, adopted 
a magisterially dismissive tone:

Odd theories calling for “radiations,” of an unspecified na-
ture,  from the home area frequently crop up  in  popu-
lar lit  erature  . . . Rhine (1951) and Pratt (1953, 1956) have 
 suggested  that some extrasensory means of orientation is 
the basis of homing. However . . . no suggestions as to the 
mode  of  operation  have  been forthcoming from the para-
psychologists, who really became interested in bird naviga-
tion only because the known facts had received no adequate 
explanation in terms of sensory physiology. This interest has 
been rejected by Matthews (1956) and there appears to be 
little activity in this field today. We may also mention here,   
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and dismiss, vague theories of a special “sense of ” space” which 
means nothing and explains less.65

Scientific conservatives still cling to the faith that sooner or later 
an orthodox explanation will be found. But the existence of influ-
ences of a kind as yet unknown to science now seems not only 
possible but probable.

A direct connection Between Pigeons  

And their homes

I propose that the sense of direction of homing pigeons depends 
on something rather like an invisible elastic band connecting them 
to their home, and drawing them back toward it. When they are 
taken  away, this band is stretched. If on their return flight they 
 overshoot their home, as some of the pigeons flying with frosted-
glass contact lenses did, this connection serves to pull them back 
again.

I do not know how this interconnection might work. It might be 
related to the nonlocal connections implied by modern quan tum 
physics, first pointed out in the Einstein-Podolsky-Rosen par adox. 
Einstein regarded the nonlocal implications of quantum theory as 
absurd; he rejected the notion of an instantaneous linkage between 
two separated quantum systems that had once been together. But, 
in the form of Bell’s Theorem, quantum nonlocality was tested ex-
perimentally in 1982 by Alain Aspect, and Einstein turned out to 
be wrong.

Assuming one rules out faster-than-light signalling, [this re-
sult] implies that once two particles have interacted with one 
another they remain linked in some way, effectively parts of 
the same indivisible system. This property of “nonlocality” 
has sweeping implications. We can think of the Universe as a 
vast network of interacting particles, and each linkage binds  
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the participating particles into a single quantum system. . .  . 
Although in practice the complexity of the cosmos is too 
great for us to notice this subtle connectivity except in special 
experiments like those devised by Aspect, nevertheless there 
is a strong holistic flavour to the quantum description of the 
Universe.66

Perhaps the link between the pigeon and its home rests upon 
such nonlocal quantum phenomena. Perhaps it does not, but rather 
depends on some other kind of field or interconnection not yet 
recognized by physics. I simply leave this question open.

Another way of formulating this idea of a connection between a 
pigeon and its home is through the concepts of modern dynamics. 
In mathematical models of dynamical systems, systems move within 
a field-space toward attractors.67 In these terms a homing pigeon 
could be modeled as a body moving within a vector-field toward 
the attractor, representing its home or goal.

For the sake of simplicity, I shall take the crudest formulation 
of this idea, the metaphor of an invisible elastic band between the 
 pigeon and its home. This connection gives pigeons a sense of di-
rection, enabling them to find their way home even when they 
cannot remember the outward journey, nor see landmarks, nor use 
a sun-compass, nor smell, nor detect the earth’s magnetic field. It 
enables them to overcome the fiendish confusions imposed upon 
them by experimenters, including releasing them in heavily over-
cast weather or at night, shifting their time sense, blocking their 
nostrils, confusing them with odors, fixing magnets to them, ro-
tating and anaesthetizing them, blinding them with frosted-glass 
contact lenses, and cutting their nerves.

This band is stretched when the pigeons are taken away from 
their home. But it should also be stretched under the converse con-
dition: when the home is taken away from the pigeons. This is the 
basis of the experiment I propose. Instead of the pigeons being 
taken away from their loft, the loft is taken away from the pigeons. 
Can the pigeons find their missing home?
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The experiment I propose involves a mobile loft. Pigeons are 
known to be able to home to mobile lofts, and such lofts have been 
extensively used in the present century for military purpose.

the militAry use oF moBile loFts

At the outbreak of the First World War in 1914, the Belgian, 
French, Italian, and German armies were well equipped with mili-
tary pigeon services, with many lofts of trained birds, including 
mobile lofts for use as the army advanced or retreated. The British 
were entirely unprepared, but after the war broke out, a Carrier 
Pigeon Service was rapidly built up with the enthusiastic help of 
amateur pigeon fanciers, organized by Col. A. H. Osman, Officer 
Commanding Pigeons. Before and after the war, Osman was editor 
of The Racing Pigeon magazine, still the leading British publication 
in the field. His book Pigeons in the Great War68 gives the definitive 
account of this remarkable war effort. He tells how the Naval Pi-
geon Service sent birds out on trawlers engaged in m nesweeping 
work; the pigeons brought back reports to their owners’ lofts, who 
immediately passed them on to the Admiralty. The first reports of 
an attack on the minesweeping fleet by a zeppelin came by pi-
geon. Meanwhile, the British Intelligence Corps sent pigeons over 
German-occupied Belgium, on balloons equipped with clockwork 
devices for releasing small baskets of birds at intervals. These bas-
kets descended on small parachutes, with requests for Belgians to 
send information of military relevance. Many actually did so, risking 
the death penalty imposed by the German authorities. The Brit-
ish Intelligence Service also parachuted spies behind enemy lines, 
equipped with baskets strapped to their backs containing experi-
enced homing birds wrapped in straw, for sending reports.

Mobile lofts were soon established, and by the end of the war in 
1918 the British had more than 150. The American Army Pigeon 
Service had fifty. Some of these were horse-drawn, o :hers motor-
ized (Figure 3). Pigeons were taken in baskets by motorcycle dis-
patch riders or on horseback to the troops in the trenches and were 

 EXTRAORDINARY POWERS  OF  ORDINARY ANIMALS



HOW DO P IGEONS  HOME?  

57

used to send messages when radio and other means of communica-
tion were impossible. The pigeons even flew to their mobile lofts 
through heavy artillery fire, and many were commended for their 
bravery. One British pigeon was awarded the Victoria Cross, and a 
French one the Legion d’honneur. The American heroine was a 
blue checkered hen:

Her last flight was a desperate one on the Argonne, but she 
bravely got through and delivered her message, although one 
leg was hanging from the thigh and bleeding profusely. The 
message was an important one from a platoon in difficulties. 
Reinforcements saved the situation, and the men of the pla-
toon have cause to bless [her] brave deed.69

In the Second World War mobile lofts were used by  the Brit-
ish in North Africa, and by the Indian Army Pigeon Service in 
Burma.70 The Indian Pigeon Service also developed a “boomer-
ang”  flying  system whereby the pigeons were trained to find a 
 mobile feeding loft each day, returning to the stationary home loft 
to perch. The same birds could thus be used to carry messages both 
ways.71 A similar system was used successfully by the British Army 
Pigeon Service in Algeria and Tunisia.72 And two-way homing   
systems using mobile lofts are currently being developed in Swit-
zerland, with birds from the Swiss Army Pigeon Service73 (one of 
the last military carrier-pigeon services to survive, the other being 
in China).

Under wartime conditions, the pigeons adapted well to the 
movements of their lofts. Col. Osman reports that in the First 
World War “the birds found their homes anywhere.” But I have 
been unable to find out exactly how the mobile lofts were used. 
Presumably, in most cases, the loft was moved with the birds inside 
it. Probably they were given an opportunity, if possible, to get used 
to the new environment before being used for homing. In this 
case, homing to the mobile loft would not be particularly surpris-
ing.

Mobile lofts were also used on ships at sea. In the First World 
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War, the Italian Navy used them to carry messages from ship to ship, 
when both the ships were moving. “From distances over 100 km 
the birds found their own lofts on the boats, which were moving 
continuously all the time and did not stay at the same place. Even 
among very similar boats they found their own ship.”74 This is truly 
amazing, and I only wish more details were available.
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Mobile pigeon
lofts used in
the First
World War.
(From Osman
and Osman,
1976.)

Motor mobile
loft.

German loft,
captured and
exhibited at
London Zoo.

A mobile loft,
somewhere in
France,
camouflaged.
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An Experiment  

with Mobile Lofts

The experiment I propose involves a mobile pigeon loft, 
mounted on the back of an old farm trailer. The pigeons in 
the loft are first trained to home in the normal way, just like 
ordinary homing birds. Then they are trained to home to 
the mobile loft. The basic procedure is to take some of the 
pigeons out of the loft and keep them in a pigeon -carrying 
basket. The loft is then towed away, still containing some of 
the pigeons, including the mates and offspring of those re-
moved. Then the birds in the basket are released at the place 
where the loft used to be. They can see immediately that 
their home has gone. Can they find it?

If pigeons can find the mobile loft repeatedly, rapidly, over 
long distances, in arbitrary directions and when the loft is 
moved downwind (eliminating any possibility of smelling its 
direction), this would show that there is a direct connection 
between the pigeons and their home. On the other hand, 
if the pigeons cannot find the mobile loft, even with the 
other pigeons inside it, the outcome would unfortunately 
be inconclusive. It could mean there is no invisible connec-
tion between the pigeons and their home. Or it could mean 
that there is a connection to the home, but moving the loft 
alone is not enough. More of the home environment might 
need to be transported, for example by mounting the loft 
on a ship.

Of relevance in this connection is a report I have received  
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from a Dutch correspondent, Mr. Egbert Gieskes, of a mo-
bile loft on the river Rhine:

A Dutch skipper, owner of a riverboat, brought goods 
from sea vessels in Rotterdam with his boat to Ger-
many or Switzerland. His pigeons were flying every day 
around his ship during his trip up or down the river 
Rhine. One day he offered a friend in Rotterdam a 
basket with three pigeons and said: “Let them free after 
five days, look what they do and write down the time.” 
Half a day later the pigeons came to their loft in Basel, 
between a lot of other ships.

This story is not quite as surprising as the use of lofts on 
ships at sea by the Italian Navy, since the pigeons were fa-
miliar with the Rhine and could simply have flown upriver 
until they found their boat. But it does suggest a potentially 
simple experiment which could be done with the help of 
this or any other riverboat skipper who keeps pigeons on 
the Rhine. Instead of releasing the birds at Rotterdam, at 
the mouth of the Rhine, where there is only one direction 
in which they can fly along the river, they could be released 
roughly half way along the Rhine, say at Koblenz, in Ger-
many. Neither the pigeons nor the person releasing them 
would know which way the boat was going, to Rotterdam 
or Basel. If in a series of experiments the pigeons repeatedly 
went in the right direction and found the loft straightaway, 
rather than flying up- or downriver at random, this would 
indicate the existence of an invisible connection between 
the birds and the loft.

Unless one happens to know a friendly ship’s captain, it is 
simpler to start this line of research with ordinary mobile lofts 
on land. And the first step is to train the birds to home to the 
mobile loft over short distances. Pigeons, like people, do not 
normally expect their home to move. The first time it hap- 
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pens they are very confused, just as most people would be if 
they went home and found a gap where their house used to 
be. Even if they could plainly see the house some distance 
down the road, they would be unlikely to walk straight in 
as if nothing had happened. But if it kept doing this, they 
would just get used to it. And so do pigeons.
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trAining Pigeons to home to moBile loFts

I have trained pigeons to home to mobile lofts in Ireland and in 
England, and have found they soon get used to their home moving 
around.

I first had the opportunity to work with a mobile loft in 1973, 
when the Marquis and Marchioness of Dufferin and Ava kindly 
offered me the use of their estate at Clandeboye, County Down, 
in Northern Ireland. I did this research with the help of the agent, 
Donald Hoy, and the head gamekeeper, Bob Garvin, who looked 
after the birds from day to day.

We bought a standard two-compartment wooden pigeon loft 
and mounted it on a farm trailer so that it could be towed around 
by tractor or by Land Rover. In the summer, twelve mature birds 
were established in the loft and trained to home in the normal way. 
Unfortunately, most were lost, shot, or killed by sparrowhawks. We 
then obtained ten more birds, young ones, and kept them in the 
other compartment of the loft.

It was not possible to begin experimental research until Novem-
ber, when pigeons are not breeding and are least attached to their 
homes. By this time only three of the original twelve birds were left, 
and five of the new ones. It was far from an ideal time for an experi-
ment, but since I was moving to India in the New Year we decided 
to try training the older birds and see what happened.

The first time we moved the loft, we took it only 150 yards, 
keeping it within the same meadow. The birds were kept inside the 
loft, and the three old pigeons were released two days later. For half 
an hour they flew around the old position of the loft before they 
began to approach the loft in its new position. It took a further half 
hour before they landed on the roof, soon taking off again. Finally,  
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an hour and a half after they were released, two of them went in, 
and were fed. The other one was more timid and spent the night in 
a nearby tree before entering the loft in the morning.

The next day we moved the loft 50 yards to a new position 
within the same meadow and released the old birds. They circled 
over the previous position, but soon landed on the loft in its new 
position and entered it within 15 minutes, and were fed. The next 
day the loft was moved to another field, a distance of 300 yards, and 
the same birds were released. This time they circled the old posi-
tion only briefly, and entered the loft within 10 minutes. They had 
clearly got used to the fact that their home could move.

After this brief period of training, we tried the experiment itself. 
In the morning we put the old birds in a well-ventilated box. We 
towed the loft, containing the five young pigeons, to a field near 
Downpatrick, 20 miles south. The test pigeons were then released 
from their box at the exact place the loft had last been.

I watched them with keen interest. They circled over all four 
places where the loft had been kept; landed on the ground at those 
places; perched in nearby trees, and on several occasions disappeared 
from view for periods of 10 minutes or so, but then returned. Af-
ter several hours of this fruitless activity, they started following me 
around, landing at my feet, pecking pathetically at blades of grass. 
The message was unmistakable: they were hungry. They roosted 
for the night in a tree, and the next morning they were still in the 
fields where the loft had been. Again they followed me around. This 
went on all day, and again they roosted in a tree at night. The next 
morning I gave in. We brought the loft back, and when we arrived 
we found the birds were sitting on the ground at the very spot we 
were planning to put it. They entered the loft within minutes and 
fed voraciously.

Obviously this preliminary experiment failed to reveal any mys-
terious navigational powers. But I was not too discouraged. At this 
season the homing motivation is weak; the training period had 
been very brief, and the five young pigeons kept in the: loft were 
not related to the test birds, and had been living separately.

I planned to conduct the experiment again during the breeding 
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season when homing motivation is strong. But, alas, this was not to 
happen. By the time I returned from India on leave some eighteen 
months later, despite a restocking of the loft, the local sparrow-
hawks had reduced the population to a mere two birds, and the 
experiment had to be abandoned.

Another opportunity to set up a mobile loft arose in 1986, thanks 
to David Hart, at whose estate, Coldham Hall in Suffolk, England, 
the loft was kept. The birds were looked after by Robbie Robson of 
Bury St Edmunds, the President of the local Pigeon Racing Asso-
ciation, a fancier with many years of experience. I am very grateful 
to him for his freely given help.

As at Clandeboye, the mobile loft was made by assembling a stan-
dard two-compartment loft from a commercially available kit and 
mounting it on a farm trailer (Figure 4). We painted broad yellow 
stripes on the roof, to make it clearly recognizable from the air. The 
total cost was less than £400. The loft was stocked with young birds 
kindly donated by local fanciers.

To start with, the loft was kept in a large stable yard behind Cold-
ham Hall. The birds got used to the surrounding area, had experi-
ence of homing from up to 50 miles away, and were breeding in the 
loft. The first time we moved the loft, in July 1987, we took out the 
eight adult birds, keeping them in a wicker pigeon-carrying basket 
while we towed the loft across the yard. Six fledglings were left in 
the loft, together with some chicks. In this and all subsequent tests, 
the adult birds were then released exactly where the loft had previ-
ously been.

As in Ireland, the birds were at first confused when their previ-
ously stationary home suddenly moved, even though it was only 
100 yards away and plainly visible. They circled repeatedly around 
the place where the loft had been, from time to time landing on 
the ground there. But after a quarter of an hour, one of the birds, 
an unpaired red cock, flew over the loft in its new position. After 
another quarter of an hour it did so again, and the others followed. 
All flow over the loft several times in the next half an hour, as if 
working out a flight path, and the red cock then alighted briefly 
on the roof. Ten minutes later (80 minutes after release), he went in  
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and was fed. After some 10 minutes, he took off and joined the 
others, over flying the loft with them, and sometimes landing. But 
it took a further 4½ hours before five others went in, 6 hours after

F I G U R E  I V

The author and Robbie Robson (right) near the mobile loft,  
waiting for the pigeons to find it.
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they were released. The remaining two did not do so until the 
 following day, having spent the night in a nearby oak tree.

The next afternoon we moved the loft another 100 yards, after 
removing all but one of the adult birds from it. Within 2 minutes of 
release, the birds started flying over the loft, and all entered it within 
an hour and a quarter.

We continued training the birds with several more moves in the 
summer of 1987, and began again in the spring of 1988. We found 
that when the loft was moved after being left in a particular place 
for several weeks or months, and especially if the loft was moved to 
a completely new place, the birds found it quite quickly but were 
reluctant to land on it or enter it, tending to perch in nearby trees. 
However, when they were thoroughly used to it moving, their fear 
diminished. By the summer of 1988, we reached the point where 
we could take the pigeons out of the loft, tow it a mile or two to a 
new place, return to the previous position of the loft to release the 
birds, and then drive back to the loft in its new position, only to 
find them sitting on the roof waiting to be fed.

All went well until we put the loft near a farm barn about a mile 
away. The pigeons found the loft but refused to enter it, waiting a 
week until we moved the loft away from the barn and into a field.

In retrospect, we should have realized that the pigeons were 
frightened by the barn, or rather by the strange men working there 
and the movement of farm machinery. After the training program 
was back on track, we moved the loft another two miles, putting 
it beside another barn on a neighboring farmer’s land. This was 
a disastrous mistake. The barn was quite heavily used by more 
strange men with more noisy machines. Although the pigeons soon 
found the loft, they would not land on it, and started living in 
the nearby fields, where there was plenty of food, adopting a feral 
 lifestyle.

We moved the loft into one of these fields, but three weeks 
passed  before they could be coaxed back in. This delay, and the 
need  for redomesticating them in the loft prevented any further 
experiments being done that season. In 1989, we thought, having 
learned from our mistakes, we would carry out a rapid training 
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program, and then do the big experiment, moving the loft at least 
20 miles.

Alas, this was not to happen. During the winter, Robbie Robson 
fell ill with pigeon lung. Apart from the debilitating symptoms, this 
meant that he could not work with pigeons any more, since the 
disease is exacerbated by the dust from feathers. Without Robbie to 
tend them on a daily basis, the birds reverted to the wild.

how to Begin

I have just summarized the state of the art in research with mobile 
lofts. The field is wide open.

I would strongly advise anyone taking up this experiment to 
find an experienced pigeon fancier to advise and help them, un-
less  they are already experienced in keeping pigeons. Successful 
work with pigeons depends on the basic skills of handling, training, 
and caring for the birds, and on forming a good relationship with 
them.

In the Practical Details section at the end of the book, I list the 
addresses of pigeon magazines and organizations where informa-
tion can be found about local groups of fanciers, loft kits, commer-
cially available pigeon feed, and other practical matters. Young 
birds  can  be purchased from local fanciers, or they may well be 
given. In my experience, most pigeon fanciers are well aware of 
the unexplained nature of the homing instinct, take a friendly in-
terest in practical research on the subject, and are in any case very 
helpful to people establishing new lofts.

Once the loft is established, the birds well settled and used to 
homing in the normal way, they should then be trained to find the 
mobile loft, starting with short moves. When the pigeons are used 
to homing to the mobile loft, it can be moved further and further. 
The further it is moved, the more interesting the results will be.

It is, of course, essential to keep a detailed written record of the 
setting up of the loft and of the training flights, and in the experi-
ments to take careful notes of the weather conditions, wind direc-
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tion, exact time of release of the birds, and the time at which they 
first appear near the mobile loft.

If the pigeons can indeed find their home even after it has been 
moved far away, say 50 miles, the time they take will be crucial. 
If they take weeks to find it, this could be the result of random 
search, and would not therefore provide evidence for a direct con-
nection  between the pigeons and their home. But if they reach 
the loft within an hour or two, they would have had to fly there 
more or less direct. And if this effect were repeatable at a variety 
of locations, under conditions when the loft was not upwind, then 
it would prove the existence of a direct connection between the 
pigeons and their loft.

Many further questions could be asked. For example: is the 
 connection more to the other pigeons or to the loft itself? To 
 investigate this, the other pigeons could be removed from the loft 
and kept in one distant place, while the loft itself is taken some-
where else. Do the test pigeons head for the other members of 
their flock, or for the empty loft? A new field of research would 
open up.

Pets who Find their owners

If pigeons can indeed find their home and their companions af-
ter the loft has been moved far away, then a series of strange but 
 persistent stories about pets will be seen in a new light. There are 
many accounts of homing pets, as discussed above; but there are 
also many stories about pets left at home finding owners that have 
moved. Such stories have been told for centuries. For example, in 
the sixteenth century, a greyhound named Cesar was said to have 
followed his master from Switzerland to Paris, setting off three 
days after his master had left by coach. The dog somehow found 
his  master at the court of King Henri III. In an even more he-
roic  example of canine devotion, we are told that during the First 
World War a British dog named Prince found his way across the 
English Channel to his master’s side at the battlefront in France.75
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Most modern cases come to light through reports in local news-
papers. For example, when a family was leaving California for a 
new home in Oklahoma, their Persian cat, Sugar, jumped out of 
the car, stayed a few days with neighbors, and then disappeared. It 
turned up a year later at the family’s new home in Oklahoma, hav-
ing traveled well over 1,000 miles through unfamiliar territory.76 
Tony, a mongrel dog belonging to the Doolen family from Aurora, 
Illinois, was left behind when the family moved more than 200 
miles north-east to East Lansing, Michigan, around the southern tip 
of Lake Michigan:

When the Doolens left Aurora they gave Tony away, but six 
weeks later he appeared in Lansing, excitedly approached Mr. 
Doolen on the street, and was recognized. Identity was estab-
lished by the collar which Mr. Doolen had bought in Aurora 
and had cut down to Tony’s size. A right-angled notch had 
been cut for an extra hole. Both the Doolen family (of four) 
and the Aurora family who gave them Tony as a pup recog-
nized the dog, and Tony’s behavior confirmed his identity.77

There is even a case of a pet pigeon finding its owner, the twelve-
year-old son of the county sheriff in Summersville, West Virginia. 
The racing pigeon, number 167, had stopped in his backyard; the 
boy fed and cared for it, and it became his pet.

Sometime later the boy was taken to Myers Memorial Hospi-
tal at Phillipi, 105 miles away (70 miles by air) for an operation, 
and the pet pigeon was left behind in Summersville. One dark, 
snowy night about a week later, the boy heard a fluttering at 
the window of his hospital room. Calling the nurse, he asked 
her to raise the window because there was a pigeon outside, 
and just to humor the lad, she did so. The pigeon came in. 
The boy recognized his pet bird and asked her to look for 
the number 167 on its leg, and when she did she found the 
number as stated.78
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Such stories naturally arouse much interest, and are widely re-
ported  in newspapers and popular magazines. Skeptics inevitably 
dismiss them as anecdotal, just as they used to dismiss stories about 
the homing of pets. Experimental research has now confirmed the 
reality of homing behavior in many animal species, even though 
it remains unexplained. Likewise, if it can be demonstrated ex-
perimentally that pigeons can find homes that have moved, stories 
about pets finding their owners will have to be taken more seri-
ously.

The biological context for this apparent ability may be the way 
in which social animals find other members of their group when 
separated from them. Some observations on wolves by the naturalist 
William Long seem relevant here:

In the winter time, when timber wolves commonly run in 
small packs, a solitary or separated wolf always seems to know 
where his mates are hunting or idly roving or resting in their 
day bed. The pack is made up of his family relatives, younger 
or older, all mothered by the same she-wolf; and by some bond 
or attraction or silent communication he can go straight to 
them at any hour of the day or night, though he may not have 
seen them for a week, and they have wandered over countless 
miles of wilderness in the interim.79

Through long periods of observation and tracking, Long came 
to the conclusion that this ability could not be explained simply in 
terms of following habitual paths, or by following scent trails, or 
by hearing howling or other sounds. For instance, he once found 
a wounded wolf that had separated from the pack, and lay recov-
ering in a sheltered den for several days while the others ranged 
widely. Long picked up the trail of the pack while they were hunt-
ing, tracked them through the snow, and was close by when they 
killed a deer.

They followed, killed and ate in silence, as wolves commonly 
do, their howling being a thing apart from their hunting. The 
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wounded wolf was then far away, with miles of densely wood-
ed hills and valleys between him and his pack. . . . When I 
returned to the deer, to read how the wolves had surprised 
and killed their game, I noticed the fresh trail of a solitary wolf 
coming in at right angles to the trail of the hunting pack. It 
was the limper again ... I picked up his incoming trail and ran 
it clear back to the den, from which he had come as straight as 
if he knew exactly where he was heading. His trail was from 
eastward; what little air was stirring came from the south; so 
that it was impossible for his nose to guide him to the meat 
even if he had been within smelling distance, as he certainly 
was not. The record in the snow was as plain as any other print, 
and from it one might reasonably conclude that either the 
wolves can send forth a silent food call, or else that a solitary 
wolf may be so in touch with his pack mates that he knows 
not only where they are, but also, in a general way, what they 
are doing.80

Such connections may be a normal feature of animal societies, even 
though we have hardly begun to understand how they work. In 
the following chapter I consider a very different example, termite 
colonies, in which the individual insects also seem to know where 
the others are and what they are doing. As in the case of wolves, and 
of pets that know when their owners are coming home, and of pets 
that find their owners, and of pigeons that find their lofts, and of 
homing behavior in general, and of migration, appropriate explana-
tions may lie beyond the current limits of science.
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C H A P T E R  T H R E E

THE 

ORGANIZATION 

OF TERMITES

the termite orAcle

The social insects—ants, wasps, bees, and termites—have been 
a source of wonder to people for countless generations. They ap-
pear in numerous myths, legends, and fables. In Europe, bees were 
especially fascinating and were symbolic of death, divination, and 
regeneration. Some of the oldest goddess images found in Europe 
are of the queen bee:

 
The queen bee, whom all the others serve during their brief 
lives, was, in the Neolithic, an epiphany of the goddess her-
self. ... In Minoan Crete 4,000 years later the goddess and 
her priestesses, dressed as bees, are shown dancing together 
on a golden seal found buried with the dead. The hive was 
her womb—perhaps also an image of the underworld—and 
later reappears in the beehive tombs of Mycenae. . . . The 
 humming of the bee was actually heard as the “voice” of 
the goddess, the “sound” of creation. .  .  . In the Greek Ho- 
meric “hymn to Hermes,” written down in the eighth cen-
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tury BC, the god Apollo speaks of three female seers as three 
bees or bee-maidens, who, like himself, practiced divina- 
tion.1

In Europe, wasps and hornets were less attractive to the mythic 
imagination and had a negative image; they were primarily famed 
for their stings and for their “waspish” character.

Ants, by contrast, attracted a great deal of interest. In Greek my-
thology they were an attribute of the goddess Demeter. In Celtic 
lands they were thought of as fairies in their last: stage of existence. 
Ant hills were used for divination and weather forecasting. And in 
many traditional stories, such as Aesop’s fables, ants were noted for 
their hard work, prudence, orderliness, courtesy, humility, modesty, 
and uncanny powers of communication.

Most of Europe is too cold for termites and, as the biologist 
Karl von Frisch has remarked, “the only people that regret that the 
homes of these interesting creatures are so far away are European 
biologists.”2 In many tropical regions, they can be extraordinarily 
destructive, causing houses and other wooden structures suddenly 
to collapse into piles of dust, having eaten them away from within. 
But termites are not merely treated as pests: they are held in awe. 
Among the Dogon of the Sudan, the primal termite mound plays 
a central role in the story of creation, when the god Amma first 
makes the body of the earth from a lump of clay:

This body, lying flat, face upwards, in a line from north to 
south, is feminine. Its sexual organ is an anthill, and its clito-
ris a termite hill. Amma, being lonely and desirous of inter-
course with  this creature, approached it. That was the occa-
sion of the first breach of the order of the universe. .  .  . At 
God’s approach the termite hill rose up, barring the passage 
and displaying its masculinity. It was as strong as the organ of 
the stranger, and intercourse could not take place. But God 
is all-powerful. He cut down the termite hill and had inter-
course with the excised earth. But the original incident was 
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destined to affect the course of things for ever; from this de-
fective union there was born, instead of the intended twins, a 
single being, the jackal, symbol of the difficulties of God.3

Traditionally in many parts of Africa and Australia, termites are 
believed to have remarkable powers of communication, and in par-
ticular the gift of knowing at a distance. They are used as oracles. 
For example, among the Azande in West Africa:

The oracle is regarded as very reliable. Azande say that the ter-
mites do not listen to all the talk which is going on outside in 
homesteads and only hear the questions put to them. Of the 
termites most consulted those called akedo and angbatimongo 
are more highly thought of than those called abio, which are 
said to lie often.4

The experiment proposed in this chapter also treats termites as 
an oracle, asking them about themselves. No one knows how their 
societies are coordinated. Their prodigious organization shows that 
there must be a sophisticated system of communication within the 
society. Can this be explained simply in terms of messages passed 
through smell and other sensory channels, or is their society orga-
nized through some kind of field not yet recognized by science?

Before I discuss how this question can be posed experimentally, 
I need to review the biological background and the various theo-
ries proposed to account for the organization of insect societies.

the BiologicAl BAckground

Termites are often called white ants, but this term is misleading. 
They are social cockroaches, and probably originated more than 
200 million years ago, before the other social insects: the bees, 
wasps,  and ants.5  Their diet is principally cellulose, which they 
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digest with the help of symbiotic microorganisms and fungi. The 
more “primitive” species feed directly on the wood in which they 
nest. The more “advanced” species nest in the soil and forage for 
dead wood, grass, seeds, and other sources of cellulose. Most spe-
cies are white and soft-skinned, shunning the light and living in 
darkness in decaying wood, in nests, and in tunnels. They are blind, 
except for the winged sexual forms.

Like ants, termite societies have distinct castes, including soldiers 
specialized for the defense of the colony and versatile workers. But 
unlike ants, bees, and wasps, where females predominate, termites 
are partnership societies, containing both male and female workers 
and soldiers. The queen is accompanied by a king, who may live 
with her for years at the very heart of the colony.

Once or twice a year, young sexual forms appear and, like 
winged ants, swarm in enormous numbers. They are a great deli-
cacy for many animals and people. They are generally eaten alive, 
without their wings, but are said to be particularly delicious  
roasted.

After the nuptial flight, the survivors shed their wings and form 
pairs, of which only a few achieve their goal: the construction of a 
hidden chamber as the nucleus of a new colony. Only then do they 
achieve sexual maturity and start their life-long matrimony. At first, 
they tend the brood themselves; later, the brood tends them, and 
they devote themselves to the task of reproduction.

The larvae of ants, bees, and wasps hatch from their eggs as  helpless 
maggots, and they do not start an active life within the community 
until they have pupated and metamorphosed. The  development of 
termites is different. Like cockroaches and grasshoppers, they never 
enter a pupal stage but gradually grow up from moult to moult, 
increasingly resembling the mature form. Termites work while they 
are still larvae.

The nests of the more “primitive” species are well hidden, con-
sisting of an apparently irregular system of passages and cham-
bers in wood or soil. The queen may be relatively small and move 
around. But in more “advanced” species, the nests are much more 
elaborate, and can be enormous, up to twenty feet high (Figure 5).  
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The queen is confined to a royal cell, swells up and lays prodigious 
numbers of eggs; for example in the African species Macrotermes bel-
licosus, the queen may be more than 5 inches long and lay 30,000 
eggs a day, living for many years. Colonies may contain several mil-
lion insects. Some last for centuries, the kings and queens being 
replaced when they die.6

The chambers of termite mounds may extend far into the 
ground, with networks of subterranean passages and overground 
tubes leading into the surrounding area where workers collect food. 
Some desert termites drive boreholes to depths of 100 feet or more 
to reach water. In many species, the thick, hard outer wall of the 
mound contains air spaces and ventilation shafts. The nest itself, sur-
rounded by an air space, contains the royal cell, together with many 
chambers, passages, and the fungus gardens in which the termites 
cultivate fungi on finely chewed wood.

These structures are built by workers from pellets of soil, first 
moistened by excrement or saliva and then drying hard. But how 
do the workers know where to put the pellets?

It is all but impossible to conceive how one colony member 
can oversee more than a minute fraction of the work or envi-
sion in its entirety the plan of such a finished product. Some of 
the nests require many worker lifetimes to complete, and each 
new addition must somehow be brought into a proper rela-
tionship with the previous parts. The existence of such nests 
leads inevitably to the conclusion that the workers interact in a 
very orderly and predictable manner. But how can the workers 
communicate so effectively over such long periods of time? 
Also, who has the blueprint of the nest?7

Termites raise in an extreme form a problem posed by all animal 
societies: how are the activities of the individual members coordi-
nated so that the society functions as a whole? The whole seems to 
be more than the sum of the parts; but in what does this wholeness 
consist?
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the nAture oF insect societies:  

ProgrAms And Fields

Within biology, insect societies were traditionally thought of or-
ganically. The entire society was seen as an organism, or rather a 
superorganism. Edward O. Wilson, who worked on social insects 
before he became the leading proponent of sociobiology, described 
the decline of the superorganism concept as follows:

During some forty years, from 1911 to about 1950, this con-
cept was a dominant theme in the literature on social insects. 

F I G U R E  V

The nest of the African termite Belliocosotermes natalensis.
The nest is over eight feet high. Around the central area  
containing the royal cell and the fungus gardens is an  

elaborate system of air ducts which serve as a ventilation and  
cooling system. (After Dröscher, 1964, and Noirot, 1970.)
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Then, at the seeming peak of its maturity, it faded, and  today 
it is seldom explicitly discussed. Its decline exemplifies the 
way inspirational, holistic ideas in biology often give rise to 
experimental, reductionist approaches which supplant them. 
For the present generation, which is so devoted to the reduc-
tionist philosophy, the superorganism concept provided a  
very appealing mirage. It drew us to a point on the horizon. 
But, as we worked closer, the mirage dissolved—for the mo-
ment at least—leaving us in the midst of unfamiliar terrain, 
the  exploration of which came to demand our undivided 
 attention. . . . There exists among experimentalists a shared 
faith that characterizes the reductionist spirit in biology that 
in time all the piecemeal analyses will permit the reconstruc-
tion of the whole system in vitro.8

However, as Wilson readily admitted: “The total simulation of 
 construction of complex nests from a knowledge of the summed 
behaviors of the individual insects has not been accomplished and 
stands as a challenge to both biologists and mathematicians.”9

The continued failure of the reductionistic approach has led to a 
recent revival of the superorganism concept.10 The analysis of the 
behavior of individual insects is not enough; the holistic properties 
of the colony have to be admitted. But how should these be inves-
tigated?

The most popular approach at present is to try to model these 
holistic properties on computers, borrowing techniques from those 
who try to model the activity of the brain. The holistic proper-
ties of the colony are then supposed to “emerge” from the inter-
actions of the individual insects, just as the holistic properties of 
the brain are supposed to emerge from the activity of individual 
nerve cells.11 Following this analogy, present-day computer models 
of  insect societies are based on computer models of brains, using 
“neural networks,” “parallel distributed processing,” and “cellular 
automata” techniques.12 The individual “insects” are programmed 
with a number of simple responses, and then they are set interact - 
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ing with their neighbors in accordance with higher-level programs 
in such a way that social behavior “emerges”:

As in neural systems, behavioral processes will be defined, to 
some extent, by the kind of connectivity between microscopic 
parts (ants or neurons). Some kind of collective emergent be-
havior will be observed as the result of local coupling  .  .  . In 
ant societies, such new properties are, for example, nest build-
ing, trail formation, or foraging behavior.13

This computer modeling is interesting as far as it goes, but it leaves 
most of the fundamental questions unanswered. What in physical 
reality corresponds to the overall programs in the computer that 
coordinate and remember the activity of the individual “insects”? 
Programs are purposive and mind-like, which is not surprising 
since they are produced by human minds to fulfill particular pur-
poses. The programs for computer models of insect colonies play 
the same role as the “soul of the colony” or “group minds” pro-
posed long ago by vitalists, but dismissed by mechanists as “mysti-
cal.” Computer models do not prove that higher-level mind-like 
activities “emerge” from mechanistic interactions of nerve cells or 
insects; they assume this to start with.

Computer models also tell us little about the physical basis of 
the communication within the colony. Insofar as they assume that 
interactions among insects depend only on known physical senses 
such as touch and smell, they may be wrong.

I believe that the most promising approach is to think of the 
holistic organization of termite colonies in terms of fields. The 
 individual insects are coordinated by the social fields, which con-
tain the blueprints for the construction of the colony. Just as the 
spatial organization of iron filings around a magnet depends on 
the magnetic field, so may the organization of the termites with-
in the colony depend on a colony field. To make models without 
 taking such fields into account is rather like trying to explain the 
behavior of iron filings around a magnet ignoring the field, as if the 
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pattern somehow “emerged” from programs within the individual 
iron particles.

The term “field” was first introduced into science by Michael 
Faraday in the 1840s, in connection with electricity and magne-
tism. His key insight was that attention should be focused on the 
space around a source of energy, rather than on the source of  
energy itself. In the nineteenth century the field concept was con-
fined to electromagnetism and light. It was extended to  gravita-
tion by Einstein in his general theory of relativity in the 1920s. 
According to Einstein, the entire universe is contained within the 
universal gravitational field, curved in the vicinity of matter. More-
over, through the development of quantum physics, fields are now 
thought to underlie all atomic and subatomic structures. Each kind 
of “particle” is thought of as a quantum of vibratory energy in a 
field: electrons are vibrations in electron fields, protons are vibra-
tions in proton fields, and so on. Quantum matter fields, electro-
magnetic fields, and gravitational fields are different in kind, but 
they all share the common characteristics of fields as regions of 
influence, with characteristic spatial patterns.

Fields are inherently holistic. They cannot be sliced up into bits, 
or reduced to some kind of atomistic unit; rather, fundamental par-
ticles are now believed to arise from fields. Physics has already been 
transformed through the extension of field concepts, but this revo-
lution is still in its early stages in biology. A beginning was made in 
the 1920s, when morphogenetic fields were first postulated by several 
embryologists and developmental biologists to help explain how 
plants and animals develop. The fields were thought of as invisible 
blueprints or plans which shaped developing organisms.14

The concept of morphogenetic fields is now widely adopted by 
developmental biologists, and is used to help explain how your 
arms and legs, for instance, have different shapes in spite of the fact 
that they contain the same genes and proteins. They differ because 
your arms developed under the influence of arm morphogenetic 
fields and your legs under the influence of leg fields. The fields play 
a formative role in an analogous way to architectural plans. From  
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the same building materials, houses of different shapes can be con-
structed according to different plans. The plan is not a material 
 constituent of the house; it just shapes the way the materials are put 
together. Like architectural plans, morphogenetic fields are not 
reducible to the material components of an organism, nor even 
to the interactions between these components. The form of the 
house does not “emerge” from the interactions between its mate-
rial components; the components interact the way they do because 
they were put together in accordance with a particular plan, which 
existed even before the house was built.

The problem is that no one knows what morphogenetic fields 
are or how they work. Most biologists assume that sooner or lat-
er they will be understood in terms of conventional physics and 
chemistry, but I think they are new kinds of fields, for which I 
have proposed the term morphic fields. In the hypothesis of forma-
tive causation, I suggest that the holistic, self-organizing properties 
of systems at all levels of complexity, from molecules to societ-
ies, depend on such fields. Morphic fields are not fixed but evolve. 
They  have  a  kind of inbuilt memory. This memory depends on 
the process of morphic resonance, the influence of like upon like 
through space and time.15

However, the purpose of the experiments described below is not 
to test my own particular version of biological field theory, but 
rather to test the field approach in general. Are termite societies 
organized by fields of a kind at present unrecognized by physics? At 
this stage the question can be left open as to whether such fields are 
morphic fields, nonlocal quantum fields, or whatever.

the Fields oF termite colonies

To suggest that termite colonies are organized by fields is not to 
deny the importance of normal sensory communication. Like 
ants,  termites are known to communicate in a variety of ways: 
through sound, through touching each other,16 through the  
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sharing  of food and through smell, using specific chemical sig-
nals known as pheromones.17 In the case of ants, pheromones seem to 
be the most important means of sensory communica tion.  “In 
general it appears that the typical ant colony operates with some-
where between 10 and 20 kinds of signals, and most of these are 
chemical in nature.”18 The most studied of these  pheromones are 
the “alarm” chemicals, which depend on diffu sion through the air 
and typically work over a range of two to three inches,19 and the 
pheromones used by the insects to mark their trails, which others 
then follow.20

However, in the making and repairing of nests, the workers do 
not simply respond to each other but to the physical structures 
that are already in place. For example, in the building of arches in 
 termite  nests, workers first make columns, and then bend them 
towards each other until the growing ends of two columns meet 
 (Figure 6). How do they do this? The workers on one column 
 cannot see the other; they are blind. There is no evidence that they 
run back and forth at the base of the columns measuring the dis-
tance between them. Moreover, “it is improbable that in the midst 
of all the confused scampering in the vicinity they can recog-
nize distinct sounds from the column by conduction through the 
substrate.”21 The sense of smell may play some part, as it does in 
the communication of ants and other social insects, for example 
through odor trails, alarm substances, and through the exchange 
of liquid food. But smell can hardly account for the overall plan 
of the nest or the relationship of the individual insects to it. They 
seem to “know” what kind of structure is required; they seem to be 
responding to a kind of invisible plan. As E. O. Wilson phrased the 
question, “Who has the blueprint of the nest?” I suggest that this 
plan is embodied in the organizing field of the colony. This field is 
not inside the individual insects; rather, they are inside the collec-
tive field.

Such a field must cover the entire colony, probably with sub- 
fields for particular structures such as tunnels, arches, towers, and 
fungus gardens. For such fields to play an organizing role, they  
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must be capable of permeating the material structures of the colony, 
passing through the walls and chambers. Just as a magnetic field can 
pass through material structures, so can the colony field. This ability 
to pass through material barriers would enable the field to organize 
separated groups of termites even in the absence of normal sensory 
communication between them.

So the question is: are the nest-building activities of termites 
still harmoniously coordinated even when sensory communication 
is blocked by means of a barrier? The analogy with the magnetic 
field is again helpful: if the arrangement of particles of iron in lines 
of force depended only on the particles directly contacting their 
neighbors, then the magnetic field pattern would be disrupted by 
a mechanical barrier, for example by a sheet of paper. But in fact 
the line patterns cross the barrier because they depend on a field to 
which this barrier is permeable.

Termites are known to be sensitive to magnetic fields, the most 
spectacular illustration being the compass termites of Australia, 
which orient their nests with their narrow sides pointing north and  

F I G U R E  V I

The construction of an arch by workers of the termite species  
Macrotermes natalensis. The columns are built up of pellets  

of mud and excrement, carried by the insects in their mouths.
(After von Frisch, 1975.)
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south, minimizing heating by the sun in the middle of the day. Ter-
mites have also been shown in the laboratory to respond to very 
weak alternating electrical and magnetic fields.22

Moreover, Günther Becker in Berlin has demonstrated in labora-
tory experiments that termites can influence each other by what 
he calls a “biofield,” which could be electrical in nature. From a 
captive colony of the species Heterotermes indicola he took groups 
of about 500 workers and soldiers and put each group in a rectan-
gular polystyrene container with wood and damp vermiculite. He 
then placed eight of these containers in adjacent rows, four in each 
row, with gaps of 1 cm between containers. After several days the 
termites began to make galleries up the corners of the containers. 
But they did not do so equally at all corners but only on outside 
corners; almost no galleries were made on the sides of the container 
adjacent to other containers. This pattern resembles that found in 
actual termite nests, where the galleries are not built in the center 
but on the periphery, extending outwards toward potential food 
and water supplies. In a typical experiment, the total length of gal-
leries on the outward-facing sides of the containers was 1,899 cm, 
compared with only 80 cm on the inward-facing sides. In other 
experiments, Becker found that when isolated containers were kept 
more than 10 cm away from any other container, there was more 
gallery building activity than in a similar container kept close to 
others; when other groups were close by, gallery building was sup-
pressed. Somehow groups of termites influenced each other in a 
way that fell off with distance.

In another experiment, Becker arranged 16 containers in a 4 × 4  
pattern, so that there were four containers on each side of the 
 array, and four central containers. Again the great majority of gal-
lery building took place on the outward-facing sides (Figure 7), 
while on the inward-facing sides and in the four central containers  
there was very little gallery building (a total of only 43 cm per day  
compared with 590 cm per day on the outward-facing sides). 
 Becker interpreted these results in terms of the “biofield” inhib-
iting  gallery building in the central part of the field.

Termites still inhibited gallery building among their neighbors 
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when additional barriers were placed between the containers, 
such as polystyrene foam and tall plates of glass. Becker thought 
that these additional separating layers prevented the conduction of 
temperature and vibration, and also excluded any possible chemi-
cal  influences, but the biofield could pass through polystyrene and 
glass. However, when thin aluminum plates or fibreboard covered 
with a silver-containing paint were slotted between the contain-
ers, the biofield effect was abolished; termites built galleries on 
inner-facing walls as well as outer-facing ones, and also in the in-
ner four containers of the 4x4 array. The aluminium barriers and 
silver paint screened out electrical fields, and Becker suggested that 
the  “biofield” was probably an alternating low-energy electric field 
produced by the termites themselves.

However, given that electrical and magnetic fields can influence 
the building activities of termites, such fields are unlikely to be able  

F I G U R E  V I I

The construction of vertical galleries by termites of the species  
Heterotermes indicola kept in captivity in plastic containers con-

taining an inert building material, vermiculite All  
containers contained equal numbers of termites. Gallery  
building was suppressed on the walls adjacent to other  

containers. This influence passing from container to container  
was mediated by fields. (After Becker, 1977.)
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to provide the blueprint for the termite nest. For how could a spe-
cific pattern be established in the electromagnetic field to begin 
with? Another, more mysterious, kind of field seems likely to be 
involved as well.

Experiments carried out by the South African naturalist Eugène 
Marais suggest that such a field exists. In the 1920s, Marais made a 
fascinating series of observations of the way workers of a Eutermes 
species repaired large breaches he made in their mounds. The work-
ers started repairing the breach from every side, each carrying a 
grain of earth which it coated with its sticky saliva and glued into 
place. The workers on different sides of the breach did not come 
into contact with each other, and could not see each other, being 
blind. Nevertheless, the structures built out from the different sides 
joined together correctly. The repair activity seemed to be coordi-
nated by some overall organizing structure, which Marais attributed 
to the group soul, and I prefer to think of as a morphic field.

Take a steel plate a few feet wider and higher than the termi-
tary. Drive it right through the centre of the breach you 
have made, in such a way that you divide the wound and the 
 termitary into two separate parts. One section of the com-
munity can never be in touch with the other, and one of the 
sections will be separated from the queen’s cell. The build-
ers on one side of the breach know nothing of those on the  
other side. In spite of this the termites build a similar arch 
or tower on each side of the plate. When eventually you 
with draw the plate, the two halves match perfectly after the 
divid ing cut has been repaired. We cannot escape the ulti-
mate  conclusion that somewhere there exists a preconceived 
plan which the termites merely execute. Where is the soul, 
the psyche, in which this preconception exists? . . . Where 
does each worker obtain his part of the general design? We 
can drive in the steel plate and then make a breach on either 
side and still the termites build identical structures on each 
side.23
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Marais’s experiments imply the existence of an organizing field 
which, unlike the gallery-inhibiting field investigated by Becker, 
was not blocked by a metal plate, and was therefore unlikely to be 
electrical in nature.

Marais took this research further, with results that imply that 
the organizing field is intimately linked to the queen, and that the 
death of the queen causes an immediate disruption of the entire 
field:

While the termites are carrying on their work of restoration 
on either side of the steel plate, dig a furrow enabling you to 
reach the queen’s cell, disturbing the nest as little as possible. 
Expose the queen and destroy her. Immediately the: whole 
community ceases work on either side of the plate. We can 
separate the termites from the queen for months by means of 
this plate, yet in spite of this they continue working systemat-
ically while she is alive in her cell; destroy or remove her, 
 however, and their activity is at an end.24

As far as I know, no one has ever tried to repeat Marais’s experi-
ments. The reductionist climate of modern biology is inhospitable 
to Marais’s approach, and his work has been ignored by profes-
sional researchers. But in my opinion his findings provide the most 
promising starting point for a new wave of research on the organi-
zation of insect societies.
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Proposed  

Experiments

1. First of all, it seems important to repeat Marais’s experi-
ment with the steel plate. Are the repair activities on both 
sides of the plate as well coordinated as Marais claimed?

This experiment will not be feasible for those who live 
in the colder parts of the world, unless they are prepared to 
establish termite colonies indoors. But in tropical countries 
where termites are common, to repeat Marais’s work may 
be relatively easy. The termite mounds come free; the only 
expense is the steel sheet. However, I imagine that driving a 
large steel plate into a termitary may be difficult. And it may 
well be difficult to withdraw it again without major disrup-
tion after the termites have healed the breach. Marais gives 
no details, so the only way to find out is to try for one’s self.

If the repair activities of the termites on the two sides of 
the barrier are as well coordinated as Marais claimed, then 
many further experiments become possible. Do other kinds 
of barriers give similar results to steel? Can termites pass 
sound signals across these barriers? What happens to the pat-
tern of activity of termites on one side of the barrier if the 
repair activities on the other side are prevented or disturbed? 
And so on.

2. Do disturbances to the queen affect the entire colony 
very rapidly, as Marais claimed? In the passage quoted above, 
he called this effect “immediate.” In another instance he 
describes how he was observing the queen of a very large 
colony, having opened up the royal cell, when a piece of hard  
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clay fell on to the queen, dealing her a hard blow. The work-
ers within the royal cell immediately ceased work and wan-
dered round in aimless groups. He then visited far outlying 
parts of the nest many yards away:

Even in the farthest parts all work had ceased. The large 
soldiers and workers gathered in different parts of the 
nest. There appeared to be a tendency to collect in 
groups. There was not the least doubt that the shock to 
the queen was felt in the outermost parts of the termi-
tary within a few minutes.25

Possibly these dramatic effects spread through the colony as 
a result of sound signals, by insects releasing alarm phero-
mones in relays or by some other conventional means. But 
they could also have been transmitted very rapidly through 
the organizing field, if such a field exists. In the latter case, 
the transmission might well still take place through barriers 
blocking the passage of sounds or smells.

Rather than killing the queen, or dropping hard objects on 
her, this experiment could be done simply by removing the 
queen, or by anaesthetizing her and the termites all around 
her. The activities of termites in distant parts of the colony 
would be closely observed while this was happening. The 
speed at which the disturbance spread could then be worked 
out. If almost immediate, then alarm pheromones could be 
ruled out, but sound would still be a possibility. It would 
be hard to rule out sound by means of barriers, because it 
would be difficult to prove that no sounds could have gone 
through or around them, unless sensitive microphones had 
been installed at various places within the colony to monitor 
the sound signals.

A better way of investigating the possible transmission of 
influences through fields would be to have a part of the col -
ony within a portable structure that can be taken away from  



91

the main part of the colony. This could be, for example, a 
metal box previously placed near the nest in which the ter-
mites had constructed nest structures, or a metal box con-
taining food to which the workers habitually went to feed. If 
such a box were removed, the termites within it would still 
be part of the colony but now deprived of all normal physi-
cal connections with the queen and other colony members. 
No doubt the mere fact of removing the box would disturb 
the insects within it, but if they were kept under continu-
ous observation, it might be possible to observe dramatic 
changes in their behavior when the queen was disturbed or 
anaesthetized in the main part of the nest.

3. Similar experiments should also be possible with ants, 
which are relatively easy to keep in captivity. Working 
with ants is feasible almost anywhere in the world. Multi- 
chambered  containers for ant colonies are commercially 
available for less than £25, and there are well-established 
methods for making one’s own out of very inexpensive ma-
terials such as plaster of Paris, plastic tubs, and plain glass. De-
tails are given in the Practical Details section at the end of 
this book.

The simplest design consists of a two-chambered colony 
in which the two parts are connected by a plastic tube. The 
two parts can be separated simply by disconnecting the tube 
and plugging the holes. Then one part of the colony could 
be taken away to another room while the other part, con-
taining the queen, is left where it is. The part containing 
the queen is then disturbed, for example, by vibration&ast; 
or smoke, or by an anaesthetic such as ether, and the sepa-
rated part is closely observed to see if any changes occur that 
could indicate an “action at a distance.”

In all such experiments it is important to work “blind” 
as much as possible. For example, the person observing the 
chamber that has been moved should not know exactly when 
the queen-containing chamber is going to be disturbed. If 
dramatic changes in the ants’ behavior are seen, and the time 
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at which they happen is later found to correspond exactly to 
the time of disturbance, this would provide good evidence 
for a transmission of influence. Further experiments could 
then be carried out taking the separated chamber further 
and further away to see how far this influence can spread. 
Tests could then be made to see if the influence could be 
blocked by metal or other kinds of barriers, and so on. As 
soon as any repeatable effect is found, the nature of the or-
ganizing field can be investigated progressively.
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CONCLUSIONS  

TO PART ONE

All the experiments proposed in the previous chapters concern 
possible connections of a kind at present unknown to science— 
connections between pets and their owners, between pigeons and 
their homes, and between the insects within a termite colony. All of 
them have enormous implications. If pets have unseen connections 
with people, what about connections between people and wild ani-
mals, taken for granted in shamanic traditions for millennia? And if 
this kind of interspecies communication occurs, then what about 
unknown kinds of connections within species?

If pigeons depend on a hitherto unrecognized connection for 
their homing, then so may many other species with homing abili-
ties. Similar powers may play an important part in the migrations 
of birds, fish, mammals, insects, and other animals. Even the human 
sense of direction, so well developed among hunter-gatherers and 
nomadic peoples, may have a similar component.

If termites are coordinated through a field that links the indivi-
dual members of the colony, could similar systems of interconnec-
tion be at work in other social animals, including schools of fish 
and flocks of birds? Could this help to explain how such groups 
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can turn as one, without the individuals bumping into each other? 
How might such unknown fields of communication be related 
to the “group minds” of herds of animals, and of human groups? 
Could  they  also  be related to the bonds between pets and their 
owners?

Possibly the experiments will give no evidence for the existence 
of such connections. Then the sceptical opinions of scientific con-
servatives will be reinforced. The failure of attempts to find new 
kinds of connections will lend support to the conventional faith 
that all possible kinds of interconnection between organisms are 
already  known, and that they are in principle, if not in practice, 
 fully  explicable in terms of the established laws of physics and 
chemistry.

But it is also possible that in some or all cases the existence of 
new kinds of connection will be established by experiment. What 
would these results suggest?

First and foremost, it is obvious that the success of any or all 
of these experiments would lead to a reinterpretation of homing, 
migration, the sense of space, bonding, social organization, and 
communication in general. Biology would be revolutionized. What 
about physics? If the results of experiments in biology le ad to the 
need to postulate new kinds of fields or connections, how might 
these be related to the known principles of physics?

One possibility is that there are many different kinds of undis-
covered fields. The connections between pets and their owners, 
between pigeons and their homes, and between the members of 
termite colonies may be entirely different phenomena and have 
nothing in common. They may each depend on a new kind of field 
or physical connection capable of acting at a distance, but apart 
from this very general resemblance, the fields or connections in-
volved may be completely different.

I prefer the more economical hypothesis that these phenomena 
may all be related. They may all be manifestations of a new kind of 
field which embraces the separated parts of an organic system and 
connects them together (Figure 8). I would think of such fields as 
morphic fields. Others may prefer to propose different names for 
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TOP: Successive levels of organization in self-organizing  
systems. Each level of organization depends on a characteristic  

morphic field. In the chemical realm, for example, the outer  
circle represents the morphic field of a crystal, the circles  

within it the fields of molecules, and the circles within those  
the fields of atoms, which in turn contain the fields of  

subatomic particles. In the case of social animals, the outer  
circle represent the morphic field of the social group, the inner  

circles the individual animals within it, and the circles  
within those the animals’ organs.

BOTTOM: A representation of the way the morphic field of a  
social group is stretched when one or more members of the  
group are separated from the others. This field acts as an  

unseen bond or connection between the separated members of  
the group. These general principles would apply to the  

connections between a pet and its absent owner; between a  
pigeon and its flock-mates in the loft; and between  

separated members of a termite colony.
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these fields, which could in general be called biological fields or 
life fields.

Sooner or later, any new kind of field must in some way be 
related to the known fields of physics, even if this relationship be-
comes clear only in the light of a unified field theory of the future. 
Such a unified theory would need to be far larger in scope than 
any attempted to date, since institutional physics has so far ignored 
the possibility of any fundamentally new field phenomena in the 
realm of life.

But while so little is actually understood, and while the out-
come of these experiments remains to be seen, these questions are 
entirely open.
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I N T R O D U C T I O N  T O  P A R T  T W O

CONTRACTED  

AND EXTENDED  

MINDS

We know very little about the nature of our minds. They are the 
basis of all our experience, all our mental and social life, but we do 
not know what they are. Nor do we know their extent. The tradi-
tional view, found all over the world, is that conscious human life is 
part of a far larger animate reality. The soul is not confined to the 
head but extends throughout and around the body. It is linked to 
the ancestors; connected with the life of animals, plants, the earth, 
and the heavens; it can travel out of the body in dreams, in trance, 
and at death; and it can communicate with a vast realm of spirits—
of ancestors, animals, nature spirits, beings such as elves and fairies, 
elementals, demons, gods and goddesses, angels and saints. Christian 
versions of this traditional understanding were prevalent all over 
Europe throughout the Middle Ages, and still survive in rural soci-
eties, for example in Ireland.

By contrast, for more than three hundred years the dominant 
theory in the West has been that minds are located inside heads. 
This theory was first propounded by Descartes in the seventeenth 
century. Descartes denied the old belief that the rational mind was 
part of a larger soul, mainly unconscious, pervading and animating 
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the entire body. Instead, he supposed that the body was an inani-
mate machine. Animals and plants were machines too, and so was 
the entire universe. In his theory, the realm of soul shrank from 
nature into man alone, and then in the human body contracted yet 
further into a small region of the brain, which Descartes identified 
as the pineal gland. The conventional modern theory is essentially 
the same, except for the fact that the supposed seat of the soul has 
moved a couple of inches, into the cerebral cortex.

This model of the contracted mind, confining the soul to the 
brain, is shared by both sides in the familiar, long-standing debate 
between dualists and materialists. Descartes himself, the prototypic 
Cartesian dualist, regarded the mind and brain as fundamentally 
different in nature, yet interacting within the brain in an unknown 
manner. By contrast, materialists reject this dualist conception of a 
“ghost in the machine,” and believe that the mind is nothing but 
an aspect of the mechanistic functioning of the brain, or else that 
it is an inexplicable “epiphenomenon,” rather like a shadow, of the 
brain’s physical activity. But although these rigorous materialist 
views are espoused by some philosophers and ideologists, dualism 
is far more prevalent in our culture, and is usually regarded as com-
mon sense.

In the older imagery of popular science, the machinery was con-
trolled by little men inside the brain (Figure 9). In more up-to-date 
images, the machinery has been modernized, but the homunculi 
are still there, if only implicitly. For example, in a current exhibit 
at the Natural History Museum in London entitled “Controlling 
Your Actions,” you can find out how you work by looking through 
a Perspex window in the forehead of a model man. Inside is the 
cockpit of a modern jet plane, with banks of dials and computer-
ized flight controls. There are two empty seats, presumably for you, 
the ghostly pilot, and your co-pilot in the other hemisphere. The 
currently fashionable computer metaphor for the brain is no differ-
ent: if the brain is the hardware, and habits and skills the software, 
then you are the phantom programmer.

How many people really think of themselves as machines? Even 
ardent materialist philosophers and mechanistic scientists do not 
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Little people inside the brain.

(A) The image in a book of popular science entitled The  
Secret of Life: The Human Machine and How It Works  

(Kahn, 1949). The caption reads: “This is what takes place  
in the eye, brain and larynx when we see a motor car,  
recognize it as such, and pronounce the word ‘car.’ ”

(B) The image from a contemporary children’s book, widely  
used in British schools, called How Your Body Works  

(Hindley and Rawson, 1988).
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seem to take this belief very seriously, at least in relation to them-
selves and their loved ones. In personal as opposed to official life, 
most people still retain to varying degrees the older and broader 
perspective of their ancestors. First, the soul is often thought to 
pervade more of the body than the brain. And second, the soul 
is widely believed to participate in extended psychic and spiritual 
realms, stretching far beyond the confines of the body.

In Hindu, Buddhist, and other traditional psychologies,  there 
are   several animating centers within the body,  the  chakras,  each    
with  their own characteristic properties. In the West too,  various 
psychic centers have traditionally been recognized, in  addition 
to the head. For example, people often talk of “gut feelings.” And 
 although from a mechanistic point of view the heart is just a pump, 
 expressions such as “heartfelt thanks,” “heartless  behavior,” and 
“warm-heartedness” obviously refer to more than a blood-pump-
ing mechanism. So does the heart as a symbol of love. Indeed, our  
ancestors believed that the focus of psychic life was in the heart, 
not in the brain. The heart was more than a center of emotion, 
love, and compassion: it was a center of thought and imagination, 
just as it still is for many traditional peoples today,  including the 
 Tibetans. Think, for example, of the phrases still used in Chris-
tian liturgy: in the Magnificat: “He hath scattered the proud in 
the  imagination of their hearts”; and in the Collect for Purity in 
the Book of Common Prayer:  “Almighty God, unto whom all 
hearts be open, all desires known and from whom no secret are hid, 
cleanse the thoughts of our hearts by the inspiration of thy Holy 
Spirit.”

The old sense of the psyche as extended beyond the limits of the 
body is also widespread in our culture. This is implied in  com-
mon turns of phrase such as “your ears must have been burning 
yester day,  because we were talking about you.” It is also implied 
by  telepathy and other psychic phenomena. In Britain, the U.S.A., 
and other Western countries, surveys have repeatedly shown that a 
substantial majority of the population believes in their occurrence, 
and more  than 50 percent claim to have personal experience of 
such phenomena.1
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Such experiences and beliefs do not make sense if the mind is 
confined to the brain, nor if all communication depends on the 
known principles of physics. For these reasons, defenders of mech-
anistic orthodoxy often assert that since “paranormal” phenomena 
cannot be scientifically explained, they cannot exist. Belief in them 
is regarded as a superstition, to be eradicated through scientific 
 education.

What started as a radical philosophy has now become the or thodox 
doctrine of our culture, picked up in childhood and  thereafter taken 
for granted. According to the classic studies of Jean Piaget on the 
mental development of European children, by the age of about ten 
or eleven most children have learned what he calls the “correct” 
view, namely that thoughts are located inside the head.2 By contrast, 
younger children believe that they travel outside their bodies when 
they dream; that they are not separate from the living world around 
them, but participate in it; that thoughts are in the mouth, breath, 
and air; and that words and thoughts can have magical effects at 
a distance. In short, young European children show the animistic 
attitudes that are found in traditional cultures all over the world, 
and which were prevalent in our own culture until the mechanistic 
revolution.

However, the Cartesian theory of an immaterial mind within 
a machine-like brain ran into serious problems from the outset. 
By equating the soul with the rational mind, Descartes denied 
the bodily and unconscious aspects of the psyche, previously tak-
en for granted. Ever since Descartes, the unconscious psyche has 
had to be reinvented.3 For example, in 1851, the German physician 
C. G. Carus wrote a treatise on the unconscious which began as 
follows:

The key to an understanding of the nature of the conscious 
life of the soul lies in the sphere of the unconscious. . . .  
The life of the psyche may be compared to a great, continu-
ously circling river which is illuminated in only one small area 
by the sun.4
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Through Sigmund Freud’s work, the recognition of the uncon-
scious became widespread among psychotherapists; and in Carl 
Jung’s notion of the collective unconscious, the psyche is no longer 
confined to individual minds, but shared by everyone. It includes a 
kind of collective memory in which individuals participate uncon-
sciously.

There has also been a growing awareness in the West of  Indian, 
Buddhist, and Chinese traditions, all of which offer a richer 
under standing of the relation of the psyche to the body than the 
mechanistic theory. And through explorations of the effects of 
 psychedelic drugs, the visionary practices of shamans, and orien-
tal techniques of meditation, the existence of other dimensions 
of  consciousness has become a matter of personal experience for 
many Westerners.

Thus, although the confining of the mind to the head of a 
 machine-like body is still orthodox in mechanistic science and 
medicine, it coexists with survivals of an earlier and broader un-
derstanding of the psyche. It is also subject to the articulate and 
so phisticated challenges posed by Jungian and transpersonal   
psychology,  psychical research and parapsychology, mystical and 
 visionary traditions, and holistic forms of medicine and healing.

The experiments proposed in this part of this book explore the 
possibility that the mind is indeed extended beyond the brain, as 
most people throughout most of human history have believed. 
 Although the theory of the contracted mind is a central feature 
of the mechanistic paradigm, it is not an unchallengeable dogma 
to which science is forever committed. It should be regarded as a 
scientifically testable, and potentially refutable, hypothesis. The fol-
lowing experiments are designed to put it to the test.
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C H A P T E R  F O U R

THE SENSE OF  

OF BEING STARED AT

do minds reAch out From BrAins?

When we see things, where are they? Are their images inside our 
brains? Or are they outside us, just where they seem to be? The 
conventional scientific assumption is that they are inside the brain. 
But this theory may be radically wrong. Our images may be outside 
us. Vision may involve a two-way process, an inward movement of 
light and an outward projection of mental images.

For example, as you read this page, light rays pass from the page 
to your eyes, forming an inverted image on the retina. This image 
is detected by light-sensitive cells, causing nerve impulses to pass 
up the optic nerves, leading to complex electrochemical patterns 
of activity in the brain. All this has been investigated in detail by 
the techniques of neurophysiology. But now comes the mystery. 
You somehow become aware of the image of the page. You experi-
ence it outside you, in front of your face. But from a conventional 
scientific point of view, this experience is illusory. In reality, the 
image is supposed to be inside you, together with the rest of your 
mental activity.



THE  EXTENDED MIND  

106

Traditional peoples all over the world take a different view.  
They trust their own experience. Vision reaches out from the  
body. As well as light coming into the eyes, seeing goes out 
through  the eyes. Young children in our own culture think the 
same.1 But by the age of around eleven, they learn that thoughts 
and perceptions are not outside them, but inside their heads.2 
Thus  theory triumphs over experience, and a metaphysical doc-
trine  is accepted as an objective fact. From the “educated” point 
of view, young children, like primitive and uneducated people,  
are confused. They fail to distinguish between internal and external, 
subject and object, which should be sharply separated.

Consider for a moment the possibility that young children and 
traditional peoples may not be as confused as we usually suppose. 
Try a simple thought experiment. Allow yourself to trust rather 
than distrust your own direct experience. Permit yourself to think 
that your perceptions of all the things you see around you are in-
deed around you. Your image of this page, for example, is just where 
it seems to be, in front of you.

This idea is so staggeringly simple that it is hard to grasp. 
 Although in perfect accord with immediate experience, it under-
mines everything we have been brought up to believe about the 
nature of the mind, the interiority of subjective experience, and  
the separation of subject and object. Instead of the usual assump-
tion that vision involves a one-way process, it implies a two-way 
process. As well as light coming into the eyes, images and percep-
tions  are projected outwards through our eyes into the world 
around us.

Our perceptions are mental constructions, involving the inter-
pretive activity of our minds. But while they are images in our 
minds, at the same time they are outside our bodies. If they are 
both within the mind and outside the body, then the mind must 
extend beyond the body. Our minds reach out to touch everything 
we see. If we look at distant stars, then our minds stretch out over 
astronomical distances to touch these heavenly bodies. Subject and 
object are indeed confused. Through our perceptions, the environ- 
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ment is brought within us, but we also extend outwards into the 
environment.

In normal perception, that which we perceive—for example, this 
printed page—and our perceptual image of it coincide; they are 
in the same place. In illusions and hallucinations, the images do 
not coincide with things outside us, but may nevertheless involve 
a similar process of projection, an outward movement of images. (I 
return to a discussion of this question in chapter 5 in connection 
with phantom limbs.)

This idea of the extended mind may sound like playing with 
words, a mere intellectual exercise. Or it may sound like an illegiti-
mate confusion of philosophical categories that ought to be kept 
separate: the physical realm on the one hand, and the phenomeno-
logical or subjective realm on the other. But it is not just a matter of 
words or of philosophy. The extended mind may have measurable 
effects. If our minds reach out and “touch” what we are looking 
at, then we may affect what we look at, just by looking at it. If we 
look at another person, for example, we may affect him or her by 
doing so.

Is there any evidence that people can tell when they are being 
looked at by someone, even when they cannot see the person look-
ing at them? For example, can people tell when they are being 
stared at from behind? As soon as we ask this question, we realize 
that there is a great deal of anecdotal evidence suggesting that this is 
the case. Many people have had the experience of feeling that they 
are being looked at, and on turning around find that they really are. 
Conversely, many people have stared at other people’s backs, for 
example in a lecture theater, and watched them become restless and 
then turn round.

the Power oF looks

The sense of being stared at is very well known. In informal 
 surveys in Europe and America, I have found that about 80 percent  
 



THE  EXTENDED MIND  

108

of the people I asked claimed to have experienced it themselves. 
It is  also taken for granted in countless works of fiction, as in 
the phrase “she felt his eyes boring into the back of her neck.” 
It is  explicitly described by novelists such as Tolstoy, Dostoevsky, 
 Anatole  France,  Victor Hugo, Aldous Huxley, D. H. Lawrence, 
J. Cowper Powys, Thomas Mann, and J. B. Priestley.3 Here is an 
 example from a short story by Arthur Conan Doyle, the creator of 
Sherlock Holmes:

The man interests me as a psychological study. At breakfast 
this morning I suddenly had that vague feeling of uneasi-
ness which comes over some people when closely stared at, 
and, quickly looking up, I met his eyes bent upon me with an  
intensity which amounted to ferocity, though their expression 
instantly softened as he made some conventional remark upon 
the weather. Curiously enough, Harton says that he had a very 
similar experience yesterday upon deck.4

The veteran British psychical researcher Renee Haynes has de-
scribed some of her own informal observations on the subject as 
follows:

The impulse to turn is not equally strong in everyone, and 
there will be instances—as with waiters—when it is probably 
atrophied, ignored, or directly resisted. A little mild experi-
mentation though, say at a boring lecture or in a crowded 
 canteen, will show that in the majority of cases to gaze in-
tently  at the back of someone’s head will produce a fidget  
and an uneasy turn and glance. This can also be done with 
sleeping cats and dogs—not to mention children who may be 
roused thus more humanely than with a cold sponge—and 
with birds in the garden.5

Probably the effects of looks play an important part in the re-
lationship of people with their pets, and not only may the ani-
mals re spond to people in this way but people may also respond to  
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animals. In The Call of the Wild, Jack London, a keen literary  
observer of canine behavior, described a particularly intimate situa-
tion involving the dog Buck:

He would lie by the hour, eager, alert, at Thornton’s feet.  
. . . Or, as chance might have it, he would lie farther away,  
to the side or rear, watching the outlines of the man and the 
occasional movements of his body. And often, such was the 
communion in which they lived, the strength of Buck’s gaze 
would draw John Thornton’s head around, and he would  
return the gaze, without speech, his heart shining out of his 
eyes as Buck’s heart shone out.6

There is also much anecdotal evidence for the influence of looks 
within other species, in the wild. Here, for example, is a naturalist’s 
account of the power of looks in foxes:

I have spent hours by different dens, and have repeated-
ly  witnessed what seemed to be excellent discipline; but I 
have never heard a vixen utter a growl or cry of warning of 
any kind. For hours at a stretch the cubs romp lustily in the   
afternoon sunshine, some stalking imaginary mice and grass-
hoppers, others challenging their mates to mock fights or 
mock hunting; and the most striking feature of the exercise, 
after you have become familiar with the fascinating little  
creatures, is that the old vixen, who lies apart where she can 
overlook the play and the neighborhood, seems to have the 
family under control at every instant, though never a word is 
uttered. Now and then when a cub’s capers lead him too 
far from the den, the vixen lifts up her head to look at him  
intently; and somehow that look has the same effect as the 
she-wolfs silent call; it stops the cub as if she had sent a cry  
or a messenger after him. If that happened once you might over- 
look it as a matter of mere chance; but it happens again and 
again, and always in the same challenging way. The eager cub 
suddenly checks himself, turns as if he had heard a command,  
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catches the vixen’s look, and back he comes like a trained dog 
to the whistle.7

In the 1980s, when I realized the enormous theoretical implica-
tions of this phenomenon, I tried to find out what empiri-
cal inves tigations had been carried out. I was amazed to discover 
that there had been very few. I gave a lecture on this subject to 
the British  Society for Psychical Research in London, hoping to 
find that some of the members might have some special knowledge 
of  experimental research on the effects of staring, but once again  
drew a blank, although the redoubtable Renee Haynes had, as  
usual, a rich stock of anecdotes on the subject. I also discussed the 
matter with various parapsychologists in the United States, and 
found that none had yet worked on the subject, or paid it any  
attention.8 Searching back in the scientific archives, I have been 
able to find only six papers on the subject in the last hundred years, 
and two of these are unpublished. Orthodox psychologists have  
ignored the phenomenon, which is not surprising, given its “para-
normal” quality. What is more surprising is that parapsychologists 
have ignored it too. Most books on parapsychology do not even 
mention it. The fact that even parapsychologists have neglected  
this phenomenon is in itself very interesting, and suggests that there 
has been an extraordinary “blind spot,” almost amounting to an  
unconscious taboo. Why should this be so? Perhaps because the 
sense of being stared at is so closely related to beliefs that modern 
people would like to dismiss as superstitious, in particular the “Evil 
Eye.”

the evil eve

A belief in influences transmitted through the eyes is found in 
practically all traditional societies.9 In its negative form, it is the 
Evil Eye, the eye of envy that blights what it looks upon. “He that 
hasteth to be rich hath an evil eye,” in the words of the Book of 
Proverbs.10  Young children, cattle, crops, houses, cars, and indeed 
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anything capable of being envied are supposed to be affected by 
it. It causes ill-health and misfortune. This is why so many precau-
tions are taken against it, for example in the form of amulets. In 
modern Greece, these usually take the form of a single blue eye, 
the eye of Horus, a direct descendant of one of the magical talis-
mans of ancient Egypt.11 This eye is a major feature of the Great 
Seal of the United States, and can be seen on any dollar bill (Figure 
10).

The original meaning of the word “fascination” referred to this 
power of casting a spell through looking, a usage which survives 
in relation to snakes immobilizing their prey through their gaze. 
In the mythology of ancient Greece, the glare of the snake-haired 
Medusa turned men to stone; the mask of the Medusa, in the form 
of the Gorgon’s Head, represented the terrifying power of the god-
dess Athena.12

Here are Sir Francis Bacon’s reflections on the subject of fasci-
nation in his essay “On Envy,” published in 1625:

There be none of the affections which have been noted to 
 fascinate or to bewitch, but love and envy; they both have 
vehement wishes, they frame themselves readily into imagi-
nations and suggestions, and they come easily into the eye, 
 especially upon the presence of the objects which are the 
points that conduce to fascination, if any such there be. We 

F I G U R E  X
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see likewise the Scripture calleth envy an evil eye. .  .  . So 
that  still, there seemeth to be acknowledged, in the act of 
envy, an ejaculation, or irradiation of the eye. Nay some have 
been so curious, as to note, that the times when the stroke, 
or percussion, of an envious eye doth most hurt, are, when 
the party envied is beheld in glory; for that sets an edge upon 
envy.13

The very word “envy” is derived from the Latin invidia, from the 
verb  invidere, to see intensively. But although envy is the most 
 frequent emotion associated with the Evil Eye, other negative 
 emotions such as anger are also believed to affect people through 
the eyes, as in the familiar phrase “she looked daggers at him.” In 
our own society, staring at people is generally considered to be 
rude,  and tends to cause discomfort or provoke aggressive re- 
sponses.

Some people’s looks are supposed to be more harmful than 
 others, and those with “the Eye” are feared as bringers of misfor-
tune. Such beliefs were also widespread in medieval England, and 
witches were often accused of “overlooking” children or domestic 
animals that fell ill for no apparent reason. As the Egyptologist Sir 
Wallis Budge put it:

Various conclusions have been arrived at by those who have 
studied the why and wherefore of the Evil Eye, but in no part 
of the world is it doubted that its influence exists and the be-
lief in it is beyond all doubt primeval and universal, Moreover, 
every language, both ancient and modern, contains a word or 
expression which is the equivalent of “Evil Eye.”14

The positive effects of looks, especially loving looks, are also 
widely acknowledged. In India, for instance, many people visit 
holy men and women for their darshan, literally their look, which 
is believed to confer great blessings. Perhaps an unconscious sur-
vival of the same kind of belief is involved in the popular desire to 
see in person the Queen of England, the President of the United 
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States, the Pope, pop stars, or other luminaries. Although they can 
be watched more conveniently on television, there is something 
about their real presence which has an enormous appeal, motivat-
ing people to spend hours waiting in crowds to catch a glimpse of 
them—and, better still, to be seen by them. (“The Queen waved at 
me!”) Such people are, as we say, “in the public eye.”

In summary, the idea that influences can pass out of the eye is 
practically universal. This implies an implicit belief in the extension 
of the mind, capable of influencing what is seen. The ignoring or 
denying of this possibility by conventional science is not based on 
a careful consideration of the evidence; the subject is rarely even 
discussed. Rather, it is based on the conventional assumption that 
the mind is inside the brain: the theory of the contracted mind. 
The possibility that there might really be some mysterious effect 
of looks is simply out of the question; it is dismissed as a matter of 
principle.

Obviously the question cannot be settled on the basis of scien tists’ 
prejudices, nor by popular belief, nor by the piling up of anecdotal 
evidence, nor by theoretical disputes about the nature of the mind. 
The only way forward is by means of appropriate experiments.

THE SCIENTIFIC BACKGROUND

The first discussion of the feeling of being stared at in the scientific 
literature appeared in Science in 1898, in an article by E. B. Titch-
ener, a pioneering scientific psychologist at Cornell University, in 
New York State:

Every year I find a certain proportion of students, in my junior 
classes, who are firmly persuaded that they can “feel” that they 
are being stared at from behind, and a smaller proportion who 
believe that, by persistent gazing at the back of the neck, they 
have the power of making a person seated in front of them 
turn round and look them in the face.15
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Titchener was confident that there must be a rational explana-
tion, admitting of no mysterious influences. It is worth reading his 
account in detail, since exactly the same kind of explanation is still 
given by present-day sceptics:

The psychology of the matter is as follows:
1.We are all of us more or less nervous about our backs. If 

you observe a seated audience before it has become absorbed 
in the music or lecture for which it came together, you will 
notice that a great many women are continually placing their 
hands to their heads, smoothing and patting their hair, and 
every now and then glancing at their shoulders or over their 
shoulders to their backs; while any of the men will frequent-
ly glance at or over their shoulders, and make patting and  
 brushing movements with their hand upon lapel and coat-
collar. . . .

2. Since it is the presence of the audience, of people seated 
behind one, that touches off the movements described above, 
it is natural that these movements should in many cases be so 
extended so as to involve an actual turning of the head and 
sweeping of the eyes over the back of the room or hall. .  .  . 
Observe that all this is entirely independent of any gaze or 
stare coming from behind.

3. Now, movement in an unmoved field—whether the field 
be  that of sight, or hearing, or touch, or any other—is one 
of the strongest known stimuli to the passive attention. .  .  . 
Hence if I, A, am seated in the back part of the room, and B 
moves head or hand within my field of regard, my eyes are 
 fatally and irresistably drawn to B. Let B continue the move-
ment by looking round, and, of course, I am staring at him. 
There are, in all probability, several people staring at him, 
in the same way and for the same reason, at various parts of the  
room; and it is an accident whether he catch my eye or 
 another’s. Someone’s eye he almost certainly will catch. These 
accidents evidently play into the hands of a theory of personal 
attraction and telepathic influence.
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4. Everything is now explained, except the feeling that B 
 experiences at the back of the neck. This feeling is made up, 
upon its sensation side, simply of strain and pressure sensa-
tions which, in part, are normally present in the region (sen-
sations from skin, muscle, tendon and joint), but are now 
brought into unusual prominence by the direction of atten-
tion  upon them, and, in part, are aroused by the attitude 
of attention itself. . . . The “feeling of Must” in the present  
case is no more mysterious than the “feeling of Must” that 
prompts us to shift our position in a chair, when the distribu-
tion of pressures has become uncomfortable, or to turn our 
better ear to the sound that we wish particularly to observe.

5. In conclusion, I may state that I have tested this interpreta-
tion of the “feeling of being stared at,” at various times, in 
a series of laboratory experiments conducted with persons 
who declared themselves either particularly susceptible to the 
stare or peculiarly capable of “making people turn round.”  
As  regards  such capacity and susceptibility the experiments 
have invariably given a negative result; in other words the 
interpretation offered has been confirmed. If the scientific 
reader objects that this result might have been foreseen, and 
that the experiments were, therefore, a waste of time, I can 
only reply that they seem to me to have their justification 
in the breaking-down of a superstition, which has deep and 
 widespread roots in the popular consciousness. No scientifi-
cally-minded psychologist believes in telepathy. At the same 
time, the disproof of it in a given case may start a student upon 
the straight scientific path, and the time spent may thus be 
repaid to science a hundredfold.16

Whereas to some on the “straight scientific path” this may still 
seem convincing, others will notice that Titchener assumes what 
he  sets out to prove. The scenario he describes could well have 
included a mysterious influence of staring. And his experimental 
disproof of the phenomenon, of which he gives no details, might 
have other explanations. For example, his subjects might have been 
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put off by his sceptical attitude, or too self-conscious to perform 
well when tested by him under artificial conditions in a laboratory.

Herein lies the greatest problem for investigating this phenom-
enon by experiment. The “feeling of being stared at” may work 
under natural conditions in an unconscious manner. Under artifi-
cial conditions, in experimental trials, trying to decide consciously 
whether one is being stared at may be difficult without practice. 
Moreover, in real life there are a variety of feelings associated with 
the act of staring, such as anger, envy, or sexual attraction. If in 
 experimental tests all motivation is removed, save for scientific cu-
riosity, then the effects may be much weakened.

The second investigation of this phenomenon was published in 
1913 by J. E. Coover. Following up Titchener’s investigations, he 
found that 75 percent of the students in his junior classes at Stan-
ford believed in the reality of the feeling of being stared at. He then 
carried out experimental tests with ten subjects. Each was looked 
at from behind by the experimenter in a series of 100 trials. The 
experimenter (Coover himself or an assistant) either looked at the 
subject or looked away, in a random sequence, indicating when 
the trial began by a tapping noise. The subject then said whether  
or not she was being looked at, and then said how certain she felt 
in her guess. The overall result showed that subjects were right  
only 50.2 percent of the time, not significantly better than the 
chance level of 50 percent. Nevertheless, when the subjects said 
they were very certain of their guess, they were correct 67 percent 
of the time; when they were less certain the results were around 
or slightly below chance levels. Coover dismissed this aspect of his 
own findings. He concluded that although the belief in the feeling 
of being stared at is common, “experiment shows it to be ground-
less.”17

That was more or less the end of the matter for nearly 
half a  century, until the subject was raised again in 1959 by J. J.  
Poortman in the Journal of the Society for Psychical Research.18 He 
described tests he carried out in Holland, with a woman friend 
looking at him—a member of the City Council of The Hague  
who had told him that “she resorted to staring at a person whom 
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she saw at a gathering and to whom she wished to speak.” He  
followed the same method as Coover; in a sequence of 89 trials, 
carried out on several different days, the lady councillor looked or 
did not look in a random sequence, and recorded whether Poort-
man said yes or no. He was right 59.6 percent of the time, as against 
the chance expectation of 50 percent. This result was statis tically 
significant.19

Nearly twenty more years elapsed before the next investigation, 
in 1978, by a graduate student at Edinburgh University, Donald 
Peterson. In a series of experiments with eighteen different sub-
jects, he found that they could tell when they were being looked at 
significantly more often than by chance.20

In 1983, an Australian undergraduate, Linda Williams at the 
 University of Adelaide, did a project in which the starer and subject 
were in different rooms, 60 feet apart. The subject was viewed by 
the starer by means of closed-circuit television. In a sequence of 
trials, each 12 seconds long, the starer either saw the subject on the 
screen, or the screen went blank. (The TV screen was programmed 
to switch on and off in a random sequence, but the video camera 
was on all the time. The subject was informed when each new 12-  
second trial began by an electronic bleep.) The overall results from 
twenty-eight subjects showed a small but statistically significant 
positive effect; they did better than chance at knowing when they 
were being looked at on television.21

The most technically sophisticated tests of this ability were car-
ried out in the late 1980s at the Mind Science Foundation, in 
San Antonio, Texas, by William Braud, Sperry Andrews, and col-
leagues. They too used closed-circuit television. The subjects were 
asked to sit calmly in a room for 20 minutes, with the video cam-
era running continuously, thinking of whatever they liked. The 
starers watched them on a television screen in the viewing room, 
in a  different block of the laboratory building. In contrast to all 
the  earlier experiments, the subjects were not asked to make any  
guesses about when they were being looked at. Rather, their un-
conscious bodily responses were monitored, through measuring 
their basal skin resistance by means of electrodes on their left hand. 
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Changes in this resistance, as in lie-detector tests, give a sensitive 
measurement of the unconscious activity of the sympathetic ner-
vous system. In a series of 30-second trials, with rest periods in 
between, the subject was either being looked at or non, in a random 
sequence. The results showed significant differences in the skin re-
sistance when the subjects were being looked at, even though they 
were not conscious of it.22

In summary, although there has been remarkably little research 
on this subject, the available evidence suggests that there is indeed a 
sense of being stared at, although it does not show up very impres-
sively under artificial conditions.

my own investigAtions

I have carried out two kinds of experiments. In the first kind, 
conducted with several groups in Europe and America, four people 
volunteered to act as subjects, and sat at one end of the room with 
their backs toward the rest of the group, who were seated at the 
other end of the room. In each trial, one of the four was looked at 
by the rest of the group; the other three were not. At the beginning 
of each trial I held up a card with the name of the person to be 
looked at, determined according to a random sequence. At the end 
of each 20-second trial, all four subjects wrote down whether they 
thought they were being looked at or not. The results showed that 
most people, under these conditions, performed little or no better 
than chance. But in the course of these experiments, I encoun-
tered two people who were nearly always right, scoring way above 
chance levels.

As it happened, both these people were very confident in their 
ability. The first, a young woman in Amsterdam, said that she had 
practiced this ability as a child with her brothers and sisters, as a 
game, and felt sure she would still be able to do it. The second, a 
young man in California, told me after the experiment that he was 
under the influence of MDMA, a psychoactive drug commonly 
known as Ecstasy, and felt a heightened sensitivity as a result.
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My second experimental procedure involved immediate feed-
back: the receiver was told after each guess whether it was right or 
wrong. Otherwise the procedure was similar to that of most previ-
ous researchers: lookers and subjects worked in pairs, with a random 
sequence of trials. The details are given in the following section.

In these experiments a few people did remarkably well: they 
were right most of the time. Two of those who did best in my tests 
were from Eastern Europe; perhaps years living under repressive 
communist regimes had given them a strong motivation to sense 
when they were being watched. Most people’s results were close 
to chance levels, but there was nevertheless a significant statistical 
tendency for people to do better than chance. The overall results 
from ten different experiments (involving more than 120 subjects) 
were 1,858 correct guesses as against 1,638 incorrect guesses; in 
other words 53.1 percent of the guesses were correct, 3.1 percent 
above the chance level of 50 percent. This result is highly significant 
statistically.23

These results confirm the positive findings of other researchers, 
summarized above. But they also confirm that most people do not 
perform very impressively under artificial conditions. The overall 
results are better than chance, but not much better. The challenge 
is to find people able to do well under these artificial conditions; 
my preliminary results show that this may well be possible. Some 
kinds of people may be especially sensitive anyway. Paranoids, for 
example, might be exceptionally talented in this respect, but they 
would probably be paranoid about the experiment itself. People 
who practice subtle all-round awareness through martial arts such 
as aikido might be particularly good subjects.
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Possible  

Experiments

I begin with the outline of the simple experimental proce-
dure that I have tried out extensively. This was designed with 
a three-fold purpose. First, it is kept as simple as possible, so 
that it is easy to do. It can be done with groups of people 
splitting up into pairs; for example, in workshops, classes, or 
seminars. It can also be done by pairs of people at home or 
anywhere else; it needs no laboratory, nor any apparatus oth-
er than a pencil, a sheet of paper, and a coin—and the coin 
can be recycled indefinitely. In fact the experiment is free.

Second, it enables people who are unusually talented to 
be identified, and thus opens the way to more detailed ex-
periments.

Third, it enables people who do not do particularly well 
to practice and find out if they improve with experience. It 
may be possible to train oneself to perform well under these 
artificial conditions. And this too would open the way for 
further research.

In these experiments people work in pairs, one sitting 
with his or her back to the other. In a series of trials, in a 
random sequence, the looker either looks at the back of the 
subject for 20 seconds, or looks away and thinks of something 
else for 20 seconds. The random sequence is determined by 
tossing a coin before each trial: heads means look; tails means 
don’t look. The looker indicates when a trial is beginning by 
a tap, click, or bleep, and the subject then guesses whether he 



122

or she is being looked at or not. Uniform mechanical clicks 
or electronic bleeps are better than taps because they rule 
out the possibility of subtle cues being transmitted through 
the strengths of the taps. The looker records the result, and 
then tells the subject whether the answer was correct or not. 
The looker then tosses a coin to determine what to do in 
the next trial. And so on. The procedure is quite fast, and an 
average speed of two trials per minute is easy to achieve. The 
results are recorded on a simple score sheet, as shown in the 
Practical Details section at the end of this book.

I have found it best to keep test periods fairly short, up 
to about 20 minutes, during which time forty or more trials 
can be done. For statistical analysis, at least ten separate test 
periods are desirable, either with the same pair of people or 
with different pairs of people.24

The procedure described above has already been success-
fully tried out as a school science project by a 13-year-old 
in California. Michael Mastrandrea, an eighth-grade student, 
carried out 480 tests with twenty-four different people. In 
each case he was the looker. He used an electronic bleeper 
to indicate when each trial began. The overall results showed 
that the subjects were correct 55.2 percent of the time, and 
this positive result was statistically significant.25

For those who do not perform particularly well in ini-
tial tests, it is good to practice, doing 15- to 20-minute test 
sessions whenever convenient. This makes it possible for a 
learning process akin to biofeedback to occur, whereby vari-
ous subtle sensations or methods of visualization are tried 
out in the attempt to find an effective way of telling when 
one is being looked at. If there is a tendency to improve with 
experience, it should be revealed by a rising proportion of 
correct guesses in successive sessions.

If and when sensitive subjects have been identified, many 
further questions can then be asked. Here are some straight-
forward examples:



123

1. How much difference does the looker make? Are some 
people much more effective as lookers than others?

2. Does the sense of being stared at still happen when the 
person is looked at through a window? Does it still show 
up when looked at from a distance, for example through 
binoculars? By experiments of this type, it should be pos-
sible to rule out the possibility that in tests in the same room 
the subjects are being influenced by subtle cues, such as the 
sound of the looker moving his or her head. If the effect 
still shows up at a distance, or through soundproof windows, 
then this would greatly strengthen the evidence for a direct 
influence of looks.

3. Does the ability show up when the subject’s reflection 
is looked at in a mirror?

4. Does this ability show up when the subject is looked at 
using closed-circuit TV, with the looker and the subject in 
separate rooms, or even separate buildings? The results from 
Adelaide and San Antonio, summarized above, suggest that 
it does.

5. If it works on closed-circuit TV, then what about actual 
transmissions? In this case, the effect of distance can be tested 
over hundreds, or even thousands, of miles, using satellite 
links. If preliminary experiments show it works on TV, then 
live experiments could be done involving millions of view-
ers. Here is one possible design for a TV show. Four sensitive 
subjects are kept in separate rooms in front of TV cameras 
that are running continuously. Then, in a series of trials, view-
ers see one subject at a time in a randomized sequence. At 
the end of each trial, all four subjects press a button indicat-
ing yes or no. Viewers see a scoreboard on which the number 
of right and wrong scores for each subject is registered. The 
sequence of trials need take no more than about 10 minutes. 
A computerized statistical analysis could be available almost 
immediately, and the rest of the program could consist of a 
discussion of the results and their implications.



124

If sensitive subjects are available, there would probably 
be no problem getting this kind of experiment performed, 
as I have found by talking to TV producers in Europe and 
America. Such experiments would make good television 
and arouse much popular interest.

6. How closely related is the sense of being stared at to 
telepathy? Does looking at someone have a greater effect 
than just thinking about them without looking? The way 
to find out is by experiment. For example, the experiment 
can be modified to include a third condition, in which the 
lookers think of the receivers but do not look at them. In 
other words, there would be three kinds of trial in random 
sequence: looking; not looking and not thinking; not look-
ing but thinking. My own guess is that the effects of looking 
will be greater than just thinking.

These are only a few of the experiments possible with 
sensitive subjects, but these examples suffice to show that this 
could rapidly grow into a fertile field of research. The field is 
wide open, and the implications are mind-boggling.26
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C H A P T E R  F I V E

THE REALITY  

OF PHANTOM  

LIMBS

THE EXPERIENCE OF PHANTOM LIMBS

When people lose a flesh-and-blood limb, they do not usually lose 
the sense of its presence. It feels as if it is really there, even though it 
is no longer materially real. What kind of reality does the phantom 
have?

In the United States alone, there are more than 300,000 people 
who have had arms or legs amputated, including some 26,000 war 
veterans.1  Nearly all of them have phantom limbs, and although 
some of the phantoms tend to shrink with time, they rarely disap-
pear altogether. Indeed, in many cases they remain all too vivid an 
experience: the seat of various pains. Phantom pains really hurt.

Just after amputation, the phantom can feel so real that peo-
ple who have had their leg removed can easily forget it isn’t there. 
Some  even have falls when they try to stand up and walk off.   
Others “involuntarily put down their hand to scratch their de-
parted  foot.”2 People who have recently had an arm amputated 
 often try to reach out and pick up the telephone or other objects.

In addition to a sense of its shape, position, and movement, 
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 amputees generally experience various feelings within the miss-
ing limb, such as itching, warmth, and twisting. Phantom limbs can 
generally be moved at will, and they also move in coordination with 
the rest of the body. Indeed, they are felt to be part of the body. 
Even when a phantom foot seems to be dangling in the air several 
inches below the stump, it is still experienced as belonging to the 
rest of the body, and moves appropriately with the other limbs and 
torso.3  One of the curious features of phantom limbs, consistent 
with their ghostly nature, is that they can be pushed through solid 
objects such as beds and tables.

I have received dozens of vivid and fascinating accounts of the 
experience of phantoms from amputees. Some came in response to 
an article I wrote in 1991 in the Bulletin of the Institute of Noetic Sci-
ences; others were from readers of Veterans of Foreign Wars magazine, 
following a notice in the April 1993 issue, kindly placed there on 
my behalf by Dr. Dixie McReynolds. The following is from Mr. 
Herman Berg, a veteran who had a leg amputated in 1970:

You get used to the various feelings, itchings and outright 
pangs of “pain” as time goes by although occasional cursing 
occurs. Amputation also turns you into a real reliable weather 
forecaster. You always know there will be a change of one kind 
or another.

I can always feel the missing leg as being there. At: first it 
seemed to hang through the bed or stick straight up. That’s 
stopped, but it’s always there. Then again for days you won’t 
notice the feelings. I can will my mind and have it bend my 
toes, knees or whatever. I can feel them move through the cut 
nerves, but there is a jangled or short-circuit feeling while I’m 
doing this, weird!

Right now as I scribble this I’m sitting at my desk in my 
shorts and the missing limb is where it should be over the 
chair in position, and the toes have some feeling too.

Many amputees are troubled by pain from time to time, but unfor-
tunately there is usually not a lot that doctors can do, unless the 
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pain is in the stump rather than in the phantom limb itself. Partially 
effective methods include meditation and biofeedback practices.4 
Some amputees seek consolation in drink or drugs. But many learn 
to live with the problem with great courage and cheerfulness. Mr. 
Leo Unger, for example, had both feet badly damaged by a land-
mine when fighting in Europe in November 1944. Both his legs 
were amputated below the knees.

From the very first day I have always had the feeling that my 
legs and feet were still in place. Early on I had severe phantom 
pains that felt like balls of fire going down my limbs and off 
my toes. After 20 years I seldom got that feeling, but I do often 
feel the bones in my feet were just broken, just as they were 
when I was wounded. I learned to elevate my legs and the 
feeling ceases.

For a number of years I was claimsman for Country Mutual 
Insurance Company, the Illinois Farm Bureau Company, and 
when some farm hand lost a leg in a corn picker, as many 
did with the old type pickers, I’d go visit them quite soon 
after their accident. The first thing I’d tell them was, “Thank 
God you are an amputee, not a cripple.” Then I’d take off my 
leg that matched his loss, show him what a properly prepared 
stump should look like, and give him a chance to see how 
nicely the limb shop can fix one up. Not infrequently they 
would write to my company to say my home demonstration 
helped them more than the claim settlement money.

I can’t run but I farmed, put in milking parlors, sold insur-
ance, worked as a claims adjuster, and have done nearly every-
thing I wanted for nearly 50 years.

other kinds oF PhAntom

Other parts of the body can also give rise to phantoms after their 
loss, including the nose, testes, tongue, breasts, penis, bladder, and 
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rectum.5 Sometimes this phantom is agreeable, as it is for some 
women after the amputation of a breast:

The painless phantom breast after a mastectomy, in which the 
nipple is the most vivid part, is usually a pleasant experience 
because the phantom breast seems to fill out the padded bras-
siere and feels extremely real. However, pain in the phantom 
breast becomes distressing.6

Likewise, phantom penises can either be pleasant or unpleasant. 
Some men have painless phantom erections. Some have phantom 
orgasms. But some suffer pain. One man with severe pain in his 
phantom penis “was constantly aware of his pain and had often to 
check a pressing desire to reach out into interpersonal space and 
squeeze the apparition’s tip for relief.”7

Other kinds of phantom can feel just as real. Some people with 
phantom bladders keep complaining of a full bladder and even feel 
that they are urinating. Some with phantom rectums “may actually 
feel that they are passing gas or feces.”8

One of the commonest kinds of loss, and hence of phantom, is of 
fingers and toes. For example, in a case reported in the British Medi-
cal Journal, a sailor who accidentally cut off his right index finger 
was plagued by it for decades because the phantom finger seemed 
to be rigidly extended, just as it was when it was cut off. Whenever 
he moved his hand to his face, for example to scratch his nose or 
to eat, he was afraid the phantom finger would poke his eye out. 
Although he knew this was impossible, the feeling was irresistible.9

excePtions

Although the loss of body parts usually results in phantoms, there 
are a few exceptions. Some people who lost parts of their body 
when they were babies or toddlers have no phantoms. Nor do suf-
ferers from leprosy who lose fingers and toes as the disease pro- 



THE  REAL ITY  OF  PHANTOM L IMBS  

129

gresses. Unlike the loss of fingers and toes through accidents or 
amputations, the loss through leprosy is gradual, taking up to ten 
years or even more. The loss of the digit is preceded by the grad-
ual degeneration of the nerves and absence of all sensation in the 
affected parts. Leprosy is not painful, and degenerating parts of the 
body can be quite seriously injured and infected without the suf-
ferer paying much attention. As a result, these structures some-
times need to be amputated. But immediately after surgery on the  
stumps, or after the amputation of the hand or foot, something sur-
prising happens. Even if the leprous digits were lost twenty or thirty 
years earlier with no phantoms, vivid phantoms of the lost fingers or 
toes suddenly appear!10

One of the early theories of phantoms was that they were a kind 
of memory. It was therefore assumed that they would be absent 
from people born without a limb (aplasia), for example as a result 
of their mother having taken thalidomide, a now-banned tranquil-
lizer, during pregnancy. But although most people born without a 
limb do not seem to have phantoms, between 10 and 20 percent 
do.11 Some born without hands experience the presence of fin-
gers,  which  can  be bent. Others born with shortened arms feel 
their arms to be longer than they really are. For example, a man 
whose right forearm was almost completely missing, with his hand 
attached to his elbow, subjectively felt the defective arm to be as 
long as his normal one.12 Unlike most phantoms following ampu-
tation, the phantoms of congenitally absent limbs are hardly ever 
painful.13

PhAntoms oF intAct orgAns

Phantoms can arise when sensation in the limb is lost rather than 
the  limb itself. In some motorcycle accidents, for example, the 
rider is thrown on to the road in such a way that the shoulder is 
wrenched forwards, ripping the arm nerves from the spinal cord (a 
condition known as brachial plexus avulsion). A phantom arm ap- 
pears. This usually occupies the now-useless true arm and is coor- 
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dinated with it. But when the victim’s eyes are closed, the   
phantom can separate from the flesh-and-blood arm and take on an 
independent existence. And although the material arm is no lon-
ger capable of responding to stimulation, the phantom arm is of-
ten  extremely painful. Sometimes the true arm is amputated in an 
 attempt to relieve the pain. Unfortunately for the sufferer, the phan-
tom arm and pain usually remain.14

Phantoms are also experienced by paraplegics, who have a bro-
ken spinal cord. Sufferers are partially paralysed, with no feeling or 
control of the body below the break. Nevertheless, they often ex-
perience phantom legs and other organs, including phantom geni-
tals.

Usually the phantoms of paraplegics move in coordination 
with their bodies, especially when their eyes are open, but some  
paraplegics complain that they cannot keep their phantoms still. 
For example, their phantom legs may keep on making continu-
ous cycling movements, even when they are lying immobile on  
a bed.15

Just as phantoms can appear when nerves are severed, so they 
can when nerves are anaesthetized. This phenomenon often occurs 
in the context of orthopedic surgery. Many patients given a local 
anaesthetic in the spinal cord experience phantom legs, the propor-
tion depending on the location of the anaesthetic. In one study, 10 
percent of those with epidural anaesthesia had phantoms, while 55 
percent had them with subarachnoid anaesthesia.16 The phantom 
legs are usually partly flexed, and thus when patients are lying on 
their backs they rise up in the air above the actual legs.

Likewise, after anaesthesia of the nerves running to the arms in 
the brachial plexus, phantom arms appear. They do so even more 
frequently than phantom legs, with around 90 percent of patients 
experiencing them.17 In one experimental study, patients about to 
have surgery on their arm or hand were asked to provide a running 
commentary about their anaesthetized arm, and also to track its 
position with the other arm. Within 20-40 minutes of the injection, 
the phantom had appeared:
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With the eyes closed, the subject reported that the anesthe-
tized arm felt normal in terms of its position in space; using  
his tracking arm, he generally showed it to be at the side of  
the  body and bent at the elbow, or above the abdomen or  
lower chest. The real arm at this time lay flat beside the body.  
Sometimes the experimenter moved the anesthetized arm  
slowly until the lower arm and hand were beside the head.  
When the subject opened his eyes, he was astonished to find  
the discrepancy between the real anesthetized arm and the  
perceived arm. The reality of the phantom arm to the sub-
jects  was  unequivocal. .  .  . Some of them failed to recog-
nize their real arm when it was raised above their head, and  
stared in disbelief at it and the place where they perceived it  
to be.18

When the subjects looked at the anaesthetized limb and realized the 
discrepancy, in most cases the phantom rapidly moved into the real 
limb, fusing with it. But the phantom limb soon moved up into its 
previous position when they closed their eyes again. However, in a 
few heavily anaesthetized subjects fusion did not occur even when 
their eyes were open: “the phantom retained its ghostly station in 
spite of repeated instructions to look at the real arm and concen-
trate on it.”19

Most anaesthetized patients with phantom arms found that they 
could move them voluntarily, particularly flexing and extending 
the hands and moving the phantom fingers. As the anaesthetic wore 
off, the phantoms disappeared as sensation and active movement 
returned to the limb.20

Phantom arms can also be produced experimentally by putting 
a pressure-cuff, of the type used by doctors in measuring blood 
pressure, around the upper arm. If the inflated pressure-cuff is left 
on long enough, the arm becomes insensate. And if subjects cannot 
see their arm, within 30–40 minutes most experience it in a differ-
ent position from the real arm. The phantom disappears when the 
pressure-cuff is removed and sensation returns.21
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the AnimAtion oF ArtiFiciAl limBs

Just as phantoms that arise when nerves are severed or anaesthe-
tized can separate from a flesh-and-blood limb and then fuse with 
it again, so phantoms can fuse with artificial limbs. In fact they play 
a very important part in people’s adaptation to mechanical devices 
replacing lost parts (called “prostheses” in medical terminology).  
As one researcher expressed it: “The phantom functions in the  
control and appreciation of the movements of the artificial limb. At  
first unrelated, the two come together, arrive at a spatial coinci-
dence, and the lifeless appendage is animated by the living phan-
tom.”22 As another put it tersely: “the phantom usually fits the  
prosthesis as a hand fits a glove.”23

In amputees who do not wear artificial limbs, there is a tendency 
for the phantom to shorten. But the use of prostheses counteracts 
this shortening, and can even lead a shrunken phantom to grow 
again. The following example is from Weir Mitchell, the American 
Civil War surgeon who first introduced the term “phantom” into 
the medical literature:

In about one-third of the leg cases, and in one-half of the 
arm amputations, the patient asserts that the foot or hand, as 
the case may be, is felt to be nearer to the trunk than is the 
extremity of the other limb. . . . Sometimes it continues to 
approach the trunk until it touches the stump, or lies seem-
ingly in its interior—the shadow within the substance. .  .  .  
Now, we may conceive that if, for motor purposes, we sub-
stitute for the lost limb an artificial member which does not 
possess feeling, the sense of sight will soon refer, in our con-
sciousness, the hand or foot to its old position. Exactly this is 
described as occurring by two observant and acute persons 
who have lost legs. One of them, who sees in his business 
 capacity hundreds of the amputated every year, assures me 
that his experience is a common one. He lost his leg at the 
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that his experience is a common one. He lost his leg at the  
age of eleven, and remembers that the foot by degrees ap-
proached, and at last reached, the knee. When he began to 
wear an artificial leg it resumed, in time, its old position, and 
he is never, at present, aware of the leg as shortened, unless  
for some reason he talks and thinks of the stump and of the 
missing leg.24

People who wear artificial limbs usually take them off to go to 
bed, and then the phantom may become very painful. William War-
ner, an American veteran who lost his right leg above the knee in 
Italy in 1944, described it as follows:

I get it so bad at times I am unable to sleep. I have talked to a 
few doctors, but there isn’t much they can do. Sometimes at 
night I get up and put my limb on and walk around, it helps 
some. As soon as I take it off, it starts in again.

Oliver Sacks has described a similar case where the amputee ex-
plicitly thought of the phantom in two different ways: the good 
phantom that animated his prosthesis and allowed him to walk, and 
the bad phantom that hurt when the prosthesis was off at night. 
Sacks comments: “With this patient, with all patients, is not use all-
important, in dispelling a ‘bad’ (or passive, or pathological) phan-
tom, if it exists; and in keeping the ‘good’ phantom . . . alive, active, 
and well?”25

the Folklore oF PhAntoms

Amputations have been happening for thousands of years. Hand 
prints with finger amputations have been found in caves in France 
and Spain from as long as 36,000 years ago, and artificial arms have 
been found buried with mummies in Egypt.26 Organs have no 
doubt been lost as a result of accidents and fights from time imme-
morial. Amputations have also been carried out as a punishment, as 
in the ancient Hebrew code of retaliation, “eye for eye, tooth for  
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tooth, hand for hand, foot for foot,”27 and in the traditional Is-
lamic penalty for stealing, namely chopping off the right arm of the 
thief. Thus we can be fairly certain that phantoms and phantom pain 
are by no means new phenomena, and that they have been known 
and discussed for millennia. We might also expect that folklore about 
phantoms has been passed on from generation to generation.

The sensitivity of amputees to the weather is legendary, and  
here the folklore is continually reinforced by experience. “Invol-
untary movements of the absent toes or fingers are frequent, and 
in very many persons are unfailing precursors of an east wind.”28 It 
would be relatively easy to investigate empirically the accuracy of 
such weather forecasts, and also to find out whether they could be 
fully explained in terms of temperature, humidity, barometric pres-
sure, and other straightforward physical factors.

Other aspects of the folklore are harder to check, but no less 
fascinating. One which crops up recurrently recalls the tradition-
al magical belief that a separated part of the body still retains a 
connection with it by a kind of action at a distance, or nonlocal 
connection. I first encountered this way of thinking when I was   
living in Malaysia. One day when I was staying in a Malay vil-
lage, a kampong, I was cutting my fingernails, throwing the parings 
into a nearby bush. When my hosts saw this, they were horrified.  
They explained that an enemy might pick them up and use them 
to harm me by witchcraft. They were amazed that I did not know 
that bad things done to my nail clippings could cause bad things to 
happen to me.

I subsequently discovered that such beliefs are very widespread, 
and are one of the fundamental principles of sympathetic magic, 
expressed concisely by the anthropologist James Frazer as follows: 
“Things which have once been in contact with each other con-
tinue to act on each other at a distance after the physical contact 
has been severed.”29 One of the most intriguing features of quan-
tum theory is that the principle of nonlocality—as expressed in the 
Einstein—Podolsky—Rosen paradox and Bell’s Theorem—makes  
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much the same point about physical processes in the subatomic 
realm.

In relation to phantom limbs, the belief is that the fate of the 
severed limb continues to affect the person of whom it was once 
part. Stories I have received from readers of Veterans of Foreign Wars 
magazine show that this tradition is still alive and well. One man, 
William Craddock, described how he originally came to know 
of this belief from his father, who worked as a boiler keeper and  
maintenance man at a hospital in Jacksonville, Illinois:

In the 1940s I used to stop at the boiler house on my way 
home from school. One day my father had something 
wrapped in cloth on the workbench and he tried to hide it as 
I came in. I could see the cloth had blood on it, and when I 
asked my father what it was he said never mind. He later told 
me it was an amputated limb and that he had just wrapped it 
to make sure nothing was bent in an unnatural way. He told 
me he knew a man who was suffering great pain with an 
amputated arm and they finally dug it up and straightened his 
fingers. His pain left.

And here is another story, of a man who had a finger amputated and 
preserved in a jar:

The man was OK for several years. Then he went back to his 
doctor, who had amputated his finger, complaining of a feeling 
of extreme cold in the missing finger. The doctor wanted to 
know where the jar with the missing finger in it was. The man 
told him it was in his mother’s heated basement where it had 
always been. The doctor told the man to call his mother and 
check the jar. The mother didn’t want to but did and found a 
broken basement window a few inches from the jar. As soon as 
the finger was warmed up the pain left.

The American psychologist William James carried out a survey 
of nearly 200 amputees in the 1880s, and found that beliefs of this 
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kind were “very widespread.”30 More recently, some psychia-
trists have attempted to explain phantom pain in terms of “fan-
tasies” based on this belief. One case in the literature concerns a 
14-year-old boy who suffered severe burning pain in the phantom 
following amputation of a leg. His psychiatrists discovered that in 
the previous year one of his schoolteachers had discussed amputa-
tion in class, and had told a story of a man in whom stinging pain 
had developed in a phantom limb. The leg was disinterred to find 
the cause of the pain, and ants were discovered burrowing into 
the  amputated part. According to the story, the pain ceased when 
the ants were removed and the leg was carefully buried again. In 
the light of this story, the boy believed that the incineration of  
his amputated leg was the cause of the burning pain in the phan-
tom.31

Another psychiatric case concerned a young woman who had 
had both legs amputated at the age of sixteen, following a car 
 accident. She later suffered severe phantom pain, again of a burn-
ing  kind. Under hypnosis, she recalled that at the time of the  
operation she had told the surgeon that she did not want her sev-
ered legs incinerated, but rather buried: she wanted to have a fu-
neral for her legs. The surgeon ignored her request. The psychia-
trist treated her by suggesting, under hypnosis, that in spite of her 
legs being incinerated, they were still with her in a spiritual sense, 
though not in the physical sense. “She reported increased feelings 
of well-being and seemed to believe that, symbolically, her legs had 
been restored to her.” Her phantom pain disappeared completely.32 
This is one of the few cases of a complete cure that I have come 
across in the medical literature.

Similar beliefs are also widespread in present-day Russia, and 
probably in many other parts of the world. Of course, sceptics 
take  it for granted that such beliefs are mere superstitions. But 
how can they be so sure? No one has ever done the appropriate 
experiments. Although it is not my principal purpose to explore 
the influence of severed parts on phantom pain, it is worth not-
ing in passing that this question is in fact susceptible to empirical 
investigation.
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Such experiments would not be hard to perform, given the co-
operation of the staff and patients at a hospital where the severed 
limbs are routinely burned without consulting the patients. For the 
purposes of this experiment, the severed limbs would be divided 
at random into three groups. One lot of limbs would be burned as 
usual; the second would be buried straight; the third buried bent. 
This would be done following a “double-blind” procedure so that 
neither patients nor doctors knew the fate of the severed limbs. At 
various times thereafter, the patients would be questioned about 
their pain, if any. If there were no significant differences between 
groups, the sceptical hypothesis would be vindicated. But if there 
were differences such that those with burnt limbs had more burn-
ing pain, and those with limbs buried bent suffered more pain than 
those with limbs buried straight, then traditional folklore would re-
ceive experimental support. And medical practice could be altered 
accordingly, at least to the extent of offering patients some say in 
the way their severed limbs are disposed of.

PhAntom limBs And out-oF-the-Body  

exPeriences

How are phantom limbs related to out-of-the-body experienc-
es? In out-of-the-body experiences, people find themselves “out-
side” their bodies, implicitly or explicitly within a kind of phantom 
body.33 Here, for example, is an account by a man who saw himself 
having an operation following a serious accident. He had become 
unconscious when given an anaesthetic. But total unconsciousness 
did not last long:

I saw myself—my physical self—lying there. I saw a sharply 
outlined view of the operating table. I myself, freely hover-
ing and looking downward from above, saw my physical body, 
lying on the operating table. I could see the wound of the 
operation on the right side of my body, see the doctor with 
an instrument in his hand, which I cannot more closely de-
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scribe. All this I observed very clearly. I tried to hinder it all. It 
was so real. I can still hear the words I kept calling out: “Stop 
it—what are you doing there?”34

Some people can even “come out” of their physical bodies and 
move around at will. When the experience ends, they “re-enter” 
the physical body, and the phantom body fuses with it. One expe-
rienced out-of-the-body traveler is Robert Munroe,35 who even 
gives practical courses on the subject at his center in Virginia, in 
the United States, training people how to travel out of their bodies. 
Here is his own description:

An out-of-body experience is a condition where you find 
yourself outside the physical body, fully conscious and able 
to perceive and act as if you were functioning physically with 
several exceptions. You can move through space (and time?) 
slowly or apparently somewhere beyond the speed of ’ light. 
You can observe, participate in events, make willful decisions 
based upon what you perceive and do. You can move through 
physical matter such as walls, steel plates, concrete, earth, 
oceans, air, even atomic radiation without effort or effect. You 
can go into an adjoining room without bothering to open 
the door. You can visit a friend three thousand miles away. You 
can explore the moon, the solar system or the galaxy if these 
interest you.36

Out-of-the-body experiences are frequent in people who have 
nearly died, and are the starting point for so-called near-death 
experiences. This is how it felt to a 17-year-old boy who nearly 
drowned while swimming in a lake with some friends:

I kept bobbling up and down, and all of a sudden, it felt as 
though I were away from my body, away from everybody, in 
space by myself. Although I was stable, staying at the same 
level, I saw my body in the water about three or four feet  
away, bobbling up and down. I viewed my body from the  
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back and slightly from the right side. I still felt as though I 
had an entire body form, even when I was outside my body. 
I had an airy feeling that’s almost indescribable. I felt like a 
feather.37

Such experiences have been known in most, if not all, tradition-
al cultures. Even in modern industrial societies, they are far from 
 uncommon. Surveys have repeatedly shown that between 10 and 
20 percent of the population remember having at least one out-of- 
the-body experience.38

All of us have similar experiences in our dreams, when we seem 
to travel far and wide even though our physical body is asleep in 
bed. In our dreams we have a second body, the dream body. We 
may not be aware of it all the time, just as we may not always be 
aware of our physical body, but it is implicit. In our dreams we  
have a location, a point of view, a center; we can move, see, hear, 
talk. Sometimes we become particularly aware of the dream body, 
as in flying or erotic dreams.

Some people have dreams in which they know that they are 
dreaming, known as “lucid dreams.” They still have a dream body, 
but now they can will where they go, and to some extent control 
their experience. Such dreams are very like out-of-the-body expe-
riences, the main difference being that one is entered from the 
dreaming state, and the other from the waking.39

In esoteric literature, traveling in lucid dreams or in out-of-
the-body experiences is known as “astral travel,” and the body 
in which this happens is called the “astral body” or “subtle body.” 
For many people this terminology is obscure and off-putting, and 
in the following discussion I shall simply refer to the “non-mate-
rial” body.

The similarities between the non-material body and phan-
tom limbs are striking. First, the phantom limb seems subjec-
tively real, and so does the non-material body, even though it 
is known to be outside the flesh-and-blood body. Second, the 
non-material body can separate from the normal body and then 
re-enter it, just as in paraplegics and in patients with anaesthe- 
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tized nerves the phantom limb can separate from the normal limb 
and then re-enter it. And third, there are intermediate cases, espe-
cially when an injury to the spine has just happened: “Immediately 
after an accident, the phantom may be dissociated from the real 
body. For instance a person may feel as if the legs are raised over the 
chest or head even when he or she can see that they are stretched 
out on the road.”40

The neurologist Ronald Melzack has concluded after many years 
of studying phantoms that: “It is evident that our experience of the 
body can occur without a body at all. We don’t need a body to feel 
a body.”41 This is a matter of immediate experience for those who 
find themselves out of their bodies.

theories oF PhAntoms

What does all this mean? The answer depends very much on one’s 
world view. For some people, the non-material body is an aspect 
of the psyche or soul. It normally animates the physical body but 
is capable of separating from it. Phantom limbs are aspects of the 
soul or psyche. They have a psychic rather than a material reality. 
This is probably the most widespread traditional view. Lord Nelson, 
the famous British admiral, lost an arm in a sea battle in 1797. He 
was fond of saying that, to him, his phantom arm was proof of the 
existence of the soul.

This interpretation of phantoms is still espoused by many psy-
chics, some of whom claim to see the “auras” of missing limbs.42 

In esoteric circles, phantom limbs are regarded as aspects of the 
“subtle” or “astral” or “etheric” body.

By contrast, from the point of view of the contracted mind, 
phantoms and the non-material body are illusions generated within 
the nervous system. The phantoms are not where they seem to be: 
they are in the brain. For a committed materialist or mechanist, 
the brain theory is not so much a hypothesis as an article of faith: 
it must be true. Institutional medicine is still under the sway of the 
mechanistic theory, and hence the official view, taught to ampu-
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tees by doctors and in hospitals, is that the phantom phenomenon 
is located inside the brain.

However, the exact location of phantoms has proved  remark-
ably elusive. At first, the predominant hypothesis was that phantom 
limbs and phantom pain were caused by the generation of impulses 
by nerves in the remaining stump, particularly in nodules of nerves 
that grow at the cut ends, called neuromas. These impulses, flowing 
up through the spinal cord to the cerebral cortex, were supposed 
to generate sensations in the sensorimotor regions which were “re-
ferred” to the missing limb. This theory has repeatedly been tested, 
in attempts to relieve phantom pain, by surgically cutting the nerves 
from neuromas, either just above the neuroma or at the roots, next 
to the spinal cord. Although there is sometimes temporary relief, 
the phantoms persist and the pain usually returns. Moreover, the 
stump hypothesis cannot explain why some people born without 
limbs also experience phantoms in the absence of any injury to the 
nerves.

The next hypothesis moved the seat of the phantoms from the 
neuroma to the spinal cord, suggesting that the phantoms arose 
from spontaneous, excessive activity of nerves within the spinal 
cord that had lost their normal input from the body. Various ner-
vous pathways within the spinal cord were cut in attempts to stop 
these effects, but the phantoms persisted and so did the pain. This 
hypothesis is also refuted by the experience of paraplegics whose 
spinal cord has been broken high up, for example in the neck. Some 
feel severe pain in the legs and groin, yet the spinal nerve cells that 
send impulses from those areas to the brain originate well below 
the level of the break, which means that any nerve impulses arising 
within them would not traverse the break.43

The hypothetical source of the phantoms has had to be shifted 
yet further back, into the brain. Areas of the thalamus and cerebral 
cortex that receive nerve impulses from the affected limb have been 
removed, but this ultimate surgical attempt to stop the pain has also 
failed. Even when the appropriate areas of the sensorimotor cortex 
are removed, the pain generally returns, and the phantom is still 
present!44
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Current versions of the brain theory push the supposed seat of 
the phantoms even further back, deeper into the cerebral tissues. 
One hypothesis proposes that the phantom depends on the way 
that new nerve connections are built up in the brain, “remapping”  
the areas which would previously have received nerve impulses 
from the amputated organ.45 But the sprouting of new nerve con-
nections would take weeks or months, and phantoms can appear 
immediately, as, for example, when the nerves serving a limb are 
anaesthetized. To avoid the need to invoke the sprouting of new 
nerves, another hypothesis proposes a rapid “unmasking of latent 
circuits” within extensive regions of the brain.46 Yet another pro-
poses that the body image is generated by a complex network 
of nerves in different parts of the brain, called a neuromatrix. 
The neuromatrix “generates patterns, processes information that 
flows through it, and ultimately produces the pattern that is felt 
as the whole body.”47 This neuromatrix is largely “hardwired.” Al- 
though modified by experience, it is supposed to be innate, be-
cause  people born without limbs can have phantoms of absent 
structures. It involves so much of the brain that to destroy the  
neuromatrix “would mean destruction of almost the whole  
brain.”48

At this stage, the brain theory of phantoms becomes practically 
irrefutable. If the removal of any particular region of the brain fails 
to abolish the phantom, then it must be generated by other parts of 
the brain. “Parallel” or “back-up” or “latent” systems can be postu-
lated indefinitely, rather as in pre-Copernican astronomy, epicycles 
could always be added to the supposed orbits of the planets to ac-
count for any awkward phenomena. Irrefutability is a virtue for 
committed believers, but a scientific vice.

In thinking about phantoms, medical researchers have been 
driven again and again to postulate concepts such as the “postural 
schema,” “body schema,” or “body image.” The terms were intro-
duced around the beginning of the century as a theoretical basis 
for explaining clinical observations, but their usage has remained 
extremely vague. In a critical review of the doctrine of the body 
schema, two eminent German neurologists have concluded:
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There does not exist a well-defined and unitary theory of the 
body schema. On the contrary, various authors have devel-
oped quite different ideas resting upon quite different prem-
ises, intended to serve as explanation for different clinical 
 phenomena. Moreover, the few really original contributions 
in this field have been subject to frequent misunderstandings 
and distortions. .  .  . Once this theory had been established, 
a great variety of disturbances were termed “disturbances of 
the body schema.” These were then used to prove the valid-
ity of the theoretical concept. This is a classical case of petitio  
principii, in that one hypothesis served to explain another hy-
pothesis and vice versa. Experimental investigations to test 
the theoretical hypotheses and their general validity without 
prejudice have been done very rarely.49

Freudians have their own particular interpretations of the body 
schema. This exists in “sensory-cerebral space-time” and involves 
“mental projection of the ego.”50 Phantoms are produced by the 
unconscious as a result of “a narcissistic desire to maintain the body’s 
integrity in the face of a realistic loss or a rejection of symbolic cas-
tration of a body organ.”51 Such theories add to the terminology, 
but tell us next to nothing about the nature of the body image or 
the unconscious mind.

PhAntoms And Fields

All the conventional scientific theories are framed within the 
paradigm of the contracted mind: body schemas, images, and phan-
toms must be in the brain, irrespective of the most immediate 
experi ence. However, if the mind is extended within and beyond 
the body, there is no need to confine the body image to the brain 
or even to the nervous tissue. In particular, the phantom limb may 
not be confined to the brain but exist just where it seems to exist: 
projecting beyond the stump.

The extended mind resembles the traditional idea of the soul 
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pervading and animating the body. But I think it is most helpful 
today to interpret this concept in terms of fields. The body is itself 
organized and pervaded by fields. As well as electromagnetic, gravi-
tational, and quantum matter fields, morphogenetic fields shape its 
development and maintain its form. Behavioral, mental, and social 
fields underlie behavior and mental life. According to the hypoth-
esis of formative causation, morphogenetic, behavioral, mental, and 
social fields are different kinds of morphic field, containing an in-
herent memory both from an individual’s own past, and a collective 
memory from countless other people who have gone before.

Although I prefer to think of the fields of phantoms as morphic 
fields, the hypothesis I propose testing here is more general. I am 
not at present concerned with the specific feature of morphic fields, 
namely their habitual nature, shaped by morphic resonance. I am 
exploring the more general idea of fields as organizing patterns in 
space and time. I propose that these fields are located just where 
the phantoms seem to be. These fields can extend beyond the flesh-
and-blood body, projecting beyond the stump.
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A Simple Experiment  

on the Effects of  

Phantom Touch

The experiment I propose is analogous to that on the sense 
of being stared at, outlined in the previous chapter. Just as a 
person may be affected by being looked at, so a person may 
be affected by being “touched” by a phantom limb. What-
ever the nature of the field that underlies the phantom, the 
person “touched” is organized by similar fields, and the fields 
of the amputee and the subject may interact.

The simplest form of this experiment is to follow the 
same general procedure as in the tests for the sense of being 
stared at. The subject sits behind a person with the phantom 
arm, and, in a random sequence, the person with the phan-
tom either does nothing (control) or taps the subject on the 
shoulder with the phantom hand. The beginning of each 
trial is indicated by a click, buzz, or other mechanical signal. 
The subject then says whether he or she has felt the phan-
tom touch or not. The result is recorded and the subject is 
told if the answer is right. This feedback should enable sub-
jects to learn the unfamiliar feeling of a phantom touch—if 
it is possible to learn.

Of course, in the case of subjects with phantom legs rather 
than arms, the subject will be trying to detect a phantom 
touch from the foot, a phantom kick.
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results oF A PreliminAry exPeriment

One of the amputees who wrote to me following my article in 
the Bulletin of the Institute of Noetic Sciences was Casimir Bernard of 
Hurley, New York. He lost his right leg below the knee on active 
service in Norway, as a member of the Allied Expeditionary Force 
in 1940. He had since worked as an expert in electronics manufac-
turing at IBM. He was already interested in psychical research, and 
was keen to try some experiments to find out if he could indeed 
touch someone with his phantom leg. He thought the experiment 
would best be conducted with a “sensitive” subject.

He discussed the matter with Dr. Alexander Imich of New York 
City, a retired chemist, who approached Ingo Swann, also living in 
New York City, who had taken part in a long series of apparently 
successful parapsychology experiments at the Stanford Research 
Institute in California. The three men worked together in design-
ing and executing a series of tests, usually with Swann as the subject 
and Imich as the experimenter, but also with Imich as the subject 
and Swann as the experimenter. In these tests the subject attempted 
to feel Bernard’s phantom leg. The experiments were carried out 
over several different days in March and April 1992.

The project has been written up by Swann as “An informal re-
port of a preliminary experiment to sense a ‘phantom limb.’” I am 
grateful to Ingo Swann, Alexander Imich, and Casimir Bernard for 
their permission to quote this report. Here is Swann’s description 
of the procedure.

Mr. Casimir Bernard sat in a position in which he could 
raise or lower the phantom limb. The subject (Swann), with a 
hood covering his head to his shoulders, sat in a chair just in 
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front of Mr. Bernard, in a position in which he could pass his 
right hand downward and back and forth through the limb 
if it was extended upward. The subject was then asked to call 
if his hand contacted the phantom limb. Dr. Imich silently 
signaled with a finger to Mr. Bernard either to raise or lower 
the limb. A bell was used to signal the subject to attempt each 
trial.

 
Rather than using a random number generator to determine 
whether in any given trial the phantom was to be raised or low-
ered,  the experimenter made up a random-type sequence as he 
went along. The subject then called whether or not the limb was 
there. His calls were scored as correct or incorrect, and he could 
also pass, or in other words decline to answer. (Swann passed on 
17 out of 175 trials, and Imich on 11 out of 96.) If he was correct, 
he was told. Thus there was the possibility of the subject learning 
to recognize the presence of the phantom as the experiment went 
along.

These are the gross average results, as given by Swann:

Swann: of 158 attempted calls, 89 were called correctly, when 
79 would have been expected by chance.
Imich: of 84 attempted calls, 46 were called correctly, when 42 
would have been expected by chance.

Swann also looked at the learning effect, which has often been 
found in psychic experiments at the Stanford Research Institute. 
Not surprisingly, psychic skills generally improve with learning, just 
as ordinary skills do. In his own words:

During my long tenure as an experimental designer at Stan-
ford Research Institute, many characteristics signifying 
learn ing were studied and identified so that they could be   
reinforced. It was found that psychic learning progresses 
through subtle but predictable episodes, which appear to  
build on each other if they are reinforced with proper mea-
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sures. Some of these indicators of learning are well-understood 
in general learning studies, but some are peculiar to psychic 
learning.

Swann plotted the cumulative number of correct calls on a graph, 
which also shows the line that would be expected on the basis of 
pure chance, with half the calls correct and half incorrect (Figure 
11). With Swann as subject, a learning effect began to show up 
around trial 133. In the 25 trials from trial 133 until the end of the 
experiment, Swann was correct 22 times, against a chance expecta-
tion of 12.5. (I have examined the complete set of data statistically, 
taking the proportion of correct calls in successive groups of ten 
trials and analyzing the trend by means of linear regression. The 
tendency for Swann to be correct more often toward the end of the 
trial than toward the beginning, in other words the learning effect, 
is statistically significant with a probability of p = 0.03.)

With Imich as subject, the performance also improved with ex-
perience, with a learning effect occurring around trial 68. In the 17 
trials from this point to the end of the experiment he was correct 
11 times, against a chance expectation of 8.5.

As Swann points out: “If averaging of all trials is to be used to 
judge the success of this experiment, then it is not a notable suc-
cess.” But when the learning phenomenon is considered, espe-
cially with Swann himself as subject, the pattern of results “show 
that something was being learned and that this learning progres-
sively enhanced the ability to determine whether the hands of the 
subject were interacting with the phantom limb.” When the learn-
ing effect began to show up, Swann discovered that touching the 
phantom was unpleasant. He had no prior expectation whether 
it would be agreeable or not, but after this discovery, he found it  
easier  to feel when the phantom was there, and his scores im- 
proved. 

Of course sceptics will rightly want to know if the learning effect 
might have a more straightforward explanation. Could it simply be 
because the subject learned to use sound or other sensory cues? As 
Swann himself commented:
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Visibility was completely prevented by the hood, but no feasi-
ble way was established to prevent hearing. On occasion Ber-
nard’s chair creaked, and the subject passed the call on each 
of these, for it was suggestive of the upward movement of 
the limb. Imich’s room was overheated, and so the windows 
were open, allowing New York’s street noises to be heard, and 
which masked room noise. But it would seem that the experi-
ment was reasonably secure with regard to sensory cueing, for 
if not it would have been far easier to achieve a positive result 
earlier in the course of the trials.

But the possibility of subtle sensory cues could not be entirely 
excluded, nor could the possibility that the way the experimenter 

F I G U R E  X I

The cumulative number of times that Swann correctly 
identified whether Bernard’s phantom leg was present  

or absent. Until around trial 133, he did no better than chance.  
But after this point, indicated by an arrow, when he said he  

had learned what the phantom felt like, his performance  
improved. The line indicates the proportion of correct guesses  

that would be expected on the basis of chance.
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made up the sequence of trials, rather than using an independent 
method of randomization, introduced some subtle bias into the re-
sults.

Swann, Imich, and Bernard circulated this preliminary report to 
a number of researchers in parapsychology and medicine for their 
comments. The general consensus was that the experiment was in-
teresting and the results encouraging, but that future experiments 
would need to use an independent method of randomization, elim-
inate possible sensory cues such as sound, and in some way control 
against the possibility that the effect was telepathic, involving the 
picking up of the amputee’s intention to move the limb, or even the 
signal from the experimenter, rather than being due to the phantom 
itself. In addition, some researchers pointed out that there was no 
need for an experimenter at all. The amputee could be supplied 
with the random sequence directly, for example by means of a set 
of randomized cue-cards prepared in advance, and could also record 
the results.

I agree with these comments. My own suggestion for reducing 
the possibility of subtle cues is to do the experiment through a wall 
between two rooms, the more soundproof the better. If the phan-
tom can still be detected when it is pushed through the wall, most 
kinds of sensory cues could be eliminated.

The sceptic within or without would then think of more argu-
ments. Rather than a ghostly hand or foot emerging from the wall 
and actually being felt by the subject, there might still be some 
commonsense physical explanation. One obvious possibility: some 
sound signals might be getting through the wall. This could be 
tested most simply by asking subjects to wear earplugs. If sound is 
responsible, then the earplugs should reduce, if not abolish, the sub-
ject’s apparent ability to feel the phantom. Another possibility: mes-
sages might be passed through some kind of mechanical vibration 
sensed with the whole body rather than with the ears. This could 
be tested by seating the subjects on layers of foam padding or some 
other vibration-damping material. And so on. Reasonable scepti-
cal objections could be tested one by one, as long as the subjects 
retained enough interest and enthusiasm.
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In order to test the possibility that subjects might pick up tele-
pathically what the amputee is thinking about, rather than de-
tecting the phantom itself, another experimental treatment could 
be included, so that the tests are done in three ways rather than  
two:

1. Control: phantom in rest position, as before. The amputee thinks 
of something else.

2. With the phantom extended, as before.
3. With the amputee thinking about moving the phantom, but not 

actually doing so. In addition the amputee could will the subject 
to feel the phantom.

Such experiments should reveal if there is indeed an effect of 
 phantom touch over and above any possible effects of thinking or 
willing.

In my original suggestion for this experiment, I proposed that 
the subject be passive, trying to respond to a phantom touch from 
the amputee. However, the method used in the Bernard-Imich- 
Swann experiment involved active feeling for the phantom, and this 
might in general be a better method. Active feeling would be espe-
cially appropriate if the subjects were practitioners of “therapeutic 
touch” or other forms of subtle healing, who might be unusually 
sensitive to phantoms. Therapeutic touch is currently practiced by 
thousands of nurses and taught in many basic nursing programs in 
the United States. In response to my appeal for information, Dr. 
Barbara Joyce, head of the graduate nursing program at New Ro-
chelle College, New York, has written to me about her experience 
with two women who had had their legs amputated. She tried to 
reduce pain and discomfort in their phantom legs.

In both instances patients reported that Therapeutic Touch 
used in the field of the missing limb reduces sensations of 
 itching and pain. Although more clearly with one patient, 
but to some degree with the second, I was able to “feel” the 
 phantom or missing limb and my estimation of its location in 
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space corresponded with the patient’s “sensation” of its loca-
tion.

Perhaps not only experienced touch therapists, but people in gen-
eral would do better if they were actively feeling for the phantom 
rather than passively waiting to be touched by it. So I suggest 
 adopting an experimental design in which the subject feels for 
the phantom in a particular region of space and reports whether 
it is there or not. In preliminary tests, in which the subject tries 
to learn how to do this, the tests could be done in the same room, 
as in the Bernard-Imich-Swann experiment. But then, when the 
task is more familiar, the tests could be done through a wall, mark-
ing on  the wall the place through which the phantom is to be 
pushed. In some trials, the phantom will be there; in others it will 
not; and in others the amputee will merely imagine it is there. The 
se quence of these trials will be determined by a standard random-
izing  procedure. The subject will then signal whether he or she 
feels  the phantom or not, and will be informed when the call is 
correct.
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Some Further  

Experiments 

1. If the phantom can indeed be felt after penetrating a 
barrier, then the effects of various kinds of barriers could be 
tested. Can the phantom pass through metal sheets? Can it 
pass through magnetized material? Can it pass through wires 
carrying electric currents? And so on.

2. If phantoms can be felt by other people, can the con-
verse happen? Can an amputee feel when a person is “touch-
ing” or passing a hand through the phantom limb? Such an 
experiment could be subjected to controls similar to those 
already described.

3. Can the phantom be detected by various animals? In 
preliminary, informal tests, amputees could try touching 
their pets with their phantom limb. For example, if a sleep-
ing cat or dog or horse is touched by a phantom hand, does 
it stir?

In this connection, I have heard from Mr. George Barcus 
of Toccoa, Georgia, that his constant companion, a little dog, 
“will not enter the area of my missing leg. She refuses to lay 
in the space vacated by the leg.”

It might also be worth doing experiments with small ani-
mals that are particularly sensitive to human presence, react-
ing with alarm if a person comes close. Mice are one ex-
ample, cockroaches another. If a phantom hand reaches into 
a cage of such animals through a barrier, do they show any 
kind of alarm reaction? Video recordings would be useful for 
a detailed analysis of any changes in their behavior.

4. Can the phantom be detected by physical means? For  
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example, does it affect the performance of sensitive pieces of 
physical apparatus? The simplest way to do initial tests would 
be to push the phantom into radios, televisions, computers, 
or other readily available machinery. Are there any observ-
able effects? More sensitive tests could be done by putting 
the phantom in or near electrical and magnetic measuring 
instruments, or Geiger counters, mass spectrometers, nuclear 
magnetic resonance machines, bubble chambers used for 
detecting subatomic particles, etc. If the phantom interacts 
with the instrument, there should be different readings in 
the presence and absence of the phantom. And if such dif-
ferences are found, the way will be open for increasingly 
sophisticated research on the phantom’s physical properties.

5. Can the phantom be detected by Kirlian photography? 
This photographic technique employs high-voltage alter-
nating current and depends on the recording of electrical 
discharges on film.52 It is popular in New Age circles for 
“photographing the aura,” and in many New Age festivals 
and psychic fairs you can have the “aura” of your hand 
 photographed; the fee usually includes an interpretation of 
your emotional state. One of the most popular images in 
books and articles about Kirlian photography is the so-called 
phantom leaf. After a part of a leaf has been cut off, a phan-
tom of the missing part still appears in the Kirlian image 
(Figure 12). This is a remarkable result, and would suggest 
that it might also be possible to photograph phantom limbs, 
fingers, etc.

There may be serious problems, though. The phantom 
leaf effect can arise by means of a simple error. If the opera-
tor first puts the leaf on the film and then cuts part of it off, 
this leaves a damp impression of the missing part. The image 
on the photograph simply arises from this dampness on the 
film.53 Even pieces of damp blotting paper have an “aura” in 
a Kirlian photograph, and if the blotting paper is put down 
on the film first and then parts cut off, images of phantom 
blotting paper appear in photographs.
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Although some “phantom leaf ’ images have been pro-
duced in this way, images of phantoms can still appear when 
the leaf is cut before being put down on the film. But not 
always. The effect is elusive, and while some practitioners can 
fairly frequently obtain phantom images, others do so rarely 
or not at all.54 Several attempts have already been made to 
detect phantom limbs and fingers by this method, but so far 
without success.55 So although the prospects for this line of 
research are not too hopeful, it might be worth a few more 
tries.

6. Can the phantom affect the germination of seeds or the 
growth of microorganisms? Phantom limbs could be pushed 
through trays of germinating seeds, or petri dishes containing 
bacterial cultures. Do the phantom-touched samples grow 

F I G U R E  X I I

A “phantom leaf.” The upper part of the leaf was cut  
off along the line indicated by arrows, and then an  

image of the leaf was made by Kirlian photography. A  
ghostly image of the missing part appears to be present.

(From a Kirlian photograph by Thelma Moss.)
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significantly differently from untreated controls? Do bacte-
rial cultures mutate more or less than controls untouched by 
the phantom? If so, do more frequent or longer exposures 
to the phantom have more effect than a single brief touch? 
And so on.
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the relAtionshiP oF mind And Body

The question underlying these experiments is what is the rela-
tionship of mind and body? Are our minds extended throughout 
our bodies or are they confined to the brain? Clearly, they seem 
to pervade our bodies. For example, if I feel pain in my big toe, I 
 experience it in my toe, not in my brain. Likewise my general body 
awareness is experienced as being in my entire body, not merely 
inside my head. Nevertheless, the conventional view is that these 
subjective sensations arise within the brain, and are an aspect or 
epiphenomenon of brain processes.

Under normal circumstances there is not much that can be done 
to separate the experience of a limb from the physical limb itself. 
But this separation happens after amputations, or after the severing 
of nerves, or after some kinds of anaesthesia. The phantom limb can 
now be dissociated from the physical limb. Everyone agrees that this 
phantom limb has a subjective reality. But what underlies this? Does 
the experience of it arise only within the brain? Or is it associated 
with extended fields which pervade the body, and which continue 
to exist even when a structure is removed, just as the fields around 
magnets continue to exist even when the iron filings that reveal 
their presence are taken away?

The tests proposed in this chapter are designed to investigate 
whether or not the “subjective” phantom limb can have “objective” 
effects. If it can, phantoms will have to be regarded as more than 
mere processes in the brain, but as associated with fields located 
where the phantom seems to be.

The nature of these fields would be the next question. Are they 
extensions of known kinds of physical field, such as electromag-
netic or quantum matter fields? Are they mental fields? Are they  
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morphic fields, with an inherent memory? Are they all of these 
things together?

But obviously the principal question raised in this chapter needs 
to be answered first. Can phantoms have detectable effects? No one 
yet knows.
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CONCLUSIONS  

TO PART TWO

If people really can tell when they are being stared at and if phan-
tom limbs can have detectable effects, then the paradigm of the 
contracted mind would have to be abandoned. The mind would 
reach out through the senses, projecting far beyond the surface of 
the body. It would pervade the body, in some sense animating it. 
The mind would no longer be shut up inside the brain. It would 
be liberated from its narrow confinement. The spell of Descartes 
would be broken.

The relation of mind, body, and environment would be seen in 
a new light. Vast new areas of medical, psychological, and philo-
sophical research would open up. Parapsychology would find itself 
in a favorable scientific environment, rather than the usual hostile 
atmosphere. A great deal of folklore would need to be re-evaluated. 
A new understanding of the psyche would start to dawn. And the 
familiar separations between spirit and matter, mind and body, and 
subject and object would begin to break down.

On the other hand, the proposed experiments may fail. They  
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may not reveal the existence of any kinds of connection or commu-
nication at present unknown to physics. The sceptics may be vindi-
cated. And so sceptics who believe in the importance of empirical 
inquiry should welcome these attempts to put their assumptions to 
the test.



P A R T  T H R E E

SCIENTIFIC 
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I N T R O D U C T I O N  T O  P A R T  T H R E E

ILLUSIONS OF  

OBJECTIVITY

PArAdigms And Prejudices

Many non-scientists are awed by the power and seeming certainty 
of scientific knowledge. So are most students of science. Textbooks 
are full of apparently hard facts and quantitative data. Science seems 
supremely objective. Moreover, a belief in the objectivity of science 
is a matter of faith for many modern people. It is fundamental to 
the worldview of materialists, rationalists, secular humanists, and all 
others who uphold the superiority of science over religion, tradi-
tional wisdom, and the arts.

This image of science is rarely discussed explicitly by scien-
tists themselves. It tends to be absorbed implicitly and taken for 
 granted Few scientists show much interest in the philosophy, his-
tory,  or sociology of science, and there is little room for these 
 subjects in the crowded curriculum of science courses. Most sim-
ply assume that by means of “the scientific method,” theories can 
be  tested objectively by experiment in a way that is uncontami-
nated by the scientists’ own hopes, ideas, and beliefs. Scientists like 
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to think of themselves as engaged in a bold and fearless search for 
truth.

Such a view now excites much cynicism. But I think it is im-
portant to recognize the nobility of this ideal. Insofar as the scien-
tific endeavor is illuminated by this heroic spirit, there is much to 
commend it. Nevertheless, in reality most scientists are now the 
servants of military and commercial interests.1 Almost all are pursu-
ing careers within institutions and professional organizations. The 
fear of career setbacks, rejection of papers by learned journals, loss 
of funding, and the ultimate sanction of dismissal are powerful dis-
incentives to venture too far from current orthodoxy, at least in 
public. Many do not feel secure enough to voice their real opinions 
until they have retired, or won a Nobel Prize, or both.

Popular doubts about the objectivity of scientists are widely 
shared, for more sophisticated reasons, by philosophers, historians, 
and sociologists of science. Scientists are part of larger social, eco-
nomic, and political systems; they constitute professional groups 
with their own initiation procedures, peer pressures, power struc-
tures, and systems of rewards. They generally work in the context 
of established paradigms or models of reality. And even within the 
limits set by the prevailing scientific belief system, they do not seek 
after pure facts for their own sake: they make guesses or hypoth-
eses about the way things are, and then test them by experiment. 
Usu ally these experiments are motivated by a desire to support a 
favorite hypothesis, or to refute a rival one. What people do re-
search on, and even what they find, is influenced by their conscious 
and unconscious expectations. In addition, feminist critics detect a 
strong and often unconscious male bias in the theory and practice 
of science.2

Many practicing scientists, like doctors, psychologists, anthro-
pologists, sociologists, historians, and academics in general, are well 
aware that detached objectivity is more an ideal than a reflection of 
actual practice. In private, most are prepared to acknowledge that 
some of their colleagues, if not they themselves, are influenced in 
their researches by personal ambition, preconceptions, prejudices, 
and other sources of bias.
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The tendency to find what is being looked for is deep-seated. 
It has a basis in the very nature of attention. The ability to focus 
the senses in accordance with intentions is a fundamental aspect of 
animal nature. Finding what is looked for is an essential feature of 
everyday human life. Most people are well aware that other people’s 
attitudes affect the way they interact with the world around them. 
We are not surprised by such biases in politicians, nor by the differ-
ences in the way people see things within different cultures. We are 
not surprised to find many everyday examples of self-deception in 
members of our families and among friends and colleagues, But the 
“scientific method” is generally supposed to rise above cultural and 
personal biases, dealing only in the currency of objective facts and 
universal principles.

Biases in science are easiest to recognize when they reflect politi-
cal prejudices, because people of opposing political views have a 
strong motive to dispute the claims of their opponents. For exam-
ple, conservatives like to find a biological basis for the superiority of 
dominant classes and races, explaining their differences as largely in-
nate. By contrast, liberals and socialists prefer to see environmental 
influences as predominant, explaining existing inequalities in terms 
of social and economic systems.

In the nineteenth century, this “nature-nurture” debate focused 
on measurements of brain size; in the twentieth, on measurements 
of IQ. Eminent scientists who were convinced of the innate supe-
riority of men over women and of whites over other races, were 
able to find what they wanted to find. Paul Broca, for example, the 
anatomist after whom the speech area of the brain is named, con-
cluded that: “In general, the brain is larger in mature adults than in 
the elderly, in men than in women, in eminent men than in men of 
mediocre talent, in superior races than in inferior races.”3 He had to 
overcome many factual obstacles to maintain this belief. For exam-
ple, five eminent professors at Gottingen gave their consent to have 
their brains weighed after they died; when these cerebral weights 
turned out to be embarrassingly close to average, Broca concluded 
that the professors hadn’t been so eminent after all!

Critics of a more egalitarian political persuasion have been able 
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to show that generalizations based on different brain sizes or IQ 
scores rested on the systematic distortion and selection of data. 
Sometimes the data themselves were actually fraudulent, as in the 
case of some of the publications of Sir Cyril Burt, a leading de-
fender of the view that intelligence is largely innate. In his book 
The Mismeasure of Man, Stephen Jay Gould traces the sorry history 
of these purportedly objective studies of human intelligence, show-
ing how persistently prejudice has been clothed in scientific garb. 
“If—as I believe I have shown—quantitative data are as subject to 
cultural constraint as any other aspect of science, then they have no 
special claim on final truth.”4

PuBlic Pretense

A persistent and pervasive source of the illusion of objectivity is 
the style in which scientific reports are written. They give the  
appearance of coming from an idealized world in which sci-
ence is an entirely logical exercise, free from all human passion.  
“Observations were made . . . ” “It was found that . . . ” “The data 
show . . . ”and so on. These literary conventions are still taught  
to budding scientists at school and university: “A test: tube was  
taken. . .”

Scientists publish their findings in technical articles, called papers, 
in specialized journals. In a justly famous essay called “Is the scien-
tific paper a fraud?” the immunologist Peter Medawar pointed out 
that the standard structure of these papers gives “a totally mislead-
ing narrative of the processes of thought that go into the making 
of scientific discoveries.” In the biological sciences, a typical paper 
starts with a brief introduction, including a survey of previous rel-
evant work, then a section on “Materials and Methods,” followed by 
“Results” and finally a “Discussion.”

The section called “results” consists of a stream of factual in-
formation in which it is considered extremely bad form to 
discuss the significance of the results you are getting. You  
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have to pretend that your mind is, so to speak, a virgin recep-
tacle, an empty vessel, for information that floods in from the 
external world for no reason which you yourself have revealed. 
You reserve all appraisal of the scientific evidence until the 
“discussion” section, and in the discussion you adopt the ludi-
crous pretence of asking yourself if the information you have 
collected actually means anything.5

In fact, of course, the hypotheses that the experiments were de-
signed to test generally come first, rather than last. Since Medawar 
wrote this passage there has been a greater conscious recognition 
of this sequence of events, and an increasing tendency to mention 
hypotheses in the introductions to papers. But the same conven-
tions remain: passionless prose, the use of the passive voice, and the 
pretense that data are unembellished facts. Practicing scientists are 
well aware that this style is a kind of make-believe; but it has now 
become obligatory for anyone with pretensions to objectivity, and 
has been adopted by technocrats and bureaucrats as well.

deceit And selF-decePtion

The illusion of objectivity is most powerful when its victims believe 
themselves to be free of it. Along with a laudable sense of honor, 
a tendency to self-righteousness has been present in experimental 
science right from the outset.

With Galileo, the desire to make his ideas prevail apparently 
led him to report experiments that could not have been per-
formed exactly as described. Thus an ambiguous attitude to-
ward data was present from the very beginning of Western 
experimental science. On the one hand, experimental data was 
upheld as the ultimate arbiter of truth, on the other hand, 
fact was subordinated to theory when necessary and even, if it 
didn’t fit, distorted.6
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A similar vice afflicted other giants in the history of science, not 
least Sir Isaac Newton. He overwhelmed his critics with an exact-
ness of results that left no room for dispute. His biographer Richard 
Westfall has documented how he adjusted his calculations on the 
velocity of sound and the precession of the equinoxes, and altered 
the correlation of a variable in his theory of gravitation to give a 
seeming accuracy of better than 1 part in 1,000

Not the least part of the Principia’s persuasiveness was its 
deliberate pretense to a degree of precision quite beyond its 
legitimate claim. If the Principia established the quantitative 
pattern of modern science, it equally suggested a less sublime 
truth—that no one can manipulate the fudge factor so effec-
tively as the master mathematician himself.7

Probably the commonest kind of deception—and of self-decep-
tion—depends on the selective use of data. For example, from 1910 
to 1913, the American physicist Robert Millikan was engaged in 
a dispute with an Austrian rival, Felix Ehrenfeld, about the charge 
on the electron. Both Millikan’s and Ehrenfeld’s early data were 
rather variable. They depended on introducing oil drops into an 
electric field and measuring the strength of the field needed to 
keep them suspended. Ehrenfeld claimed that the data showed the 
existence of subelectrons with fractions of a unit electron charge. 
Millikan maintained there was a single charge. To rebut his rival, in 
1913 he published a paper full of new, precise results supporting his 
own view, emphasizing in italics that “this is not a selected group 
of drops but represents all of the drops experimented upon during 
sixty consecutive days.”8

A historian of science has recently examined Millikan’s labo-
ratory notebooks, which reveal a very different picture. The raw 
data were individually annotated with comments such as “very low, 
something wrong” and “beauty, publish this.”9 The 58 observa - 
tions  published  in his article were selected from 140. Ehrenfeld 
meanwhile went on publishing all his observations, which contin- 
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ued to show a far greater variability than Millikan’s selected data. 
Ehrenfeld was disregarded while Millikan won the Nobel Prize.

Millikan was no doubt convinced that he was right, and did 
not want his theoretical convictions to be disturbed by messy data. 
Probably the same was true of Gregor Mendel, the results of whose 
famous pea-breeding experiments were, according to modern sta-
tistical analysis, too good to be true.

The tendency to publish only the “best” results and to tidy up 
data is certainly not confined to famous figures in the history of 
science. In most if not all areas of science, good results are likely 
to advance the career of the person who produces them. And in a 
highly competitive and hierarchical professional environment, vari-
ous forms of improving the results are widely practiced, if only by 
omitting unfavorable data. This practice is indeed normal. Apart 
from anything else, journals are disinclined to publish the results 
of problematical or negative experiments. Little professional credit 
results from unclear data or seemingly meaningless results.

I know of no formal study on the percentage of research data 
that are actually published. In the fields I know best from personal 
experience—biochemistry, developmental biology, plant physiol-
ogy, and agriculture—I estimate that only about 5–20 percent of 
the empirical data are selected for publication. I have asked col-
leagues in other fields of inquiry, such as experimental psychology, 
chemistry, radioastronomy, and medicine, and come up with similar 
results. When the great majority of the data are discarded in private 
processes of selection—often 90 percent or more—there is obvi-
ously plenty of scope for personal bias and theoretical prejudice to 
operate both consciously and unconsciously.

The selective publication of data creates a context in which de-
ception and self-deception become a matter of degree. Moreover, 
scientists usually regard their research notebooks and data files as 
private, and tend to resist any attempts by critics and rivals to go 
through them. True, it is usually assumed that a researcher will, 
within reason, make his or her data available to any colleague who 
might express a desire to see them. But in my own experience, this 
ideal is far from the reality. On the several occasions I have asked 
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researchers if I may see their raw data, I have been refused. Maybe 
this says more about me than about prevailing scientific norms. But 
one of the very few systematic studies of this cherished principle 
of openness gives little ground for confidence. The procedure was 
simple. The person conducting it, a psychologist at Iowa State Uni-
versity, wrote to thirty-seven authors of papers published in psy-
chology journals requesting the raw data on which the papers were 
based. Five did not reply. Twenty-one claimed that their data had 
unfortunately been misplaced or inadvertently destroyed. Two of-
fered access only on very restrictive conditions. Only nine sent their 
raw data; and when their studies were analyzed, more than half had 
gross errors in the statistics alone.10

Those who refuse to expose their raw data to scrutiny may well 
have nothing to hide; they may simply find it inconvenient to ex-
plain their notes to someone else, or suspect the motives for the re-
quest, or resent an implied slur on their honor. It is not the purpose 
of this discussion to suggest that scientists are particularly prone 
to deliberate fraud and deception. On the contrary, most scientists 
are probably at least as honest as most members of other profes-
sional groups, such as lawyers, priests, bankers, and administrators. 
But scientists have greater pretensions to objectivity, and at the same 
time a culture which encourages the selective publication of results. 
These conditions are favorable for the deliberate deception of oth-
ers, but I do not see this as the most important threat to the ideal 
of objectivity. Self-deception is the greatest danger, especially col-
lective self-deception encouraged by dominant: assumptions about 
objective reality.

Many scientists recognize the potential for wishful thinking in 
others and are quick to dismiss results of research in unorthodox 
fields such as parapsychology and holistic medicine as due to self-
deception, if not deliberate fraud. And indeed some of those who 
challenge orthodox ideas may well deceive themselves. But they do 
little harm to the progress of science because their results are either 
ignored, or else subjected to extremely critical scrutiny. Organized 
groups of Skeptics, such as CSICOP, the Committee for the Sci-
entific Investigation of Claims of the Paranormal, are always ready 
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to challenge results that do not fit into the mechanistic worldview, 
and try their best to discredit them. Parapsychologists are so ac-
customed to these critical responses that they are unusually aware 
of the pitfalls of experimenter effects and other sources of bias. But 
conventional science is not subject to a similar degree of sceptical 
scrutiny.

Peek review, rePlicAtion, And FrAud

Scientists, like doctors, lawyers, and other professionals, generally 
resist attempts by outside agencies to regulate their conduct. They 
pride themselves on their own system of controls. These are three-
fold:

1. Applications for jobs and grants are subject to peer review, ensur-
ing that the researchers and their projects meet with the approval 
of established professionals.

2. Papers submitted to scientific journals have to pass the critical 
scrutiny of expert referees, usually anonymous.

3. All published results are potentially subject to independent rep-
lication.

Peer review and refereeing procedures do indeed act as important 
quality checks, and are no doubt often effective, but they have a 
built-in bias. They tend to favor prestigious scientists and institu-
tions. And independent replication is in fact rarely performed, for 
at  least four reasons. First, in practice it is difficult to replicate a 
 given experiment exactly, if only because the recipes are incom-
plete or fail to communicate practical knacks. Second, few re-
searchers have the time or resources to repeat other people’s work, 
especially if the results come from a well-funded laboratory and 
 involve expensive apparatus. Third, there is usually no motivation 
for replicating the work of others. And fourth, even if exact repli-
cations are performed, it is difficult to get them published because 
scientific journals favor original research. Replication of other  
 people’s results is usually attempted only under special conditions, 
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for example when the results are of unusual importance or when 
fraud is suspected on other grounds.

Under these circumstances deceptions can easily pass unchal-
lenged as long as the results are in accordance with prevalent 
 expectations.

Acceptance of fraudulent results is the other side of that fa-
miliar coin, resistance to new ideas. Fraudulent results are 
likely to be accepted in science if they are plausibly presented, 
if they conform with prevailing prejudices and expectations, 
and if they come from a suitably qualified scientist affiliated 
with an elite institution. It is for the lack of all these qualities 
that new ideas in science are likely to be resisted. Only on the 
assumption that logic and objectivity are the sole gatekeepers 
of science is the prevalence and frequent success of fraud in 
any way surprising. .  .  . For the ideologists of science, fraud 
is taboo, a scandal whose significance must be ritually denied 
on every occasion. For those who see science as a human   
endeavor to make sense of the world, fraud is merely evi-
dence  that science flies on the wings of rhetoric as well as 
reason.11

One of the few areas of science subject to a limited form of 
external supervision is the testing for safety of new foods, drugs, 
and pesticides. In the United States, every year many thousands 
of test results are submitted by industry for review by the Food 
and Drug Administration (FDA) or the Environmental Protection 
Agency (EPA). These agencies have the power to send inspectors 
to the laboratories that provide the data. They continually unearth 
falsified results.12

The cases of fraud uncovered in the great unpoliced hinterlands 
of science are rarely brought to light by the official mechanisms of 
peer review, refereeing of papers, and the potential for indepen-
dent replication. And even if attempts to replicate an experiment 
fail, this is usually ascribed to a failure to reproduce the conditions  
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of the experiment precisely enough. There is a big psychologi-
cal and cultural barrier against accusing colleagues of fraud—un-
less one has strong personal reasons to suspect their integrity. Most 
known cases of fraud come to light as a result of whistle-blowing 
by immediate colleagues or rivals, often as a result of some personal 
grievance.13 When this happens, the typical response of laboratory 
chiefs and other responsible authorities is to try to hush the mat-
ter up. But if the charges of fraud do not blow over, if allegations 
are made persistently enough, and if the evidence becomes over-
whelming, then an official inquiry is held. Someone is found guilty 
and dismissed in disgrace.

Most professional scientists deny that these incidents shed doubt 
on institutional science as a whole; rather, they are seen as isolated 
aberrations by individuals who have become temporarily unhinged 
under pressure, or who are rare but inevitable psychopaths. Science 
is purified by their expulsion. They are scapegoats in the biblical 
sense. On the Day of Atonement the high priest confessed the sins 
of the people while laying his hands on a goat. The guilt-laden 
scapegoat was then expelled from the community into the wilder-
ness, bearing away their iniquities.14

Scientists generally feel the need to preserve an idealized self-
image, not just for personal and professional reasons, but also be-
cause this image is projected on to them by others. There are many 
people who put their faith in science rather than religion, and need 
to believe in its superior, objective authority. And to the extent 
that science replaces religion as the source of truth and values, then 
scientists become a kind of priesthood. As with priests in general, 
there is then a public expectation that they will live up to the ide-
als they preach: in the case of scientists, objectivity, rationality, and 
the quest for truth. “Some scientists, in their public appearances, 
can be noticed playing up to this role, which seems to invest them 
as cardinals of reason propounding salvation to an irrational pub-
lic.”15 There is also a strong disincentive for them to admit that  
there is anything fundamentally wrong with the beliefs and institu-
tions that legitimize their own position. While it is relatively easy  
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to admit that individuals may err, and to purify the community by 
expelling them, it is much harder to question the beliefs and ideal-
izations on which the whole system depends.

Philosophers of science tend to idealize the experimental  
method, and so do scientists themselves. In their insightful study 
of fraud and deceit in science, William Broad and Nicholas Wade  
were led to inquire what actually happens in laboratories, as op-
posed to what is supposed to happen. They found that the reality 
was far more pragmatic and empirical, involving much trial and 
error:

The competitors in a given field try many different ap-
proaches  but are always quick to switch to the recipe that 
works best. Science being a social process, each researcher 
is trying at the same time to advance and gain acceptance 
for his own recipes, his own interpretation of the field. .  .  .  
Science is a complex process in which the observer can see 
almost anything he wants provided he narrows his vision suf-
ficiently. . . . Scientists are individuals and they have differ-
ent styles and different approaches to the truth. The identical 
style of all scientific writing, which seems to spring from a 
universal scientific method, is a false unanimity imposed by 
the current conventions of scientific reporting. If scientists 
were allowed to express themselves naturally in describing 
their experiments and theories, the myth of a single, universal 
scientific method would probably vanish instantly.16

I agree with this analysis. This present book is an argument for 
more democratic and pluralistic scientific research, liberated from 
the conventions imposed upon institutional science by its role as 
the Established Church of the secular world order. But whatever 
forms science takes, it will still depend on experiments.
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exPeriments on exPeriments

So far in this discussion I have considered the general problems 
caused by the illusion of objectivity. In the following two chapters 
I outline experiments to investigate the nature of experimental re-
search itself.

In chapter 6, I consider the doctrine of uniformity, which bi-
ases scientists against seeing unexpected patterns or irregularities 
in nature. Even the constancy of the “fundamental constants” turns 
out to be a matter of faith. These constants, as actually measured, 
fluctuate. Treating variations as random errors enables the data to be 
smoothed out, concealing underlying variations behind a uniform 
facade. I suggest a way in which these observed variations can be 
investigated empirically.

In chapter 7, I turn to the influence of the expectations of 
 experimenters on experiments themselves. These may well include 
subtle influences, perhaps including paranormal effects, on the sys-
tem under study. How much do experiments tell us about nature, 
and how much do they merely reflect the expectations of the ex-
perimenter?
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C H A P T E R  S I X

THE VARIABILITY  

OF THE “FUNDAMENTAL  

CONSTANTS”

the FundAmentAl PhysicAl constAnts And their 

meAsurement

The “physical constants” are numbers used by scientists in their cal-
culations. Unlike the  constants  of  mathematics , such  as , the 
values of the constants of nature cannot be calculated from first 
principles; they depend on laboratory measurements.

As the name implies, the so-called physical constants are sup-
posed to be changeless. They are believed to reflect an underlying 
constancy of nature. In this chapter I discuss how the values of the 
fundamental physical constants have in fact changed over the last 
few decades, and suggest how the nature of these changes can be 
investigated further.

There are many constants listed in handbooks of physics and 
chemistry, such as melting points and boiling points of thousands 
of chemicals, going on for hundreds of pages: for instance the boil-
ing point of ethyl alcohol is 78.5°C at standard temperature and 
pressure; its freezing point is -117.3°C. But some constants are  

π
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more fundamental than others. The following list gives the seven 
most generally regarded as truly fundamental (Table l).1

All these constants are expressed in terms of units; for example, 
the velocity of light is expressed in terms of meters per second. If 
the units change, so will the constants. And units are man-made, 
dependent on definitions that may change from time to time: the 
meter, for instance, was originally defined in 1790 by c decree of 
the French National Assembly as one ten-millionth of the quad-
rant of the earth’s meridian passing through Paris. The entire metric 
system was based upon the meter and imposed by law. But the 
original measurements of the earth’s circumference were found to 
be in error. The meter was then defined, in 1799, in terms of a 
standard bar kept in France under official supervision. In 1960 the 
meter was redefined in terms of the wavelength of light emitted by 
krypton atoms; and in 1983 it was redefined again in terms of the 
speed of light itself, as the length of the path traveled by light in 1/ 
299,792,458 of a second.

As well as any changes due to changing units, the official values 
of the fundamental constants vary from time to time as new mea- 

TABLE ONE

the FundAmentAl constAnts
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surements are made. They are continually adjusted by experts and 
international commissions. Old values are replaced by new ones, 
based on the latest “best values” obtained in laboratories around the 
world. Below, I consider in detail four examples: the gravitational 
Constant (G); the speed of light (c); Planck’s constant (h); and also 
the fine structure constant (&alpha;), which is derived from the 
charge on the electron (e), the velocity of light, and Planck’s con-
stant.

The “best” values are already the result of considerable selection. 
first, experimenters tend to reject unexpected data on the grounds 
that they must be errors. Second, after the most deviant measure-
ments have been weeded out, variations within a given laborato-
ry are smoothed out by averaging the values obtained at different 
times, and the final value is then subjected to a series of somewhat 
arbitrary corrections. Finally, the results from different laboratories 
around the world are selected, adjusted, and averaged to arrive at 
the latest official value.

The measurement of fundamental constants is the province of 
specialists known as metrologists. In the past, the field was dominat-
ed by individuals, such as the American R. T. Birge of the Univer-
sity of California at Berkeley, who reigned supreme from the 1920s 
to the 1940s. Nowadays the final values are set by international 
committees of experts. At any given time, the official values of the 
constants depend on a series of decisions by experimenters them-
selves, by the doyens of metrology, and by committees. As Birge 
described the process:

The decision as to the most probable value, at a particular time, 
of any given constant, necessarily demands a certain amount 
of judgement. . . . Similarly, each investigator uses a certain 
amount of judgement in the selection of his data and in the 
final conclusions reached.2
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FAith in eternAl truths

In practice, then, the values of the constants change. But in theory 
they are supposed to be changeless. The conflict between theory 
and empirical reality is usually brushed aside without discussion, 
because all variations are assumed to be due to experimental errors, 
and the latest values are assumed to be the best. Metrologists are 
treated with limitless indulgence. Past values of the constants are 
soon forgiven and forgotten.

But what if the constants really change? What if the underlying 
nature of nature varies? Before this subject can even be discussed, it 
is necessary to think about one of the most fundamental assump-
tions of science as we know it: faith in the uniformity of nature. For 
the committed believer, these questions are nonsensical. Constants 
must be constant.

Most constants have been measured only in this small region 
of the universe for a few decades, and the actual measurements 
have varied erratically. The idea that all constants are the same ev-
erywhere and always is not an extrapolation from the data. If it 
were an extrapolation it would be outrageous. The values of the 
constants as actually measured on earth have changed considerably 
over the last fifty years. To assume they had not changed for fifteen 
billion years anywhere in the universe goes far beyond the meager 
evidence. The fact that this assumption is so little questioned, so 
readily taken for granted, shows the strength of scientific faith in 
eternal truths.

According to the traditional creed of science, everything is gov-
erned by fixed laws and eternal constants. The laws of nature are 
the same in all times and at all places. In fact they transcend space 
and time. They are more like eternal Ideas—in the sense of Pla-
tonic  philosophy—than evolving things. They are not made of 
 matter, energy, fields, space, or time; they are not made of any-
thing.  In short, they are immaterial and non-physical. Like Pla-
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tonic Ideas they underlie all phenomena as their hidden reason or 
logos, transcending space and time.

Of course, everyone agrees that the laws of nature as formulated 
by scientists change from time to time, as old theories are partially 
or completely superseded by new ones. For example, Newton’s 
theory of gravitation, depending on forces acting at a distance in 
absolute time and space, was replaced by Einstein’s theory of the 
gravitational field consisting of curvatures of space-time itself. But 
both Newton and Einstein shared the Platonic faith that underlying 
the changing theories of natural science there are true eternal laws, 
universal and immutable. And neither challenged the constancy of 
constants: indeed both gave great prestige to this assumption, New-
ton through his introduction of the universal gravitational constant, 
and Einstein through treating the speed of light as an absolute. In 
modern relativity theory, c is a mathematical constant, a parameter 
relating the units used for time to the units used for space; its value 
is fixed by definition. The question as to whether the speed of light 
actually differs from c, although theoretically conceivable, seems of 
peripheral interest.

For the founding fathers of modern science, such as Copernicus, 
Kepler, Galileo, Descartes, and Newton, the laws of nature were 
changeless Ideas in the divine mind. God was a mathematician. 
The discovery of the mathematical laws of nature was a direct in-
sight into the eternal Mind of God.3 Similar sentiments have been 
echoed by physicists ever since.4

By the end of the eighteenth century, many intellectuals sub-
scribed to a belief known as Deism, with a remote, rational, math-
ematical deity stripped of the troublesome attributes of the bibli-
cal God. This supreme being was knowable through human reason 
without the need for divine revelation or religious institutions. The 
God of Deism created the universe in the first place, but thereafter 
played no active role. Everything took place automatically in accor-
dance with the laws and constants of nature. These laws, as aspects 
of the divine mind, participated in the divine attributes; they were 
absolute, universal, changeless, and omnipotent.
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From the early nineteenth century onwards, Deism increasingly 
gave way to atheism. God became an “unnecessary hypothesis,” as 
the French physicist Henri Laplace put it. The eternity of mat-
ter and energy was guaranteed by the principles of conservation 
of matter and energy; the eternity of the laws of nature and the 
constancy of the constants were simply taken for granted. The 
 immaterial mathematical principles of nature were somehow free-
floating, self-sustaining, and mysteriously mind-like—and poten-
tially knowable by mathematicians.

Until the 1960s, the universe of orthodox physics was still eter-
nal. But evidence for the expansion of the universe has been accu-
mulating for several decades, and the discovery of the cosmic mi-
crowave background radiation in 1965 finally triggered off a great 
cosmological revolution. The Big Bang theory took over. Instead of 
an eternal machine-like universe, gradually running down toward 
a thermodynamic heat death, the picture was now one of a grow-
ing, developing, evolutionary cosmos. And if there was a birth of 
the cosmos, an initial “singularity,” as physicists put it, then once 
again age-old questions arise. Where and what did everything come 
from? Why is the universe as it is? In addition, a new question arises. 
If all nature evolves, why should the laws of nature not evolve as 
well? If laws are immanent in evolving nature, then the laws should 
evolve too.

For the most part, physicists still take the traditional Platonic ap-
proach. The laws do not arise out of the evolving cosmos but are 
imposed upon it. They were there to start with, like a kind of cos-
mic Napoleonic Code. Somehow, out of an eternal, non-physical 
mind-like realm—the mind of a mathematical God, or just a free-
floating realm of mathematics—the universe was born from a void 
in a primal explosion. This is how the physicist Heinz Pagels ex-
pressed it:

The nothingness “before” the creation of the universe is the 
most complete void that we can imagine—no space or time 
or matter existed. It would be a world without place, without 
duration or eternity, without number—it is what mathemati-
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cians call “the empty set.” Yet this unthinkable void converts 
itself into a plenum of existence—a necessary consequence 
of physical laws. Where are these laws written into that void? 
What “tells” the void that it is pregnant with a possible uni-
verse? It would seem that even the void is subject to law, a 
logic that exists prior to time and space.5

Modern attempts to create a mathematical Theory of Everything 
accept an evolutionary cosmology, but at the same time accept the 
traditional faith in eternal laws of nature and the invariance of the 
fundamental constants. The laws were in some sense already there 
before the initial singularity; or rather they transcend time and space 
altogether. But the question remains: why should the laws be as they 
are? And why should the fundamental constants have the particular 
values they have?

Today these questions are usually discussed in terms of the an-
thropic cosmological principle, as follows: Out of the many pos-
sible universes, only one with the constants set at the values found 
today could have given rise to a world with life as we know it and 
allowed the emergence of intelligent cosmologists capable of dis-
cussing it. If the values of the constants had been different, there 
would have been no stars, nor atoms, nor planets, nor people. Even 
if the constants were only slightly different, we would not be here. 
For example, with just a small change in the relative strengths of  
the nuclear and electromagnetic forces there could be no carbon 
atoms, and hence no carbon-based forms of life such as ourselves. 
“The Holy Grail of modern physics is to explain why these nu-
merical constants . . . have the particular numerical values they  
do.”6

Some physicists incline toward a kind of neo-Deism, with a 
mathematical creator-God who fine-tuned the constants in the  
first place, selecting from many possible universes the one in which 
we can evolve. Others prefer to leave God out of it. One way of 
avoiding the need for a mathematical mind to fix the constants of 
nature is to suppose that our universe arose from a froth of possible 
universes. The primordial bubble that gave rise to our universe was 
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one of many. But our universe has to have the constants it does by 
the very fact we are here. Somehow our presence imposes a selec-
tion. There may be innumerable alien and uninhabitable universes 
quite unknown to us, but this is the only one we can know.

This kind of speculation has been carried even further by Lee 
Smolin, who has proposed a kind of cosmic Darwinism. Through 
black holes, baby universes may be budded off from pre-existing 
ones and take on a life of their own. Some of these might have 
slight mutations in the values of their constants and hence evolve 
differently. Only those that form stars can form black holes and 
hence have babies. So by a principle of cosmic fecundity, only uni-
verses like ours would reproduce, and there may be many more or 
less similar habitable universes.7  But this very speculative theory 
still does not explain why any universes should exist in the first 
place, nor what determines the laws that govern them, nor what 
maintains, carries, or remembers the mutant constants in any par-
ticular universe.

Notice that all these metaphysical speculations, extravagant 
though they seem, are thoroughly conventional in that they take 
for granted both eternal laws and constant constants, at least within 
a given universe. These well-established assumptions make the con-
stancy of constants seem like an assured truth. Their changelessness 
is an act of faith, grounded in Platonic philosophy and theology. 
But this belief goes far beyond the evidence. Even in the last few 
decades, the official values of the constants have changed. And at-
tempts to measure constants over astronomical distances and times, 
using astronomical methods, are all based on the assumption that 
they set out to prove, namely a universal constancy of nature. They 
are, to varying degrees, based on circular arguments, as I show be-
low. But mere empirical data have little to do with the faith of the 
committed believer. If measurements show variations in the con-
stants, as they often do, then the variations are dismissed as experi-
mental errors; the latest figure is the best available approximation to 
the “true” value of the constant.

Some variations may well be due to errors, and such errors de-
crease as instruments and methods of measurement improve. All 
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kinds of measurements have inherent limitations on their accuracy. 
But not all the variations in the measured values of the constants 
need necessarily be due to error, or to the limitations of the ap-
paratus used. Some may be real. In an evolving universe, it is con-
ceivable  that the constants evolve along with nature. They might 
even vary cyclically, if not chaotically.

theories oF chAnging constAnts

Several physicists, among them Arthur Eddington and Paul Dirac, 
have speculated that at least some of the “fundamental constants” 
may change with time. In particular, Dirac proposed that the uni-
versal gravitational constant, G, may be decreasing with time: the 
gravitational force weakening as the universe expands.8 But those 
who make such speculations are usually quick to avow that they are 
not challenging the idea of eternal laws; they are merely proposing 
that eternal laws govern the variation of the constants.

The proposal that the laws themselves evolve is more radical. The 
philosopher Alfred North Whitehead pointed out that if we drop 
the old idea of Platonic laws imposed on nature, and think instead 
of laws being immanent in nature, then they must evolve along with 
the nature:

Since the laws of nature depend on the individual characters 
of the things constituting nature, as the things change, then 
consequently the laws will change. Thus the modern evo-
lutionary view of the physical universe should conceive of 
the laws of nature as evolving concurrently with the things 
constituting the environment. Thus the conception of the 
Universe as evolving subject to fixed eternal laws should be 
abandoned.9

I prefer to drop the metaphor of “law” altogether, with its out-
moded image of God as a kind of law-giving emperor, as well as an 
omnipotent and universal law-enforcement agency. Instead, I have 
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suggested that the regularities of nature may be more like habits. 
According to the hypothesis of morphic resonance, a kind of cu-
mulative memory is inherent in nature. Rather than being governed 
by an eternal mathematical mind, nature is shaped by habits, subject 
to natural selection.10  And some habits are more fundamental than 
others; for example, the habits of hydrogen atoms are very ancient 
and widespread, found throughout the universe, while the habits 
of hyenas are not. Gravitational and electromagnetic fields, atoms, 
galaxies, and stars are governed by archaic habits, dating back to the 
earliest periods in the history of the universe. From this point of 
view the “fundamental constants” are quantitative aspects of deep-
seated habits. They may have changed at first, but as they became 
increasingly fixed through repetition, the constants may have settled 
down to more or less stable values. In this respect the habit hypoth-
esis agrees with the conventional assumption of constancy, though 
for very different reasons.

Even if speculations about the evolution of constants are set aside, 
there are at least two more reasons why constants may vary. First, 
they may depend on the astronomical environment, changing as 
the solar system moves within the galaxy, or as our galaxy moves 
away from other galaxies. And second, the constants may oscillate 
or fluctuate. They may even fluctuate in a seemingly chaotic man-
ner. Modern chaos theory has enabled us to recognize that chaotic 
behavior, as opposed to old-style determinism, is normal in most 
realms of nature.11  So far the “constants” have survived unchal-
lenged from an earlier era of physics: the vestiges of a lingering 
Platonism. But what if they, too, vary chaotically?

The possibility that constants change slightly over many millions 
of years has been taken seriously by metrologists, and various at-
tempts have been made to estimate possible changes indirectly, for 
example by comparing the light from stars and galaxies believed to 
be relatively near and far away, and hence differing in age by many 
millions or even billions of light years. Such methods suggest that if 
there are systematic changes in the fundamental constants, they are 
very small. But the trouble is that these indirect methods depend 
on many assumptions that cannot be checked directly. To varying 
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 degrees, the indirect evidence for the constancy of constants de-
pends on circular arguments. I look at this evidence in more detail 
in my discussion of particular constants.

Even if the average values of the constants are in fact stable over 
long periods of time, the values at any given time may vary around 
these averages as a result of changing extraterrestrial environments, 
or fluctuate chaotically. But what about the facts?

the vAriABility oF the universAl  

grAvitAtionAl constAnt

This universal gravitational constant, G, first appeared in New-
ton’s gravitation equation, which states that the force of gravita-
tional  attraction is equal to G times the product of the attracting 
masses divided by the square of the distance separating them. The 
value of this constant has been measured many times since the first 
preci sion experiment of Henry Cavendish in 1798. The “best” val-
ues over the last century or so are shown in Figure 13. There was 
 initially a wide spread of values, and then a convergence toward a 
consensus figure. But even since 1970 the “best” values have ranged 
from 6.669 9 to 6.674 5, a difference of 0.07 per cent.12  (The units 
in which these values are expressed are × 10-11 m3 kg-1 s-2.)

In spite of the central importance of the universal gravitational 
constant, it is the least well defined of all the fundamental constants, 
Attempts to pin it down to many places of decimals have failed; the 
measurements are just too variable. The editor of the scientific jour-
nal Nature has described as “a blot on the face of physics” the fact 
that G still remains uncertain to about one part in 5,000.

13
 Indeed, 

in recent years the uncertainty has been so great that the existence 
of entirely new forces has been postulated to explain gravitational 
anomalies.

In the early 1980s, Frank Stacey and his colleagues measured G 
in deep mines and boreholes in Australia. Their value was about 1  
percent higher than that currently accepted. For example, in one 
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set of measurements in the Hilton mine in Queensland the value 
of G was found to be 6.734 ± 0.002, as opposed to the currently 
accepted value of 6.672 ± 0.003.14 The Australian results were re-
peatable and consistent,15 but no one took much notice until 1986. 
In that year Ephrain Fischbach, at the University of Washington, 
Seattle, sent shock waves around the world of science by claiming 
that laboratory tests also showed a slight deviation from Newton’s 
law of gravity, consistent with the Australian results. He and his 
colleagues reanalyzed the data from a series of experiments by Ro-
land Eotvos in the 1920s, one of the standard textbook examples of 
exact measurement, and found that there was a consistent anomaly 
hidden in the data that had been dismissed as random error.16 On 
the basis of these laboratory results and observations from Australian 
mines, Fischbach proposed the existence of a hitherto unknown re-
pulsive force, the so-called fifth force (the four known forces being 
the strong and weak nuclear forces, the electromagnetic force, and 
the gravitational force).

In the following years, further careful measurements of gravi-
tation in deep mines, in holes in the Arctic ice cap, and on tall  
towers provided more evidence for the fifth force.17 The interpre-

F I G U R E  X I I I

Best values of the universal gravitational  
constant (G) from 1888 to 1989.
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tation of these results depended on taking into account the  lo-
cal geology, since the density of the surrounding rocks affects the 
 measurements of gravitation. The experimenters were well aware 
of this, and carried out appropriate corrections. But sceptics argued 
that the results were due to hidden rocks of unusually high density, 
and postulated buried outcrops to explain the results.18 For the time 
being, the sceptical view predominates, although the existence of 
the fifth force is still an open question and the subject of consider-
able theoretical and experimental research.19

The possible existence of a fifth force is not particularly rele-
vant to possible changes in G with time. But the very fact that 
the  question of an extra force affecting gravitation could even be 
raised and seriously considered in the late twentieth century serves 
to  emphasize how imprecise the characterization of gravity re-
mains more than three centuries after the publication of Newton’s   
Principia.

The suggestion by Paul Dirac and other theoretical physicists 
that G may be decreasing as the universe expands has been taken 
quite seriously by some metrologists. However, the change pro-
posed by Dirac was very small, about 5 parts in 1011 per year. This 
is way below the limits of detection using conventional methods of 
measuring G on Earth. The “best” results in the last twenty years 
differ from each other by more than 5 parts in 104. In other words, 
the change Dirac was suggesting is some ten million times smaller 
than the differences between recent “best” values.

In order to test Dirac’s hypothesis, a variety of indirect methods 
have been tried. Some depend on geological evidence, such as the 
slopes of fossil sand dunes, from which the gravitational forces at 
the time they were formed can be calculated; others depend on  
records of eclipses over the last 3,000 years; others on modern  
astronomical methods. In one, the distance of the moon was moni-
tored at regular intervals using a sophisticated form of radar made 
possible by placing an array of reflectors on the moon’s surface 
as part of the space program. The time of flight of laser pulses,  
launched and detected by a telescope, were measured at regular 
intervals. A more accurate radar technique resulted from the  Viking 
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mission to Mars, with pulses transmitted back to the earth from 
landers on the surface of that planet. Such measurements were 
 continued from 1976 to 1982. By assuming a fixed value for the 
speed of light, these radar techniques enabled the distance from 
Mars to the earth to be monitored to a precision of several meters. 
Then, on the basis of complex mathematical models of the orbits 
of the various bodies in the solar system, the data were checked 
to see if they were consistent with a constant value for G. But the 
 calculations involved many uncertainties, including assumptions 
about the interference with the orbit of Mars by large asteroids 
of  unknown mass. One way of calculating the data gave results   
consistent with G varying by less than 0.2 parts in 1011 per year.20 
Another calculation using the same data pointed to a. variation 
more than ten times greater, but still less than 1 part in 1010 per 
year21

Yet another astronomical method is to study the dynamics of 
a distant binary pulsar to see if these are consistent with a con-
stant value of G over the period of observation. Again a great many 
 assumptions are necessary in order to perform the calculations, 
which makes them questionable by anyone who wants to change 
the assumptions.22

Some physicists think that at least some of the date point to 
small changes in G with time.23 On the basis of lunar data, some 
have concluded that G may be changing at least as much as Di-
rac proposed;24 others think it is not.25 These various studies have 
been interpreted by the doyen of British metrology, Brian Petley, as 
follows:

Providing the cosmological time scales can be relied on and 
that our understanding of gravitation is sufficient, the varia-
tions of G are less than around 1 part in 1010 per year. This 
conclusion is supported by a range of different evidence, some 
of it from quite short-term experiments. If the change pos-
tulated by Dirac is ruled out, one is left with changes in G 
to some small power of time, or perhaps to postulate a cyclic 
variation with little variation at the present epoch.26
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The problem with all these indirect lines of evidence is that they 
depend on a complex tissue of theoretical assumptions, including 
the constancy of the other constants of nature. They are persua-
sive only within the framework of the present paradigm. That is 
to say that if one assumes the correctness of modern cosmological 
theories, themselves presupposing the constancy of G, the data are 
internally consistent, provided that all actual variations from experi-
ment to experiment, or method to method, are assumed to be a 
result of error.

the FAll in the sPeed oF light  

From 1928 to 1945

According to Einstein’s theory of relativity, the speed of light in a 
vacuum is invariant: it is an absolute constant. Much of modern 
physics is based on this assumption. There is therefore a strong 
 theoretical prejudice against raising the question of possible   
changes  in the velocity of light. In any case, the question is now  
officially closed. Since 1972 the speed of light has been fixed by 
 definition. The value is defined as 299,792.458 ± 0.001 # 2 kilom-
eters per second.

As in the case of the universal gravitational constant, early mea-
surements of c differed considerably from the present official val-
ue. For example, the determination by Romer in 1676 was about 
30 percent lower, and that by Fizeau in 1849 about 5 percent  
higher.27 The progress of the “best” values since 1874 is shown in 
Figure 14. At first sight this seems to be another brilliant example of 
the progress of exact science, coming closer and closer to the truth. 
But the detailed facts are more complex.

In 1929, Birge published his review of all the evidence avail-
able up to 1927 and came to the conclusion that the best value 
for velocity of light was 299,796 ± 4 km/s. He pointed out that 
the probable error was far less than in any of the other constants, 
and concluded that “the present value of c is entirely satisfactory, 
and can be considered as more or less permanently established.”28 
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 However, even as he was writing, considerably lower values of c 
were being found, and by 1934 it was suggested by Gheury de Bray 
that the data pointed to a cyclic variation in the velocity of light.29

From around 1928 to 1945, the velocity of light appeared to be 
about 20 km/s lower than before and after this period (Table 2). 
The “best” values, found by the leading investigators using a vari-
ety of techniques, were in impressively close agreement with each 
other, and the available data were combined and adjusted by Birge 
in 1941 and Dorsey in 1945.

In the late 1940s the speed of light went up again. Not sur-
prisingly, there was some turbulence at first as the old value was 
 overthrown. The new value was about 20 km/s higher, close to 
that prevailing in 1927. A new consensus developed (Figure 15). 
How long this consensus would have lasted if based on continu-
ing measurements is a matter for speculation. In practice, further 
disagreement was prevented by fixing the speed of light in 1972 by 
definition.

How can the lower velocity from 1928 to 1945 be explained? If 
it was simply a matter of experimental error, why did the results of 

F I G U R E  X I V

Best values of the velocity of light (c) from 1874 to 1972.
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different investigators and different methods agree so well? And 
why were the estimated errors so low?

One possibility is that the velocity of light really does fluctuate 
from time to time. Perhaps it really did drop for nearly twenty years. 
But this is not a possibility that has been seriously considered by re-
searchers in the field, except for de Bray. So strong is the assumption 
that it must be fixed that the empirical data have to be explained 
away. This remarkable episode in the history of the speed of light is 
now generally attributed to the psychology of metrologists:

The tendency for experiments in a given epoch to agree with 
one another has been described by the delicate phrase “intel-

TABLE TWO

the sPeed oF light, 1928-194530
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lectual phase locking.” Most metrologists are very conscious 
of the possible existence of such effects; indeed ever-helpful 
colleagues delight in pointing them out! . . . Aside from the 
discovery of mistakes, the near completion of the experiment 
brings more frequent and stimulating discussion with inter-
ested colleagues and the preliminaries to writing up the work 
add a fresh perspective. All of these circumstances combine to 
prevent what was intended to be “the final result” from be-
ing so in practice, and consequently the accusation that one 
is most likely to stop worrying about corrections when the 
value is closest to other results is easy to make and difficult to 
refute.31

But if changes in the values of constants in the past are attributed 
to the experimenters’ psychology, then, as other eminent metrolo-
gists have observed, “this raises a disconcerting question: How do 
we know that this psychological factor is not equally important 
today?”32 In the case of the velocity of light, however, this question 
is now academic. Not only is the velocity fixed by definition, but  

F I G U R E  X V

Values of the velocity of light (c) from 1927 to 1072. In  
1972 its value was fixed by definition.
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the very units in which velocity is measured, distance and time, are 
defined in terms of light itself.

The second used to be defined as 1/86,400 of a mean solar day, 
but it is now defined in terms of the frequency of light emitted by 
a particular kind of excitation of caesium-133 atoms. A second is 
9,192,631,770 times the period of vibration of the light. Mean-
while, since 1983 the meter has been defined in terms of the veloc-
ity of light, itself fixed by definition.

As Brian Petley has pointed out, it is conceivable that:

(i) the velocity of light might change with time, or (ii) have a 
directional dependence in space, or (iii) be affected by the mo-
tion of the Earth about the Sun, or motion within our galaxy 
or some other reference frame.33

Nevertheless, if such changes really happened, we would be blind 
to them. We are now shut up within an artificial system where 
such changes are not only impossible by definition, but would be 
undetectable in practice because of the way the units are defined. 
Any change in the speed of light would change the units themselves 
in such a way that the velocity in kilometers per second remained 
exactly the same.

the rise oF PlAnck’s constAnt

Planck’s constant, h, is a fundamental feature of quantum phys-
ics and relates the frequency of a radiation, v, with its quantum of 
 energy, E, according to the formula E = hv. It has the dimensions of 
action (energy × time).

We are often told that quantum theory is brilliantly successful 
and amazingly accurate. For example: “The laws that have been 
found to describe the quantum world .  .  . are the most accurate 
and precise tools we have ever found for the successful description 
and prediction of the workings of Nature. In some cases the agree- 
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ment between the theory’s predictions and what we measure are 
good to better than one part in a billion.”34

I heard and read such statements so often that I used to assume 
that Planck’s constant must be known with tremendous accuracy 
to many places of decimals. This seems to be the case if one looks 
it up in a scientific handbook—so long as one does not also look 
at previous editions. In fact its official value has changed over the 
years, showing a marked tendency to increase (Figure 16).

The biggest change occurred between 1929 and 1941, when it 
went up by more than 1 percent. This increase was largely due to 
a substantial change in the value of the charge on the electron, e. 
Experimental measurements of Planck’s constant do not give direct 
answers, but also involve the charge on the electron and/or the mass 
of the electron. If either or both of these other constants change, 
then so does Planck’s constant.

I have already mentioned Millikan’s work on the charge on 
the electron in the Introduction to Part 3, and this turned out to 
be one of the roots of the trouble. Even though other researchers 
found substantially higher values, they tended to be disregarded. 
 “Millikan’s great renown and authority brought about the opinion  

F I G U R E  X V I

Best values of Planck’s constant (h) from 1919 to 1988.
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that the question of the magnitude of e had practically got its 
 definitive answer.”35 For some twenty years Millikan’s value pre-
dominated, but evidence went on building up that e was higher. As 
Richard Feynman has expressed it:

It’s interesting to look at the history of measurements of the 
charge on the electron after Millikan. If you plot them as 
a function of time, you find that one is a little bigger than 
 Millikan’s, the next one’s a little bit bigger than that, and the 
next one’s a little bit bigger than that, until finally they settle 
down to a number that is higher. Why didn’t they discover 
that the new number was higher right away? It’s a thing that 
scientists are ashamed of—this history—because it’s apparent 
that people did things like this: When they got a number that 
was too high above Millikan’s, they would look for and find a 
reason why something must be wrong. When they got a num-
ber closer to Millikan’s value they didn’t look so hard. And 
so they eliminated the numbers that were too far off, and did 
other things like that.36

In the late 1930s, the discrepancies could no longer be ignored, 
but Millikan’s high-prestige value could not simply be abandoned 
either; instead it was corrected by using a new value for the viscos-
ity of air, an important variable in his oil-drop technique, bringing 
it into alignment with the new results.37 In the early 1940s, even 
higher values of e led to a further upward revision of the official 
figure. Sure enough, reasons were found for correcting Millikan’s 
value yet again, raising it to agree with the new value.38  Every time 
e increased, so Planck’s constant had to be raised as well.

Interestingly, Planck’s constant continued to creep upwards from 
the 1950s to the 1970s (Table 3). Each of these increases exceeded 
the estimated error in the previously accepted value. The latest val-
ue shows a slight decline.
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Several attempts have been made to look for changes in Planck’s 
constant by studying the light from quasars and stars assumed to be 
very distant on the basis of the red shift in their spectra. The idea 
was that if Planck’s constant has changed, the properties of the light 
emitted billions of years ago should be different from more recent 
light. Little difference was found, leading to the seemingly impres-
sive conclusion that h varies by less than 5 parts in 1013  per year. 
But critics of such experiments have pointed out that these con-
stancies are inevitable, since the calculations depend on the implicit 
assumption that h is constant; the reasoning is circular.39 (Strictly 
speaking, the starting assumption is that the product hc is constant; 
but since c is constant by definition, this amounts to assuming the 
constancy of h.)

FluctuAtions in the  

Fine-structure constAnt

One of the problems of looking for changes in a fundamen-
tal  constant is that if changes are found in the constant, then it is 
 difficult to know whether it is the constant itself that is changing, 
or the units in which it is measured. However, some of the con-
stants are dimensionless, expressed as pure numbers, and hence the  

TABLE THREE

PlAnck’s constAnt From 1951 to 
1988 (REVIEW VALUES)
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question of changes in units does not arise. One example is the ratio 
of the mass of the proton to the mass of the electron. Another is 
the fine-structure constant. For this reason, some metrologists have 
emphasized that “secular changes in physical ‘constants’ should be 
formulated in terms of such numbers.”40

Accordingly, in this section I look at the evidence for changes in 
the fine-structure constant, &alpha;, formed from the charge on the 
electron, the velocity of light, and Planck’s constant according to 
the formula &alpha; = e2/2hc&in;

0
, where &in;

0
 is the permittivity 

of free space. It gives a measure of the strength of electromagnetic 
interactions, and is sometimes expressed as its reciprocal, approxi-
mately 1/137. This constant is treated by some theoretical physicists 
as one of the key cosmic numbers that a Theory of Everything 
should be able to explain.

Between 1929 and 1941 the fine-structure constant increased 
by about 0.2 percent, from 7.283 × 10-3 to 7.2976 × 10-3.41 This 
change was largely attributable to the increased value for the 
charge on the electron, partly offset by the fall in the speed of light, 
both of which I have already discussed. As in the case of the other  

F I G U R E  X V I I

Best values of the fine-structure constant (&alpha;) from 1941 
to 1983.
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constants, there was a scatter of results from different investiga-
tors, and the “best” values were combined and adjusted from time 
to time by reviewers. The progress of these consensus values from 
1941 onwards is shown in Figure 17. As in the case of other con-
stants, the changes were generally larger than would be expected 
on the basis of the estimated errors. For example, the increase from 
1951 to 1963 was twelve times greater than the estimated error in 
1951 (expressed as the standard deviation); the increase from 1963 
to 1973 was nearly five times the estimated error in 1963. The  
relevant figures are shown in Table 4:

TABLE FOUR

the Fine-structure constAnt  
From 1951 to 1973

Several cosmologists have speculated that the fine-structure con-
stant might vary with the age of the universe,42 and attempts have 
been made to check this possibility by analyzing the light from 
stars and quasars, assuming that their distance is proportional to the 
red-shift of their light. The results suggest that there has been little 
or no change in this constant.43 But as with all other attempts to 
infer the constancy of constants from astronomical observations, 
many assumptions have to be made, including the constancy of 
other constants, the correctness of current cosmological theories, 
and the validity of red-shifts as indicators of distance. All of these 
assumptions have been and still are being questioned by dissident 
cosmologists and astrophysicists.44
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do constAnts reAlly chAnge?

As we have seen with the four examples above, the empirical data 
from laboratory measurements reveal all sorts of variations as time 
goes on. Similar variations are found in the values of the other 
 fundamental constants. These do not trouble true believers in 
constancy, because they can always be explained in terms of ex-
perimental error of one kind or another. Because of continual 
 improvements in techniques, the greatest faith is always placed in 
the latest measurements, and if they differ from previous ones, the 
older ones are automatically discredited (except when the older 
ones are endowed with a high prestige, as in the case of Millikan’s 
measurement of e). Also, at any given time, there is a tendency for 
metrologists to overestimate the accuracy of contemporary mea-
surements, as shown by the way that later measurements often dif-
fer from earlier ones by amounts greater than the estimated error.   
Alternatively, if metrologists are estimating their errors cor-
rectly,  then the changes in the values of the constants show that 
the constants really are fluctuating. The clearest example is the fall 
in the speed of light from 1928 to 1945. Was there a real change in 
the course of nature, or was it due to a collective delusion among 
metrologists?

So far there have been only two main theories about the funda-
mental constants. First, they are truly constant, and all variations 
in the empirical data are due to errors of one kind or another. As 
science progresses, these errors are reduced. With ever-increasing 
precision we come closer and closer to the constants’ true values. 
This is the conventional view. Second, several theoretical physicists 
have speculated that one or more of the constants may vary in 
some smooth and regular manner with the age of the universe, or 
over astronomical distances. Various tests of these ideas using astro-
nomical observations seem to have ruled out such changes. But 
these tests beg the question. They are founded on the assumptions  



SC IENTIF IC  I LLUS IONS 

204

that they set out to prove: that constants are constant, and that pres-
ent-day cosmology is correct in all essentials.

There has been little consideration of the third possibility, which 
is the one I am exploring here, namely the possibility that constants 
may fluctuate, within limits, around average values which them-
selves remain fairly constant. The idea of changeless laws and con-
stants is the last survivor from the era of classical physics in which 
a regular and (in principle) totally predictable mathematical order 
was supposed to prevail at all times and in all places. In reality, we 
find nothing of the kind in the course of human affairs, in the 
biological realm, in the weather, or even in the heavens. The chaos 
revolution has revealed that this perfect order was a beguiling illu-
sion.45 Most of the natural world is inherently chaotic.

The fluctuating values of the fundamental constants in experi-
mental measurements seem just as compatible with small but real 
changes in their values, as they are with a perfect constancy obscured 
by experimental errors. I now propose a simple way of distinguish-
ing between these possibilities. I concentrate on the gravitational 
constant, because this is the most variable . But the same principles 
could be applied to any of the other constants too.
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An Experiment to Detect Possible  

Fluctuations in the Universal  

Gravitational Constant

The principle is simple. At present, when measurements are 
made in a particular laboratory, the final value is based on an 
average of a series of individual measurements, and any un-
explained variations between these measurements are attrib-
uted to random errors. Clearly, if there were real underlying 
fluctuations, either owing to changes in the earth’s environ-
ment or to inherently chaotic fluctuations in the constant 
itself, these would be ironed out by the statistical procedures, 
showing up simply as random errors. As long as these mea-
surements were confined to a single laboratory, there would 
be no way of distinguishing between these possibilities.

What I propose is a series of measurements of the univer-
sal gravitational constant to be made at regular intervals—
say monthly—at several different laboratories all around the 
world, using the best available methods. Then, over a period 
of years, these measurements would be compared. If there 
were underlying fluctuations in the value of G, for whatever 
reason, these should show up at the various locations. In oth-
er words, the “errors” might show a correlation—the values 
might tend to be high in some months and low in others. In 
this way, underlying patterns of variation could be detected 
that could not be dismissed as random error.

It would then be necessary to look for other possible ex-
planations that did not involve a change in G, including 
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 possible changes in the units of measurement. How these in-
quiries would turn out is impossible to foresee. The impor-
tant thing is to start looking for correlated fluctuations. And 
precisely because fluctuations are being looked for, there is 
more chance of finding them. By contrast, the current theo-
retical paradigm leads to a sustained effort by everyone con-
cerned to iron out variations, because constants are assumed 
to be truly constant.

Unlike the other experiments proposed in this book, this 
one would involve a fairly large-scale international effort. 
Even so, the budget would not need to be huge if it took 
place in established laboratories already equipped to make 
such measurements. And it is even possible that it could be 
done by students. Several inexpensive methods for determin-
ing G have been described, based on the classical method of 
Cavendish using a torsion balance, and an improved student 
method has recently been developed which is accurate to 
0.1 percent.46

One of the advantages of the continual improvement in 
precision of metrological techniques is that it should become 
increasingly feasible to detect small changes in the constants. 
For example, a far greater accuracy in measurements of G 
should be possible when experiments can be done in space-
craft and satellites, and appropriate techniques are already 
being proposed and discussed.47 Here is an area where a big 
question really would need big science.

But there is in fact one way that this research could be 
done on a very low budget to start with: by examining the 
existing raw data for measurements of G at various laborato-
ries over the last few decades. This would require the cooper-
ation of the scientists concerned, because raw data are kept in 
scientists’ notebooks and laboratory files, and many scientists 
are reluctant to allow others access to these private records. 
But given this cooperation, there may already be enough 
data to look for worldwide fluctuations in the value of G.

The implications of fluctuating fundamental constants 
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would be enormous. The course of nature could no longer 
be imagined as blandly uniform; we would recognize that 
there are fluctuations at the very heart of physical reality. 
And if different fundamental constants varied at different 
rates, these changes would create differing qualities of time, 
not unlike those envisaged by astrology, but with a more 
radical basis.
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C H A P T E R  S E V E N

THE EFFECTS OF  

EXPERIMENTERS’  

EXPECTATIONS

selF-FulFilling ProPhecies

Frequently things turn out just as expected or prophecied, not be-
cause of a mysterious knowledge of the future but because people’s 
behavior tends to make the prophecy come true. For example, a 
teacher who predicts that a student will fail may treat the student 
in ways that make failure more likely, thus fulfilling the original 
prophecy. The tendency for prophecies to be self-fulfilling is well 
known in the realms of economics, politics, and religion. It is also a 
matter of practical psychology. Various ways of using these powers 
are the bases of countless self-help books, showing how avoiding 
negative attitudes and adopting positive ones help to bring about 
remarkable successes in politics, business, and love. Likewise confi-
dence and optimism play an important part in the practice of medi-
cine and healing—and in sports, fighting, and many other activities.

However one chooses to interpret it, positive and negative ex-
pectations often influence what actually happens. Self-fulfilling 
prophecies are commonplace. So how does this apply to science? 
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Many scientists carry out experiments with strong expectations 
about the outcome, and with deep-rooted assumptions about what 
is and what is not possible. Can their expectations influence their 
results? The answer is yes.

First, expectations affect the kinds of questions that are asked 
in experiments. And these questions in turn shape what kinds of 
answers will be found. This is explicitly acknowledged in quantum 
physics, where the design of the experiment determines what kind 
of outcome is possible; for example, whether the answer will be in 
wave or particle form. But this principle is perfectly general. “The 
structure of the examination is like a stencil. It determines how 
much of the total truth will appear and what pattern it will sug-
gest.”1

Second, experimenters’ expectations affect what they observe, 
giving a tendency to see what they want to see and to ignore what 
they do not want to see. This tendency can lead to unconscious 
biases in observation and in the recording and analysis of data, to 
the dismissal of unfavorable results as errors, and to a very selective 
publication of results, as I discussed in the Introduction to Part 3.

Third, and more mysteriously, experimenters’ expectations may 
affect what actually happens. Just how mysterious this process might 
be is the question this chapter explores.

exPerimenter eFFects

A pioneering piece of industrial research, carried out at the 
Hawthorne plant of the Western Electric Company in Chicago in 
1927-9, has become familiar to generations of students of social 
psychology. It revealed what is now generally known as the “Haw-
thorne effect.”2 This study was designed to find out the effects on 
productivity of various changes in rest periods and refreshments. 
But, to the surprise of the investigators, output increased by about 
30 percent irrespective of the particular experimental treatments. 
The attention they were being given had a greater effect on the  
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workers than the particular physical conditions they were working 
under.

The Hawthorne effect may play a part in many kinds of re-
search, at least in psychology, medicine, and animal behavior. In-
vestigators affect the subjects of their investigation merely by  
paying  attention to them. Moreover, they may not only have a  
general influence, owing to their attention and interest, but also 
a specific influence on the way their subjects behave. In general, 
subjects tend to behave in accordance with experimenters’ expec-
tations.

The tendency for experiments to yield the expected results is 
known as the “experimenter effect,” or more precisely the “experi-
menter expectancy effect.” Most researchers in the behavioral and 
medical sciences are well aware of this tendency and try to guard 
against it by the use of “blind” methodologies. In “single-blind” 
experiments, the subjects do not know what treatment they are be-
ing subjected to. In “double-blind” experiments, the experimenters 
do not know either. The treatments are coded by a third party, and 
the experimenter does not know the code until after the data have 
been collected.

Important though experimenter effects are in research on  
human beings and animals, no one knows how widespread they 
are in other fields of science. The conventional assumption is 
that experimenter effects are widely enough recognized already,  
and are confined to animal behavior, psychology, and medicine. 
They are largely ignored in other areas of science, as can easily be 
seen by visiting a scientific library and looking through the jour-
nals in different fields. In research in biology, chemistry, physics, 
and engineering, double-blind methods are rarely, if ever, employed. 
Scientists in these fields are generally innocent of the possibility 
that experimenters might unconsciously affect the systems they are 
studying.

Lurking in the background is the alarming thought that much of 
established science may reflect the influence of the experimenters’ 
expectations, even through psychokinetic or other paranormal in- 
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fluences. These expectations may not only include those of indi-
vidual investigators but also the consensus among their peers. 
 Scientific paradigms, models of reality shared by professionals, have 
a great influence on the general pattern of expectation and could 
influence the outcome of countless experiments.

It is sometimes suggested, in a joking way, that nuclear physicists 
do not so much discover new subatomic particles as invent them. 
To start with, the particles are predicted on theoretical grounds. 
If enough professionals believe they are likely to be found, costly  
accelerators and colliders are built to look for them. Then, sure 
enough, the expected particles are detected, as traces in bubble 
chambers or on photographic films. The more often they are de-
tected, the easier they become to find again. A new consensus is 
established: they exist. The success of this investment of hundreds of 
millions of dollars then justifies yet further expense on even bigger 
atom smashers to find yet more predicted particles, and so on. The 
only limit seems to be set not by nature herself but by the willing-
ness of the U.S. Congress to go on spending billions of dollars on 
this pursuit.

In the physical sciences, although there has been very little em-
pirical research on experimenter effects, there have been many 
sophisticated discussions of the role of the observer in quantum 
theory. Such observers, discussed philosophically, sound like the 
detached minds of idealized objective scientists. But if the active 
influence of the experimenters mind is taken seriously, then many 
possibilities open up—even the possibility that the observer’s mind 
may have psychokinetic powers. Perhaps “mind over matter” phe-
nomena take place in the microscopic realm of quantum physics. 
Perhaps the mind can influence the probabilities of happenings 
which are “probabilistic,” not rigidly determined in advance. This 
idea is the basis of much speculation among parapsychologists,3 and 
is one way of trying to explain the interaction of mental and physi-
cal processes in the brain.4

In the realm of animal behavior, as I discuss below, there is ac-
tual experimental evidence for the effects of experimenters’ ex-
pectations on the behavior of animals. But in most areas of biology, 
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the possibility of such effects is usually ignored. An embryologist, 
for example, may well recognize the need to guard against biased 
observation and to use appropriate statistical procedures but is un-
likely to take seriously the idea that his expectations can, in some 
mysterious way, influence the development of embryonic tissues 
themselves.

In psychology and medicine, experimenter effects are generally 
explained in terms of influences transmitted by “subtle cues.” But 
just how subtle these cues may be is another question. It is gener-
ally assumed that they depend only on recognized forms of sen-
sory communication, in turn dependent only on the well-known 
principles of physics. The possibility that they include “paranormal” 
influences such as telepathy and psychokinesis is not discussed in 
polite scientific society. I believe that it is better to face this possibil-
ity than to ignore it, and propose an investigation of experimenter 
effects that takes into account the possibility of “mind over matt et” 
effects. But first it is important to consider what has already been 
established.

how PeoPle BehAve As exPected

People generally behave as expected. If we expect people to be 
friendly they are more likely to be so than if we expect them to be 
hostile, and treat them accordingly. The patients of Freudian analysts 
tend to have Freudian dreams, while patients of Jungian analysts 
have Jungian dreams. There are countless examples from all realms 
of human experience that illustrate this principle.

Compared with the richness of personal experience and anec-
dotal accounts, experiments on the effects of expectation on peo-
ple’s behavior seem contrived and trivial. Nevertheless, they are im-
portant in that they enable this effect to be investigated empirically 
land brought within the realm of scientific discourse. And hundreds 
of experiments have indeed shown that experimenters can effect 
the outcome of psychological investigations, biasing them in the 
direction of their expectations.5
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Here is one example. A group of fourteen psychology graduate 
students was given “special training” in a “new method of learning 
the Rorschach procedure,” in which they would be asking people 
what patterns they saw in ink blots. Seven of them were led to 
believe that experienced psychologists obtained more human than 
animal images from their subjects. The other seven were given the 
same ink blots but told that they had been found by experienced 
psychologists to give rise to a higher proportion of animal images. 
Sure enough, the second group obtained significantly more animal 
images than the first.

Less trivial is the empirical demonstration that the effects of such 
expectations are not confined to short-term laboratory experiments. 
In schools, for instance, the way teachers treat pupils and hence the 
way the children learn is strongly influenced by expectations. The 
textbook example is called the “Pygmalion experiment,” carried 
out in an elementary school in San Francisco by the Harvard psy-
chologist Robert Rosenthal and his colleagues. These prestigious 
scientists created expectations in the teachers that certain children 
in their classes were about to bloom intellectually and would show 
remarkable gains in the current school year. The psychologists cre-
ated this belief by administering a test to all the children in the 
school, describing it as a new technique for predicting intellectual 
“blooming,” calling it the “Harvard Test of Inflected Acquisition.” 
Within each class, the teacher was then given the names of the 20 
percent of the children who had scored highest. In fact, it was an 
ordinary non-verbal intelligence test, and the names of those most 
likely to “bloom” were chosen at random.

At the end of the school year, when all the children were tested 
again with the same intelligence test, in the first grade, the “prom-
ising” children scored an average of 15.4 IQ points more than 
the  control children; in the second grade 9.5 points more. Not 
only did these “promising” children tend to score better, but there 
was also a tendency for teachers to rate them as more appealing, 
adjusted, affectionate, curious, and happy. This effect showed up  
much less from the third grade upwards, probably because the 
teachers had their own expectations about the children; the expec-
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tations created by Rosenthal and his colleagues had much less effect 
when they had to compete with established reputations.6 Many 
subsequent studies have confirmed and amplified these conclu-
sions.7

A criticism leveled against Rosenthal and his colleagues was that 
their own strong commitment to finding experimenter effects had 
biased their own results. Rosenthal replied that if this were so it 
would merely prove his point in another way:

We could perform a study in which we randomly divided ex-
pectancy investigators into two groups: in the first, expectancy 
experiments would be conducted as usual, while in the sec-
ond, special safeguards would be employed so that the expec-
tancy of the principal investigator could not be communicated 
to the experimenters. Suppose that the average expectancy ef-
fect for the first group was seven, and for the second, zero. 
We would still view this as evidence for the phenomenon of 
expectancy effects!

8

Although in the medical and behavioral sciences double-blind pro-
cedures are routinely employed to guard against experimenter ef-
fects, these methods are only partially effective. Some effects of ex-
pectancy still persist, and are most clearly seen in the placebo effect 
in medical research.

the PlAceBo eFFect

Placebos are treatments with no specific therapeutic value which 
nevertheless help to make many people better. Medical research-
ers have found that placebo effects are all-pervasive in medicine. If 
 placebo effects are not controlled in therapeutic studies, the find-
ings are generally considered unreliable. Placebo effects have been 
found in many conditions, including cough, mood changes, an-
gina pectoris, headache, seasickness, anxiety, hypertension, status 
 asthmaticus, depression, common cold, lymphosarcoma, gastric se-
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cretion and motility, dermatitis, rheumatoid arthritis, fever, warts, 
insomnia, and pain symptoms from a variety of sources.9

Much of the success of therapy through the ages can be attri-
buted to the placebo effect, irrespective of the kind of thera-
py, or of the theories supporting it. And there can be no doubt  
that it plays a large role in modern medicine as well. A survey of a  
wide range of drug trials has revealed that placebos are, on aver-
age, about a third to a half as effective as specific medication—a 
big effect; for blank pills that cost almost nothing. But placebos 
are not just blank pills. They can also be forms of blank counseling 
or psychotherapy, or even blank surgery. For example, one surgical 
procedure for the treatment of angina pain involved the binding of 
the mammary arteries. When the effectiveness of this procedure was 
rested, the appropriate incision was made in control patients, but 
no artery was bound. “Relief from the angina pain was the same 
among the real and sham surgery groups. In addition, both groups 
showed physiological changes, including reduction in the inverted 
T-wave of the EKG recording.”10

So what are placebos? The history of the word itself is revealing. 
It is the first word of a chant in medieval funeral rites, “placebo 
domino”—I shall please the Lord.11 The word was used to refer to 
professional mourners who were paid to ‘‘sing placebos” it the bier 
of the deceased in place of the family, whose role it was originally. 
Over the course of several centuries the connotations of the term 
gradually became derisive; it was used to describe flatterers, syco-
phants, and social parasites. It first appeared in a medical dictionary 
in 1785, in a pejorative sense, defined as “a commonplace method 
or medicine.”12

The professional placebo singers in the Middle Ages no doubt 
tended to lack any specific devotion to the deceased. Nevertheless 
their chanting was generally believed to be of value as part of an 
acknowledged ritual. Modern placebos are given in a therapeu-
tic setting, and also depend for their power on current beliefs and 
expectations, both of the doctor and the patient. Any method of 
treatment in any culture, traditional or modern, occurs in a context  
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in which the particular techniques are viewed by the patient as 
plausible and the therapists as potentially effective.

Doctors are often quick to ascribe the efficacy of traditional or 
“unscientific” medical systems to the placebo phenomenon, and 
also to impute the use of placebos to other kinds of physician. But 
they tend to exempt their own kind of medicine. In one survey of 
attitudes to placebo effects, surgeons excluded surgery, internists 
excluded medication, psychotherapists excluded psychotherapy, 
and psychoanalysts excluded psychoanalysis.13 Moreover, in medi-
cal research, placebo effects are generally regarded as a nuisance. But 
perhaps the negative attitudes of physicians to placebos is just as 
well, since it is the other side of the coin of their faith in the special 
efficacy of their own techniques, which therefore tend to work bet-
ter—because of the placebo effect!

The largest placebo effects occur in double-blind trials in which 
both patients and physicians believe a powerful new treatment 
is being used. If the treatment is believed by the doctors to be 
less effective, a smaller placebo effect is obtained. In single-blind  
trials,  in which the doctors know which patients have been 
given the placebo but the patients do not, placebos are still less  
effective. In open conditions where the patients know they are re-
ceiving placebos, the effects are smallest of all. In other words, treat-
ments work best if they are thought to have powerful beneficial 
effects by both doctors and patients. Conversely, in trials where the 
active medications are labeled as placebos, the drugs give poorer 
clinical results.14

Thus lowered expectations lead to a lowered placebo effect. 
This is the case with new “wonder drugs” that arouse high hopes 
to start with, but fail to live up to expectations. This pattern was 
recognized by the nineteenth-century French physician Armand 
Trousseau, who advised his colleagues to “treat as many patients 
as possible with the new drugs while they still have the power to 
heal.”15 There are many modern examples. For instance, at one 
time the drug chlorpromazine was hailed for its efficacy in treating  
schizophrenia, but then faith in its powers gradually waned. In  
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successive trials it was found to be less and less effective. The ef-
fects of placebos declined in parallel. “Perhaps as the investigators 
began to realize that the new ‘wonder drug’ was not as powerful as 
they had hoped, their expectations, and possibly their interest in the 
patients declined.”16 Here is another particularly striking example, 
from the 1950s:

A man with advanced cancer was no longer responding 
to radiation treatment. He was given a single injection of  
an experimental drug, Krebiozen, considered by some at the 
time to be a “miracle cure” (it has since been discredited).  
The results were shocking to the patient’s physician, who 
stated that his tumors “melted like snowballs on a hot stove.”  
Later the man read studies suggesting the drug was ineffec-
tive, and his cancer began to spread once more. At this point 
his doctor, acting on a hunch, administered a placebo intra-
venously. The man was told the plain water was a “new, im-
proved” form of Krebiozen. Again, his cancer shrank away 
dramatically. Then he read in the newspapers the American 
Medical Association’s official pronouncement: Krebiozen was 
a worthless medication. The man’s faith vanished, and he was 
dead within days.17

The same principles apply to medical research itself. Believers 
and non-believers in new forms of treatment tend to obtain very 
different results: “Quantitatively, the pattern is consistent. The initial 
70 to 90 percent effectiveness in the enthusiasts’ reports [decreased] 
to 30 to 40 percent ‘baseline’ placebo effectiveness in the skeptics’ 
reports.”18

A remarkable feature of placebos is that patients not only benefit 
from them, but also exhibit toxic responses or side effects. In one 
survey of sixty-seven double-blind drug trials involving 3,549 pa-
tients, 29 percent of the patients showed various side effects while 
they were being treated with the placebo, including anorexia, nau-
sea, headache, dizziness, tremor, and skin rash.19 The side effects 
were sometimes so severe that they required additional medical 
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 intervention. Moreover, they showed a relationship to the doctors’ 
or patients’ expectations about the active drug being used in the 
trial.20 For example, in a large-scale double-blind trial of oral con-
traceptives, 30 percent of the women who were administered the 
placebo reported decreased sex drive, 17 percent increased head-
ache, 14 percent increased menstrual pain, and 8 percent increased 
nervousness and irritability.21

Just as the power of blessings is mirrored by the power of curses, 
so the beneficial effects of placebos are mirrored by the negative 
effects of procedures expected to bring about harm, technically 
known as “negative placebos” or “nocebos.” Spectacular examples 
in Africa, Latin America, and elsewhere are known to anthropolo-
gists as “voodoo deaths,” brought about by belief in the power of 
bewitchment. Less spectacular nocebo effects have also been dem-
onstrated in laboratory experiments, as in a study in which subjects 
were told that a mild electric current was being passed through 
their head by means of applied electrodes, and warned that this 
might give rise to a headache. Although there was in fact no cur-
rent, two-thirds of the subjects developed headaches.22 Both pla-
cebos and nocebos depend on prevailing cultural beliefs, including 
the belief in scientific medicine. “Simply put, belief sickens; belief 
kills; belief heals.”23

the inFluence oF exPectAncy on AnimAls

Animals respond to different people differently, as every pet 
owner and animal trainer knows. They recognize people they are 
used to, and tend to be on their guard with strangers. They seem to 
sense whether people are friendly, gauge their fear or confidence, 
and respond to their expectations. From a commonsense point of 
view, based on everyday experience, it is hardly surprising that sci-
entists who do experiments on animals have a personal influence 
on the animals. The experimenters’ attitudes and expectations affect 
the animals they work with.

The classical experiments on the effects of experimenters’ ex-
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pectations on animals were carried out in the 1960s by Robert 
Rosenthal and his colleagues. They used students as experiment-
ers and rats as subjects. The rats came from a standard laboratory 
strain, but were divided at random into two groups, labeled “Maze-
Bright” and “Maze-Dull.” The students were told that these animals 
were the products of generations of selective breeding at Berkeley 
for good and poor performance in standard mazes. The students 
naturally expected the “bright” rats to learn quicker than the “dull” 
ones. Sure enough, this is what they found. Overall the “bright” rats 
made 51 percent more correct responses a ad learned 29 percent 
faster than the “dull” rats.24

These findings have been confirmed in other laboratories and 
with other kinds of learning.25 Comparable experimenter effects 
have even been observed with flatworms, lowly creatures that live 
in mud at the bottom of ponds and in similar aquatic environ-
ments. In one such study, a sample of essentially identical Planaria 
worms was divided into two groups, one of which was described 
as a strain showing few head turns and body contractions (“low- 
response-producing worms”), and the other as a frequent turner 
and contracter (“high-response-producing worms”). With these 
expectations in mind, the experimenters found on average five 
times more head turns and twenty times more contractions in the 
‘high-response-producing’’ worms.26

These expectancy effects, like those in Rosenthal’s rat experi-
ment, were shown by undergraduate students, who may be  especially 
prone to see, or even to pretend to see, what they are told to ex-
pect. Seasoned observers might generally show smaller expectancy 
effects. This was the case, for example, when mo re  experienced 
researchers were working with Planaria. The number of contrac-
tions in “high-response-producing” Planaria was found to be  
two to seven times greater than in “low-response-producing” 
worms, compared with the average of twenty times greater  
found by undergraduates. Nevertheless, a two- to sevenfold increase 
is still a large effect, and obviously introduces a serious bias into the 
results.

On the other hand, experienced observers may be strongly  
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committed to particular views of reality, directly or indirectly result-
ing in greater expectancy effects than those found among novices 
with less personal commitment to particular theories. They may 
create a climate of expectation among their colleagues and techni-
cians, and this in turn may influence the way their animals behave.

Although expectancy effects were first systematically investigated 
in the 1960s and have now been demonstrated in hundreds of spe-
cial studies,27 the general principle is by no means new. For exam-
ple, Bertrand Russell, writing with his customary wit and clarity» 
put it as follows in 1927:

The manner in which animals learn has been much studied 
in recent years, with a great deal of patient observation and 
experiment. . . . One may broadly say that all the animals that 
have been carefully observed have behaved so as to confirm the 
philosophy in which the observer believed before his obser-
vations began. Nay, more, they have all displayed the national 
characteristics of the observer. Animals studied by Americans 
rush about frantically, and with an incredible display of hustle 
and pep, and at last achieve the desired result by chance. Ani-
mals observed by Germans sit still and think, and at last evolve 
the solution out of their inner consciousness.28

exPerimenter eFFects in PArAPsychology

Experimenter effects are well known to parapsychologists, for 
several reasons. First, it has long been known to experienced re-
searchers that subjects tend to show more psychic powers when 
they are feeling relaxed, and in a positive and enthusiastic atmo-
sphere. If they are anxious, uncomfortable, or treated in a formal 
and detached way by the scientific investigators, they do not per-
form so well. In fact they may show no significant psychic powers 
at all, no “psi effects,” in the jargon of parapsychology.

Second, it is a matter of common observation among research-
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ers in this field that subjects who show considerable psychic abili-
ties often tend to lose them when strangers come into the room 
as observers. The pioneering parapsychologist J. B. Rhine actually 
quantified this effect in a series of trials with a gifted subject, Hu-
bert Pearce, having noticed that when someone called in to see 
Pearce at work his scores at once dropped down. “We began to 
take down evidence, sometimes inviting a visitor for that purpose, 
sometimes availing ourselves of a casual caller. We recorded the time 
of entrance and exit on 7 visitors, one being present twice. They all 
produced a drop in Pearce’s scoring.”29

The off-putting effect of strangers is particularly strong when 
the strangers are sceptical, especially if they are hostile to the ex-
periment itself or to the people involved. However, if strangers are 
friendly, and especially if they help in some way in the experiment, 
rather than behaving as detached observers, subjects get used to 
them and psi scores rise again.30 Sceptics usually take the failure 
of parapsychological tests in the presence of sceptics to mean that 
psychic powers cannot be detected under rigorous scientific con-
ditions, and therefore don’t really exist. But the negative effects of 
sceptics may well be due to their off-putting presence and negative 
expectations, mediated by subtle and not-so-subtle cues.

Third, it is well known among parapsychologists that some ex-
perimenters consistently obtain positive results in their research, 
while others do not. This effect was systematically investigated in 
the 1950s by two British researchers. One, C. W. Fisk, a retired in-
ventor, consistently obtained significant results in his experiments. 
The other, D. J. West, later to become Professor of Criminology at 
Cambridge, was usually unsuccessful in detecting psychic phenom-
ena. In these experiments, each investigator prepared half of the 
test items, and scored them at the end. The subjects did not know 
that two experimenters were involved, nor did they meet them; 
they received the test items through the post and also returned 
them by mail. The results from Fisk’s half of the experiment showed 
highly significant effects for clairvoyance and psychokinesis. West’s 
data showed no deviation from chance. They concluded that West 
was “a jinx.”31
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Fourth, in research on psychokinesis it has repeatedly been found 
that experimenters who find significant effects are themselves good 
subjects. For example, Helmut Schmidt, the inventor of the Schmidt 
machine, a random number generator whose output can apparently 
be affected by willing certain patterns to emerge, has found that he 
is often his own best subject.32 One investigator, Charles Honor-
ton, has even shown that psychokinetic effects on random number  
generators by the subjects in his experiments are more due to  
himself than to his subjects.33 The subjects showed psychokinetic 
powers when he was present; and he himself showed them when 
he was acting as the experimental subject. But the psi effect was  
lost when he was not present and the subjects were tested by  
another experimenter. Honorton and his colleague Barksdale con-
cluded that such effects showed that “traditional boundaries be-
tween subjects and experimenters cannot be easily maintained.” 
They interpreted their results as a “psi-mediated experimenter  
effect.”34

The implications of such experimenter effects are staggering. If 
parapsychologists can bring about psi-mediated experimenter ef-
fects, whether intentionally or not, through their influence over 
their subjects, even at a distance (as in the Fisk-West experiments), 
then the conventional separation between experimenters and the 
subjects of their investigation breaks down. Moreover, if people can 
influence physical events such as radioactive decay, then the con-
ventional separation between mind and matter breaks down too. 
But then why should psi-mediated experimenter effects be con-
fined to parapsychology? Might they not occur in many other fields 
of science?

how PArAnormAl is normAl science?

There is a good reason for the conventional taboo against parapsy-
chology, making it a kind of outcast from established science. The 
existence of psychic phenomena would seriously endanger the illu-
sion of objectivity. It would raise the possibility that many empiri-
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cal results in many fields of science reflect the expectations of the 
experimenters through subtle unconscious influences. Ironically, 
the orthodox ideal of passive observation may well provide excel-
lent conditions for paranormal effects:

An experimenter preparing his apparatus, getting his animals 
ready, and then leaving them with some feeling of assurance 
that the experiment will run and the animals will appropri-
ately “do their thing” cannot but remind us of certain aspects 
of magic, ritual, or perhaps petitionary prayer. Some thing is 
done with the confidence that it will produce a desired result, 
and the participant, once he has done this, psychologically puts 
a distance between himself and the outcome. He is not trying 
to make things happen, but just trusts that they will. . . . Such 
circumstances may provide an optimum opportunity for psy-
chokinetic intervention.35

This possibility has indeed been raised in a paper in Nature enti-
tled “Scientists confronting the paranormal,” by the physicist David 
Bohm and others. They noted that the relaxed conditions necessary 
for the appearance of psychokinetic phenomena are also those most 
fruitful for scientific research in general. Conversely, tension, fear, 
and hostility tend not only to inhibit psi effects, but also to influ-
ence experiments in the so-called hard sciences too. “If any of those 
who participate in a physical experiment are tense and hostile, and 
do not really want the experiment to work, the chances of success 
are greatly diminished.”36

The defenders of orthodoxy generally reject or ignore the pos-
sibility of paranormal influences under any circumstances. The task 
of keeping science psi-free is undertaken by organized groups of 
Skeptics. These scientific vigilantes continually challenge any evi-
dence for psi effects, rejecting it on one or more of the following 
grounds:

1. Incompetent experimentation.
2. Selective observation, recording, and reporting of data.
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3. Unconscious or conscious deception.
4. Experimenter effects mediated by subtle cues.

Skeptics are right to point out these possible sources of error in 
parapsychological research. But the same sources of bias are present 
in orthodox research as well. The very fact that parapsychological 
research is subject to such critical scrutiny makes researchers in this 
field unusually conscious of the effects of expectation. Ironically, it 
is in conventional, uncontroversial fields of research that the influ-
ences of experimenters’ expectations are most likely to pass unde-
tected.

The evidence for experimenter effects in medicine and the be-
havioral sciences is undeniable. And that is why “subtle cues” take 
on such an important explanatory role. Almost everyone agrees 
that subtle cues such as gestures, eye movements, body posture, and 
odors can influence people and animals. Skeptics are very keen on 
emphasizing the importance of such cues, and rightly so. A favor-
ite example showing the importance of subtle communication is 
the story of Clever Hans, a famous horse in Berlin at the turn of 
the century. This horse could apparently perform arithmetic in the 
presence of its owner by tapping a hoof on the ground to count 
out an answer. Fraud seemed unlikely, since the owner would al-
low other people (free of charge) to question the animal them-
selves. The phenomenon was scientifically investigated in 1904 by 
the psychologist Oskar Pfungst, who concluded that the horse was 
receiving clues from gestures made, probably unwittingly, by the 
owner and other questioners. Pfungst found that he could get the 
horse to give the correct answer simply by concentrating his at-
tention on the number, though he was not aware of making any 
movement that would give the number away.37

No one denies that subtle cues from experimenters, passing 
through normal sensory channels, can affect people and animals. 
Skeptics claim that such influences may explain many examples 
of seemingly telepathic communication. But granted all this, the 
possibility remains that both subtle sensory cues and “paranormal” 
influences play a part.
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The story of Pfungst’s investigation of Clever Hans has been told 
again and again to generations of psychology students. What is less 
well known is that after Pfungst’s investigation, described in his book 
on Clever Hans published in 1911, further studies on horses with 
similar mathematical powers showed that more was involved than 
subtle sensory cues. For example, when Maurice Maeterlinck in-
vestigated the famous calculating horses of Elberfeld, he concluded 
that they were somehow reading his mind, rather than responding 
to subtle sensory cues. After a series of increasingly stringent tests, 
he finally thought of one which “by virtue of its very simplicity, 
could not be exposed to any elaborate and farfetched suspicions.” 
He took three cards with numbers on them, shuffled them without 
looking at them, and placed them face down on a board where the 
horse could see only their b ank backs. “There was therefore, at 
that moment, not a human soul on earth who knew the figures.” 
Yet, without hesitation, the horse rapped out the number the three 
cards formed. This experiment succeeded with the other calculat-
ing horses too “as often as I cared to try it.”38 These results go even 
beyond the possibility of telepathy, since Maeterlinck himself did 
not know the answers when the horses were tapping them out. 
They imply either that the horses were capable of clairvoyance, 
directly knowing what was on the cards, or precognition, know-
ing the number that would be in Maeterlink’s mind when he later 
turned the cards over.

For more than eighty years, the story of Clever Hans and Pfungst 
has been told and retold as a triumph of scepticism. It has taken on 
a mythic significance, enabling seemingly paranormal effects to be 
explained in terms of subtle cues. But what if some of the subtle 
cues are themselves paranormal? There is a taboo against even dis-
cussing this possibility, let alone investigating it. Nevertheless, the 
possible importance of parapsychological influences was suggested 
to Rosenthal by one of his colleagues at Harvard right at the outset 
of his research on experimenter effects:

Had I the wit or courage to do so, I could easily have con-
ducted a study in which experimenters with varying expecta-
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tions for their subjects’ responses were prevented from having 
sensory contact with those subjects. My prediction, then and 
now, was (and would be) that under these conditions no ex-
pectancy effects could occur. But I never did the study.39

Maybe if someone actually did this study, Rosenthal’s prediction 
would turn out to be wrong. Maybe some of the effects of experi-
menters’ expectations are indeed paranormal. Such subtle influenc-
es would not be opposed to subtle cues; they would usually work 
along with them, and operate just as unconsciously.

Although experimenter effects are well recognized in the medi-
cal and behavioral sciences, the fact that they are explained—or 
explained away—in terms of “subtle cues” prevents them from be-
ing taken very seriously in other fields of investigation such as bio-
chemistry. Whereas a person or a rat might pick up a scientist’s ex-
pectations and respond accordingly, an enzyme in a test tube would 
not be expected to respond to subtle body language, unconscious 
facial gestures, etc. Of course, there is a general recognition of the 
possibility of biased observation, but this is not a result of any ac-
tual influence on the experimental system itself. The scientist may 
“see” a difference that fits his or her expectancy, but the difference 
is supposed to be only in the eye of the observer, not in the mate-
rial studied.

Nevertheless, all this is merely an assumption. There has been 
practically no research on the influence of experimenters’ expec-
tations in fields of science such as agriculture, genetics, molecular 
biology, chemistry, and physics. Since the material studied is as-
sumed to be immune from such influences, precautions against 
them are assumed to be unnecessary. Except in the behavioral sci-
ences and in clinical research, double-blind procedures are rarely 
employed.

I now suggest a variety of tests to explore the possibility that 
experimenter effects may be far more widespread than previously 
thought.
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Experiments on Possible Paranormal  

Experimenter Effects

In looking for experimenter effects, I think it is best to start 
with situations where the phenomena show an inherent 
variability, an inherent indeterminism, allowing scope for the 
biasing effects of expectancy. This is certainly the case with 
human and animal behavior, where expectancy effects have 
been so clearly demonstrated. I would not expect physical 
systems with a high degree of uniformity and predictability 
to show much scope for biasing effects, for example the dy-
namics of billiard balls (although even here, in a hotly con-
tested game of billiards, a player might be highly motivated 
to affect the outcome of impacts and collisions, and could 
conceivably bring into play unconscious psychokinetic 
powers).

In fact variable, statistical results are the norm in most 
fields of social and biological research, including sociology, 
ecology, veterinary medicine, agriculture, genetics, develop-
mental biology, microbiology, neurophysiology, immunology, 
and so on. And so they are in quantum physics, where prob-
abilities are of the essence. There are many areas of the physi-
cal sciences too where inherent variability is very apparent, 
as in crystallization processes—for example, every snow-
flake is different. And even the most mechanistic of systems, 
mass-produced machines, are variable. Their tendency to 
break down, for example, is measured statistically, as in the 
“reliability” figures for different brands published in con-
sumer surveys. And almost everyone has heard of  “lemons,” 
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individual cars or other machines which are exceptionally 
unreliable—in extreme cases even said to be “jinxed.”

What I am proposing is a general type of experiment that 
can be conducted in many fields of enquiry. The experi-
mental design follows Rosenthal’s standard procedure but 
is extended to other areas which are so far unexplored. The 
purpose is to find out which systems are susceptible to the 
influence of experimenters’ expectations, and to compare 
the susceptibilities of different systems. Here are two ex-
treme examples.

First, students are given two samples of radioactive tracers, 
of the kind routinely used in biochemical and biophysical 
research, and led to believe that one is more radioactive than 
the other. In fact, both are the same. They then determine 
the levels of radioactivity following standard laboratory pro-
cedures, with automatic Geiger or scintillation counters. Do 
they tend to find more radioactivity in the sample:; where 
they expect it?

In the second example, in the field of consumer research, 
volunteers are given samples of a standard product, say an 
automatic camera, and told they are taking part in an experi-
ment to study the “Monday morning” effect, whereby an 
unusually high proportion of “lemon” cameras are produced 
on Monday mornings. Half the cameras, drawn at random 
from a normal consignment, are labeled “Monday Morning 
Sample.” The others are labeled “Reliable Control.” The ex-
periment is designed so that both lots of cameras are used to 
an equal extent under comparable conditions, and the vol-
unteers are asked to report regularly on any problems they 
have encountered. Do the “Monday morning” cameras tend 
to show more defects?

I would guess that the camera experiment might show a 
bigger expectancy effect than the radioactivity experiment. 
There are more ways that people’s expectations could affect 
the results—for instance, they may be more on the look-
out for faults with the “Monday morning” cameras, or treat 



THE  EFFECTS  OF  EXPERIMENTERS ’ EXPECTATIONS  

231

them with less respect, handling them more roughly. There 
would also be the possibility of unconscious paranormal in-
fluences; for example their negative expectations about the 
“Monday morning” cameras might somehow put a “jinx” 
on them. But even the radioactivity experiment leaves scope 
for several kinds of influence, including conscious or uncon-
scious errors in preparing the sample for radioactive analysis, 
and a psychokinetic influence on the process of radioactive 
decay itself, or on the operation of the measuring instru-
ment. If these experiments did in fact provide positive evi-
dence for expectancy effects, further research could then be 
designed to tease apart the possibilities, separating possible 
paranormal effects from other sources of bias.

Here are some more examples of experiments of this gen-
eral type.

1. A crystallization experiment
Many compounds do not crystallize readily even from su-
persaturated solutions; there may be delays of hours, days, 
or even weeks before crystals appear. However, crystalliza-
tion can be initiated by putting in “seeds” or “nuclei” around 
which the crystals can form. In this experiment, students 
are given a supersaturated solution of a hard-to-crystallize 
substance and also two samples of a fine powder, one de-
scribed as a “nucleation enhancer,” made by a special seed-
enrichment process, and the other as an “inert control.” In 
fact the two powders are identical. To each of several identi-
cal containers containing a fixed amount of supersaturated 
solution, the students add a small, defined amount of “nucle-
ation enhancer”; to an equal number of identical containers 
with the same amount of supersaturated solution, they add 
the same amount of “inert control” powder. They examine 
the samples at regular intervals, recording which ones have 
crystallized. Do the samples they expect to crystallize sooner 
show a tendency to do so?
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2. A biochemical experiment
Students in a biochemistry practical class are given two 

samples of a particular enzyme. One is described as having 
been treated with an inhibitor which partially blocks its ac-
tivity; the other is described as the untreated control. In fact 
both samples are identical. They measure the enzyme activity, 
using standard biochemical techniques. Does the “inhibited” 
enzyme tend to show lower activity than the “control”?

3. A genetic experiment
Students in a genetics practical class are given seeds of a 

fast-growing plant species, for example Arabidopsis thaliana, 
a small plant in the mustard family commonly used for ge-
netic research. They divide this lot of seeds into two samples. 
One is the control. The other is placed in a lead-shielded 
radiation chamber, covered with signs saying “Radioactivi-
ty—Danger,” and left there for a defined period before being 
taken out with great care. These seeds have now supposedly 
been subjected to powerful mutation-inducing radiations 
(but in fact there is no radioactive source in the chamber). 
Both samples are now raised under identical conditions, and 
the students in due course record the number of abnormal 
growth forms in both samples. Do they tend to find more 
“mutant” forms in the “irradiated” samples?

4. Another genetic experiment
Students in another genetics practical class are given fruit 

flies containing mutant genes, for example mutations in bi-
thorax genes giving flies containing them a tendency to pro-
duce four wings instead of two (Figure 18). Such mutations 
are recessive; in other words, only flies with a double dose 
of the mutant genes develop abnormally. First-generation 
hybrids between such mutant flies and normal flies appear 
normal. But when these hybrids are crossed with each other, 
they give rise to progeny which show Mendelian segregation:  
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most of these second-generation hybrids are normal-look-
ing, but a minority show the mutant form to varying de-
grees.40

The students are given two samples of the normal-look-
ing hybrid flies, drawn from the same population, but one 
sample is said to have an “enhancer” gene that causes the bi-
thorax character to show a higher penetrance and expressiv-
ity in the segregating population. (In the jargon of genetics, 
“penetrance” means the proportion of the organisms show-
ing the effects of the gene in question, and “expressivity” the 
intensity with which the effects of the gene are realized.) 
The other sample of hybrid flies is said to be bred from a 
strain with an “inhibitor” gene with the opposite effect.

The students then breed from the flies with the “en-
hancer” gene and the “inhibitor” gene, and carefully exam-
ine the resulting populations of flies. Do the populations 

F I G U R E  X V I I I

(A) normal fruitfly 
the species

Drosophila
melanogaster.

(B) A mutant fly in 
which the third thoracic 
segment has been trans-

formed in such a way 
that it duplicates the 

second thoracic segment. 
The balancing organs, 
the halteres, have been 

transformed into a second 
pair of wings. Such flies 
are known as bithorax 

mutants.

with the “enhancer” gene tend to show a higher proportion 

of 
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of abnormal flies, and does this character tend to be more 
strongly expressed? (The flies in both populations should be 
preserved, for example in alcohol, so that they can later be 
reexamined independently.)

5. An agricultural experiment
Agriculture students are told that as a practical exercise they 
are going to carry out a trial of a promising new growth 
stimulator, which when sprayed on to plants at regular in-
tervals leads to enhanced yields. They carry out a field ex-
periment on a crop of, say, beans, using a standard design, 
with replicated plots and a randomized allocation of test and 
control treatments. Throughout the flowering and fruiting 
season they spray the plants in the test plots at weekly inter-
vals with the “growth stimulator” solution, and the control 
plants with an equal volume of water. In fact the “growth 
stimulator” solution is nothing but water. On each occasion 
they observe the plants carefully and note any differences 
they can see between the plants in the test and control plots. 
When the crop is mature, they harvest the plants in the vari-
ous plots and measure their total weight and seed yield. Do 
the “stimulated” plants grow better and give a higher yield 
than the “controls”?

There is no need to multiply examples further. Clearly the 
same general principles could be extended to many fields 
of research. Such experiments would be particularly easy to 
carry out, at little cost, in the context of student practical 
classes, with the cooperation of the regular course instructors.
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decePtion

The only disadvantage of these experiments is that they involve 
deception. In this respect they follow the precedents established by 
Rosenthal and his colleagues, and by the use of placebos in medi-
cal research. Some people may object on ethical grounds, and I am 
not entirely happy with the use of deception as a means of affect-
ing people’s expectations. But I believe this kind of research can be 
justified because of its importance in helping to reveal the possible 
extent of expectancy effects in the practice of science, together with 
the dangers of self-deception.

However, I also believe that if such deception became com-
monplace it would be self-limiting. If experiments of this type give 
interesting and significant results, if further research on the topic 
became widespread, and if the results were well publicized, stu-
dents would probably become increasingly aware of the possibility 
that they were sometimes being deceived by their instructors. They 
might then tend to be more sceptical about what they are told to 
expect, and hence less prone to expectancy effects. If the deliber-
ate practice of deception makes students more aware of the effect 
of expectation, more on guard against it, this would be a valuable 
contribution to their scientific education.

The effects of the kind of deception used in these experiments 
may be relatively weak, because students’ expectations may be 
lightly held, not involving much personal commitment; they are 
merely carrying out practical exercises that no one takes too seri-
ously. Professional researchers, steeped in the currently accepted 
paradigms and with careers and reputations at stake, may show 
much stronger expectancy effects, and also be more prone to self-
deception.
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It would be fascinating to look for expectancy effects in disputed 
areas of science, especially in those situations in which proponents 
of a particular theory obtain experimental results supporting it, 
while their opponents get opposite results. One way of doing this 
would be to invite both sides in the dispute to carry out the same 
experiments in a neutral laboratory, under standardized conditions 
agreed in advance by all parties. If they still tended to obtain op-
posite results in accordance with their expectations, then this ex-
pectancy effect, including possible paranormal influences, could be 
investigated in detail in a real-life research situation.

Indeed, this idea could become the basis for a new kind of re-
search center, combining investigations of the experimental method 
with a kind of scientific mediation service (perhaps even offering 
counseling facilities for the visiting disputants)

consequences

If any significant expectancy effects show up, the investigations 
will need to be taken further in order to find out what kinds of 
factors, normal or paranormal, may have been playing a part. For 
example, in experiment 4, if a bias appeared in the ratios of abnor-
mal to normal flies in the populations of second-generation hybrids 
in accordance with the experimenters’ expectations, the first thing 
to check would be a possible bias in the recording of data. This 
could be done by a third party, who would count the preserved flies 
“blind,” not knowing which sample was which. Perhaps this check 
would show that the entire experimenter effect could be explained 
in terms of biased counting. On the other hand, perhaps it would 
show that only a part of the bias was introduced at this stage; it 
might confirm that the proportions of normal and abnormal flies 
really had been altered. Then there would have to be a check on 
the possibility that the experimenters did not preserve and count 
all the second-generation flies, but only a selected sample which 
might have been biased. But if it turned out that all the flies had  
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been preserved, then the alteration in the ratios would begin to 
look like a paranormal effect.

A new experiment would be needed to resolve this question. 
The second experiment would be a repetition of the first, except 
that the experimenters would see the hybrid flies being crossed, but 
not be allowed to handle the flies or the fly-bottles until the second 
generation of flies had matured and was ready for counting. The 
flies would be looked after by people who did not know what ex-
pectations were being tested. If the expectancy effects still showed 
up after experimenters had no normal means of influencing the 
breeding and development of the flies, then they could be inferred 
to result from some paranormal influence.

The possible discovery of subtle paranormal expectancy effects 
in these and other fields of science would be shocking, even sen-
sational. There would be many implications. One of the most im-
portant would be for the notion of consensus reality on which 
empirical science depends. Scientific data are regarded as objective 
if they can be replicated by independent observers. But in new and 
disputed areas of research there is not yet a consensus. As a consen-
sus is established, the results of the relevant experiments come to 
agree increasingly well with expectations. But which is the cause, 
and which the effect? Are repeatable results the basis for consensus 
expectations, or are consensus expectations the basis for repeatable 
results? Perhaps both processes work together. But at least in the 
case of scientific education, consensus reality takes precedence.

Students spend many hours in laboratories doing practical 
classes, in which they perform standard experiments illustrating 
the fundamental principles of the prevailing paradigm. These ex-
periments have “correct” results, namely those that conform to a 
well-established pattern of expectation. Nevertheless, these are not 
always the results that students obtain. I have had years of experi-
ence teaching in undergraduate laboratory classes, and have often 
been amazed by the variation in the students’ results. Of course, 
deviant data are immediately put down to mistakes and inexperi-
ence. And students who persistently fail to get their experiments to 
work correctly are not regarded as promising researchers. They fare  
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badly in their practical examinations, and are unlikely to pursue a 
scientific career. By contrast, professional scientists have: succeeded 
in a long process of training and selection, in the course of which 
they have proved their ability to get the expected results from stan-
dard experiments. Is this success simply a matter of practical com-
petence? Or does it also involve a subtle and unconscious ability 
to bring about experimenter effects in accordance with orthodox 
expectations?
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If constants turn out to be variable, our understanding of nature 
would be radically changed. But it is unlikely that the edifice of es-
tablished science would come crashing down like a house of cards. 
Scientists are generally quite pragmatic, and most would probably 
adapt to the new conditions quite easily. The current values of the 
“constants” would be reported regularly in journals such as Nature, 
rather like weather reports, or like stock market prices and currency 
fluctuations on the financial pages of newspapers. Those who need-
ed these accurate, up-to-date values for their calculations would use 
them, but for most practical purposes the variations might not make 
much difference.

But although scientists could, no doubt, adapt to fluctuating con-
stants in practice, the spirit of science would be much changed. 
The old faith in the mathematical constancy of nature would seem 
naive. Nature would appear to have a life of her own, to be unpre-
dictable in detail and full of surprises—just like real life. Mathemati-
cians might try to model the fluctuations in the constants, but their 
predictions might be no more accurate than mathematical models 
of the weather, the economy, or stock market cycles.
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Likewise, if experimenter effects turned out to be far more wide-
spread than currently assumed, most scientists would probably re-
spond pragmatically. The use of double-blind procedures would be 
extended to as much of science as possible. In practice, double-blind 
experiments would be a nuisance to many biologists, chemists, and 
physicists, and would take a lot of the fun out of research. But ex-
perimental psychologists and clinical researchers have lived with 
this situation for decades, so their example shows that it is possible 
to adapt.

Even so, double-blind procedures do not entirely eliminate the 
influence of expectations, as the placebo effects discussed on pp. 
215-219 show. The double-blind conditions mean that the experi-
menter is looking for the expected effect everywhere, not knowing 
exactly in which samples or subjects it will appear. This expectation 
tends to make the effect show up in the controls: patients given pla-
cebos often show the expected effects of the treatment under test, 
including side effects.

If experimenter effects had to be taken seriously in most branch-
es of science, not just in medicine and psychology, a debate about 
their effects and an interest in their nature would probably lead to 
an expansion of research on the subject, and the area would quickly 
attract increased funding. But never again would a faith in the in-
herent objectivity of experimenters be possible in the naive form 
still prevalent today.

What about the experiments proposed in this book? Would they 
not also be subject to experimenter effects? Perhaps, but I think 
only to a limited extent. Wherever possible, the experiments in-
volve blind procedures. Consider, for example, the experiments 
with pets who seem to know when their owner is about to return. 
The person observing them at home should observe them “blind,” 
not knowing when the absent one is returning. If the pet, deprived 
of sensory cues and routines, can still anticipate the absent person’s 
return, then there would be three possible explanations. Either the 
pet can do it because of a direct connection to its owner, or be-
cause it is responding to the expectations of the person observing  
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it, and this person is picking up telepathically when the absent per-
son is coming home; or a combination of the two.

Further research could then be done to tease apart these pos-
sibilities. The explanation in terms of a telepathy mediated ex-
perimenter effect could be investigated directly. The person at 
home could be tested to see how well he or she could anticipate 
the return of the absent one without the pet being present. Also,  
the behavior of the pet could be monitored by means of an auto-
matically operated video camera without the person being present. 
If the pet still anticipated the returning person in the absence of a 
human observer, this could not be dismissed as an experimenter 
effect.

In the homing experiment in chapter 2, if it turned out that pi-
geons could find lofts that had moved large distances, the idea that 
they did this because of experimenters’ expectations would make 
the effect even more mysterious, and still leave their direction-find-
ing powers unexplained. In the experiment on termites in chapter 
3, if the separated members of the colony behaved in a coordinated 
way, to explain this as an experimenter effect would seem highly 
implausible.

In chapter 6, the measurements of a constant at any given location 
could not feasibly be done blind, but by comparing the measure-
ments of the constant at different locations to see if the fluctuations 
were correlated the effects of expectation could be minimized—as 
long as the researchers involved did not compare notes as the ex-
periment was proceeding.

These examples show that practical research is still perfectly fea-
sible even if the effects of experimenters’ expectations are wide-
spread. But the current assumption that there is a sharp separation 
between subject and object, between experimenter and the experi-
mental system, would have to be abandoned.

On the other hand, it may turn out that in most fields of science 
experimenter expectancy effects are rare or non-existent, and that 
there is not even the slightest hint of any paranormal influence. 
This is what most scientists assume, and it is an article of faith for 
Skeptics. Thus this belief would for the first time have been tested 
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empirically. An attempt would have been made to refute it, and the 
failure of this attempt would provide some evidence in its support.

Hence Skeptics with the courage of their convictions should 
welcome this research program as much as those, like myself, who 
think experimenter effects in conventional scientific research are 
possible, if not probable.



243

GENERAL  

CONCLUSIONS

The research program suggested in this book subjects some of the 
most cherished assumptions of established science to the test. Seven 
typical “scientific” beliefs are examined. They are so widely taken 
for granted, so rarely questioned, that they are not even regarded as 
hypotheses, but more like scientific common sense. The opposite 
positions are simply regarded as “unscientific.”

1. Pet animals can’t really have uncanny powers.
2. Homing and migration are explicable in terms of known senses 

and physical forces.
3. Insect colonies are not superorganisms with a mysterious soul or 

field. No such things exist.
4. People can’t really tell when they are being looked at from be-

hind, except perhaps by means of subtle cues.
5. Phantom limbs are not really “out there” where they seem to be; 

they are in the brain.
6. The fundamental constants of nature are constant.
7. Competent professional scientists do not allow their beliefs to 

influence their data.
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From the conventional scientific perspective, there is no point in 
wasting valuable scientific resources in examining the possibility 
that these assumptions might be wrong. It is not even worth wast-
ing time thinking about them, especially when there are so many 
genuine scientific problems to be getting on with. These tenets are 
not refutable hypotheses; they are part of established science. The 
alternatives are simply unscientific, and there is no point in taking 
them seriously. You might as well take seriously the idea that the 
moon is made of green cheese.

If I were a betting man, I would try to involve a bookmaker in 
taking bets on the outcome of these seven experiments. Presumably 
most supporters of the established scientific worldview would put 
their money on the failure of these experiments to reveal any effects 
inexplicable by established science. But some people would wager 
the opposite, and the odds would give a measure of the relative 
strengths of punters’ expectations. For example, how much would 
you bet that pets cannot really sense the return of their owners, if 
all conventional means of knowing are eliminated? Or how much 
would you bet that they can?

I cannot foresee the outcome of the experiments proposed here, 
but I think there is a good chance that at least some of them will 
yield very interesting results. I would not have written this book 
otherwise.

It is precisely because the kinds of research proposed in this book 
are taboo within institutional science that they have been so ne-
glected. And that is why they present such amazing opportunities 
for discovery. We could be on the threshold of a new era of science, 
with an invigorating sense of freshness and discovery, of openness, 
and of general participation. Probably after a decade or two a new 
orthodoxy would become well established, an exclusive profession-
alism grow up again, and bureaucracy regain control. But the im-
mediate prospect is exciting.

How could these experiments change the world? First of all, 
I think they could do so by helping to open up science, both in 
practice and in theory. The cultural effects of such a change in 
science would be profound. There would be a new valuation of  
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folklore and popular belief, such as beliefs in uncanny powers of 
animals and the sense of being stared at. There would be a greater 
sense of our connection and affinity with each other and with the 
natural world around us. There would be a further swing against the 
idea that we have a right to conquer and exploit nature as we see 
fit, with no concern for anything but human interests, the rest of 
nature being treated as inanimate and mechanical. There would be 
great changes in education. There would probably also be a remark-
able increase in the public interest in science.

Second, the experiments in Part 1 could lead to a new under-
standing of animal powers—and of human powers. They could pro-
vide evidence in favor of invisible connections between animals 
and people, between animals and their homes, and within social 
groups. The nature of these connections would need much further 
research, but it would probably go far beyond anything yet dreamed 
of within the established sciences. A wide variety of biological and 
human phenomena would need to be reinterpreted, including ani-
mal migration, the sense of direction, social bonding, and the orga-
nization of societies.

Third, the experiments in chapters 4 and 5 could lead to a new 
understanding of our relationship to our own bodies and the world 
around us, breaking down the conventional separation between 
mind and body, and between subject and object. The psychologi-
cal, medical, cultural, and philosophical implications of this change 
would be profound.

Fourth, the experiments in Part 3 could undermine the conven-
tional scientific beliefs in the constancy of nature and the objectiv-
ity of scientific research. They would bring home a point made by 
the philosopher of science Karl Popper in his book The Logic of 
Scientific Discovery:

Science does not rest upon solid bedrock. The bold structure 
of its theories rises, as it were, above the swamp. It is like a  
building erected upon piles. The piles are driven down from 
above the swamp, but not down to any natural or “given” 
basb.”1
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It may well turn out that the constancy of the “constants of na-
ture,” long assumed to be a natural or given base for the edifice of 
science, is just such a pile in a swamp. So may be the assumption that 
experimenters’ expectations do not introduce a major source of bias 
into research. As these foundations become increasingly unsteady, 
there will be a wider appreciation of the need to drive the piles 
deeper, or to find other kinds of support, such as floats.

Finally, whatever the outcome of these experiments, at the very 
least I hope that this book will serve to show that there is a great 
deal we do not understand. Many fundamental questions are still 
open. And we need to keep our minds open too.
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UPDATES ON THE  

SEVEN EXPERIMENTS

CHAPTER 1 
Pets who know when their owners  

Are returning

Experiments on return-anticipating dogs have already proved high-
ly successful, as I describe in my book Dogs That Know When Their 
Owners Are Coming Home. In more than 150 videotaped tests with 
several different dogs, my associate Pam Smart and I have found 
that the animals showed their anticipatory behavior long before 
their owners returned home, when the person was still more than 
five miles away. They did so even when their owners set off at ran-
domly selected times, and when no one at home knew when they 
would be returning. The dogs also anticipated their owners’ arriv-
als when the humans were travelling in unfamiliar vehicles such as 
taxis. These effects were clear-cut and highly significant statistically.1

The results of these experiments, which provide strong evidence 
that the dogs were picking up their owners’ intentions telepathi-
cally, have been replicated independently by skeptics who tested  
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one of these animals, Jaytee, Pam Smart’s own dog. Their data 
showed the same pattern of anticipatory behavior that Pam and I 
had repeatedly observed with this Jaytee.2

Anticipatory behavior in dogs is common. In random surveys of 
1,200 households in Northern and Southern California,3  North-
west England4 and London,5 most dog owners said their dogs an-
ticipated the return of a member of the household. Many cat own-
ers had also noticed such anticipatory behavior, but cats exhibited 
it less than dogs. On average 55 percent of dog owners said their 
animals anticipated the return of a member of the household, com-
pared with 30 percent of cat owners.6 This does not necessarily 
mean that cats are less sensitive than dogs; they may simply be less 
interested in their owners’ comings and goings. A number of other 
species anticipate their owners’ returns, including parrots.

So far the only systematic, videotaped experiments on animals’ 
anticipation of their people’s return have been carried out with 
dogs. There is much scope for further research on this subject, par-
ticularly with cats and parrots. For suggestions about other ways in 
which the unexplained powers of animals can be investigated sim-
ply and inexpensively, see appendix A in my book Dogs that Know 
When Their Owners Are Coming Home.

CHAPTER 2 
how do Pigeons home?

In 1994, soon after this book was first published, I discussed the 
problem of pigeon homing with the biologist Stephen Jay Gould, 
the philosopher Daniel Dennett, and the neurologist Oliver Sacks 
on a Dutch television program called A Glorious Accident.7 This dis-
cussion led to a continuing debate in Holland about the basis of 
pigeon navigation. As a result, through the initiative of Louis van 
Gasteren, a well-known filmmaker, a mobile loft experiment was 
set up at Utrecht University under the supervision of Dr. Wim Nu-
boer. The training process and tests followed the general procedures 
I described in chapter 2, and the results were similar.
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When the loft was moved over short distances, up to 900 yards, 
the pigeons usually re-entered it within a few hours. Van Gasteren 
filmed these experiments.8 When the loft was moved 1,200 yards, 
the pigeons took five days to re-enter it. This is not because they 
could! not find it, but probably because they were too timid to go 
in, as in the experiments in England. When the loft was moved even 
farther, 2.75 miles, they did not enter it at all. Again, as in England, 
they were probably too frightened to enter the loft when it was in 
such an unfamiliar environment.9

The tests in England and Utrecht made it clear that the mobile 
loft experiment is unlikely to work on land. When the lofts were 
first moved, the pigeons took hours to enter them. They adapted to 
repeated moves over fairly short distances of up to about half a mile. 
But with distances of several miles, even when the pigeons found 
the loft, they would not go in. Thus tests with mobile lofts could 
not be expected to succeed if the lofts were moved many miles into 
an entirely unfamiliar environment.

The pigeons’ fear is not too difficult to understand. Imagine you 
came home one day and found your house had disappeared, leav-
ing a gap where it had been before. Astonished, you might look 
around and see it a hundred yards away. But you would not walk 
over and go straight in. You would probably look repeatedly at the 
place where it had been and wander around the area and search for 
clues that might explain its mysterious change of location. Only 
after watching warily for many minutes, or even hours, might you 
venture into the house in its new position. This is how the pigeons 
behaved when their loft was moved for the first time. If, however, 
your house kept moving to nearby places at unpredictable intervals, 
you might get used to it and go in fairly quickly. But imagine it 
had moved many miles away, to an entirely unfamiliar place. Even if 
you found it by climbing hills and looking for it with binoculars or 
discovered it by searching at random, in a totally strange environ-
ment with unfamiliar people and animals around it, you might be 
reluctant to enter it at all.

The only way forward was to perform the tests at sea. Fortu-
nately, van Gasteren was able to persuade the Royal Dutch Navy 
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to allow a pigeon experiment to be conducted on one of their main 
research ships, the Tydeman. He also persuaded a leading Dutch 
manufacturer to donate a pigeon loft. A retired seaman, Hans van 
der Vliet, who was an experienced pigeon fancier, volunteered to 
sail on the Tydeman and are for the birds. Van Gasteren was inter-
ested in pursuing this line of research because he was at: the time 
making a documentary film about pigeons and he also had a strong 
personal curiosity.

Dutch pigeon fanciers donated most of the birds needed to stock 
the loft and the Swiss Army Pigeon Corps also gave four pairs. The 
ancestors of these Swiss birds had been trained over several genera-
tions to home to mobile lofts. We are grateful to Dr. Hans- Peter 
Lipp, of Zurich, the officer commanding pigeons in the Swiss Army, 
for this donation. (Sadly, the Swiss Army Pigeon Corps, the last 
military pigeon organization in the western world, has subsequently 
been disbanded.) The only item that remained to be accounted for 
was the pigeon feed. The Dutch navy had 110 budget for this item, 
so I paid for it myself. Fortunately the cost was, as it were, chicken 
feed.

TheTydeman left the Dutch naval port of Den Helder on March 
4, 1996, and returned on October 11 of the same year. It set sail 
first to the Caribbean, where it called at Curasao, then made its way 
across the Atlantic to the Canary Islands, off the Northwest coast 
of Africa, then to the Island of Madeira, and finally to Spain and 
back to Holland. The primary goal of the voyage was scientific and 
technological research.

In total, 73 young pigeons were bred on board the Tydeman, of 
which 12 stemmed from the Swiss army parents. These pigeons 
were trained entirely at sea while the ship was out of sight of land. 
This in itself was an innovation.

The biologist Geert van Oortmerssen of the University of 
 Groningen was on board the Tydeman for part of its voyage and 
wrote a detailed report on the project.10 He described die birds’ 
flight over the water as follows: “It was truly fascinating to see 
how, after being released, they seemed to ‘surf the waves, while not  

showing any sign of fear of water while doing so. Sometimes they 
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even seemed to want to land on top of the white foam formations 
that: tend to emerge in the water turbulence behind a ship. In all 
cases the pigeons immediately resumed their flight after landing.”11

While the pigeons were being trained on the Atlantic Ocean, the 
ship was usually either at rest or moving slowly with a maximum 
speed of 3 knots per hour. Sometimes the pigeons were away from 
the ship for several hours and in some cases for up to 10 hours, dur-
ing which time the ship had moved more than 20 miles from the 
place where the pigeon was released. Probably the pigeons could 
see and recognize the ship, which was painted white, even though at 
this distance no human would be able to see it with the naked eye.

These observations are important in that they show that the birds 
were able to find and enter the loft after large displacements when 
they were at sea. In fact, because the ship moved more than 6,000 
miles over the course of several months, their home was continu-
ally moving and they continued to enter it after training flights 
in very different geographical positions. This observation confirms 
that their reluctance to enter the loft after displacements of a few 
miles on land was not so much because the loft was in a new posi-
tion as because it was in unfamiliar surroundings.

When the birds were released for flights from the ship in a new 
position, according to van Oortmerssen they usually flew off in a 
direction that “tended to coincide more or less with the compass 
direction of the spot where they had flown before. This indicates 
that that the pigeons must recognize the spot and tend to return 
to it.”

On some days, some of the pigeons flew up very high before 
disappearing from sight at high speed. Some failed to reappear, es-
pecially when the ship was near land. It therefore seems possible 
that these birds were seeking land, and when they saw it, some 
headed for it.

All this training was designed to lead up to the key experiments, 
when pigeons would be taken off the Tydeman onto another ship. 
The Tydeman would then sail away in a randomly chosen direction 
for a distance of at least 40 miles—beyond the horizon—and the 
pigeons would then be released. Would they find the Tydeman and 
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their loft? Unfortunately, this crucial test was not to happen. The 
period of time set aside for this experiment had to be curtailed 
from one week to two days because extra time was needed for test-
ing some military sonar equipment, which was one of the voyage’s 
main purposes.

The only available days for the pigeon experiments were 
 September 14 and September 20, 1996. On September 14 the Tyde-
man was about 100 miles south of the island of Madeira. The water 
was calm and the weather fine. Some of the trained pigeons were 
taken away on a smaller ship, the Middelburg, and were liberated at 
various distances from the Tydeman. The first three birds were re-
leased at 7:08 a.m. GMT, about 1.5 miles northeast of the Tydeman. 
The first bird arrived back 20 minutes later and the second after 
67 minutes; the third never returned. A second batch of pigeons 
was released at 7:33 a.m., about 5 miles west of the Tydeman. One 
of these birds arrived back after about 50 minutes; the others flew 
around in the vicinity of the Middelburg. At 8:15 a.m. a final batch 
often pigeons was released about 12 miles from the Tydeman. One 
arrived back at the Tydeman 2 hours later, but most stayed near the 
Middelburg. During the course of these tests, the Tydeman moved at 
least 20 miles south, so the birds that succeeded in finding it were 
not simply returning to the previous geographical position of the 
ship, although they might have headed in that direction to start 
with.

On September 20 the Tydeman was anchored about 16 miles 
from the coast of Madeira. The weather was fine, with a light wind 
from the west northwest. Some of the trained pigeons were trans-
ferred to another Dutch naval ship, the Mercuur, and released at 
various distances from the Tydeman. The first release of eighteen 
pigeons occurred from 2 miles away. All the pigeons were back on 
the Tydeman within 30 minutes. After being fed they were taken 
back to the Mercuur, which headed out against the wind, WNW, to 
anchor 5 miles from the Tydeman. Four pigeons were released from 
this position and all returned to the Tydeman within 15 minutes. A 
French frigate happened to be passing nearby, but although they 
flew towards it at first, they were not tempted to land on it.
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The Mercuur then moved farther away, and at 12:10 p.m. two 
more birds were released at a distance of 10 miles, when the Tyde-
man was too far away to be visible to any man on board. The birds 
arrived back at their loft 30 minutes later. At 1:10 p.m. two more 
birds were released at a distance of 20 miles from the Tydeman, 
which subsequently started heading at full speed in a northeasterly 
direction. One of these birds reached the Tydeman at 6:30 p.m., 
when the ship had already moved at least 13 miles from its original 
position. Because this bird had been released upwind of the Tyde-
man, it could not have found it by smelling it. The other birds did 
not return.

Some of the most intriguing findings concerned birds that were 
not part of the formal experiments, but which disappeared for long 
periods after being released on training flights. One pigeon released 
on a training flight near Madeira on September 16 rejoined the 
Tydeman four days later, when it was heading at full speed (15 knots) 
towards Spain. When the pigeon returned to the ship, the Tyde-
man had moved more than 60 miles from the place where the bird 
was released. The bird could not have been flying continuously for 
four days, so presumably it had spent some of the time on land on 
the island of Madeira. More remarkable still is that case of a bird 
that was released, along with several others, in the mid-Atlantic on 
August 17, while the Tydeman was heading northeast at full speed. 
These birds had been fed shortly before release and set off rapidly 
towards the southeast. The nearest land was more than 1,000 miles 
away, beyond the range of a pigeon. All but one of these birds were 
lost; the single bird rejoined the ship 300 miles from the place at 
which it had been released.

Although the formal experiments we planned had to be 
 curtailed for reasons beyond our control, this pioneering research 
with pigeons bred and trained at sea showed very remarkable 
feats of navigation on the part of some of the birds. Since we do 
not know what they did between their release and their return 
to the Tydeman, we cannot know how they found the ship again. 
An  invisible connection between the pigeon and its home remains 
an open possibility.
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In conclusion, this series of experiments with mobile lofts has 
made it clear that experiments on land are unlikely to succeed. 
 Experiments at sea are much more likely to provide answers and 
have already given intriguing results. Marine experiments, however, 
are complicated to arrange and are not feasible on a do-it-yourself 
basis, except for people who happen to own ships.

In any future work on pigeon navigation at sea, it would be 
very  desirable to include a radio tracking system, so that the 
 pigeons’  movements could be recorded continuously. This may 
not  yet be technically possible, because devices small and light 
enough to be attached to pigeons are still in the process of devel-
opment. In any case, they would be expensive. This project would 
require serious funding. Even so, the expense would be small com-
pared with the budgets routinely allocated to many other fields of 
research.

CHAPTER 3 
the orgAnizAtion oF termites

I had an opportunity to investigate termite colonies in August 
1998, when I spent three weeks in Brazil, at the Buzios Ecologi-
cal  Institute in the Atlantic rain forest. I tried Marais’s basic ex-
periment by inserting aluminum plates into the mounds of two 
species of termites. Unfortunately, unlike the Eutermes species that 
Marais studied in South Africa, in one of the species I tested, the 
termites did not repair the damage. Those of the other species car-
ried out some repairs, but in the short time available for my obser-
vations there was not enough rebuilding activity to come to any 
conclusions about how well it was coordinated on both sides of the 
metal plate.

I have not heard of any other investigations with termites. Sev-
eral  students have carried out projects with ants with promising 
results, but the projects were too short to reach any definite con-
clusions.

This is still a wide open field for research. For people not living 
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in the tropics, the most feasible experiments to conduct are those 
involving ant colonies kept in separable containers.

CHAPTER 4 
the sense oF Being stAred At

Of all the experiments proposed in this book, tests on the sense of 
being stared at have proved to be the most popular. Thousands of 
people have now taken part, and by the beginning of 2002 about 
50,000 trials had been completed. The results were repeatable, posi-
tive, and extremely significant statistically.

Since the first edition of this book was published I have slightly 
modified the test procedure. In the basic experiment, people work 
in pairs, one serving as subject, the other as looker. The subject sits 
with his or her back to the looker and wears a blindfold of the type 
airlines provide to passengers to help them sleep. These blindfolds 
both eliminate the subject’s peripheral vision and make most sub-
jects feel more relaxed by reducing distraction and creating a mild 
form of sensory deprivation.

The looker sits behind the subject, and in a series of twenty tri-
als either looks at the back of the subject’s neck, or looks away and 
thinks of something else. The sequence of trials is randomized. The 
simplest way to do this is for the looker to toss a coin before each 
trial: Heads mean “look,” tails mean “don’t look.” Random number 
tables or a random number generator can be used instead, taking 
odd numbers to mean “look” and even numbers to mean “don’t 
look”; or ready-made randomized instruction sheets can be down-
loaded from my Web site (www.sheldrake.org).

Just before each trial the looker signals to the subject by means of 
a mechanical click or beep that the trial is beginning. Within about 
10 seconds the subject guesses “looking” or “not looking.” These 
guesses are either right or wrong and are recorded on the score 
sheet. A sample score sheet is shown in figure A-1.

There are two ways in which this experiment can be done: 
with  feedback or without. Either the looker tells the subject 
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 immediately after each guess whether or not it is right, or the  

looker does not tell the subject whether or not the guess is cor-
rect. Both methods generally give significant positive results, but

F I G .  A - l

A sample score sheet from a staring experiment

stAring exPeriment score sheet
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subjects tend to perform better when given feedback, if only be-
cause it makes doing the experiment more interesting.12

The total numbers of right and wrong guesses are added up sepa-
rately for the looking and not-looking trials, as are the overall totals 
(see figure A-1). Then the results from a series of subjects are tabu-
lated, as in figure A-2, which shows actual data from an experiment 
conducted at a school in London.

There are two ways to add up and analyze the data. The first 
is simply to add up the total numbers in each column. The sec-
ond (suggested to me by Prof. Nicholas Humphrey) is to assign a 
score to each subject depending on whether there are more right 
than wrong guesses (+), more wrong than right guesses (—) or 
equal numbers of right and wrong guesses (=). The advantage of 
this method is that it gives an equal weight to every subject, where-
as with the first method, a minority of subjects who score either 
very positively or very negatively can have a disproportionate influ-
ence on the totals. The total scores using both of these methods are 
shown in figure A-2.

For statistical analysis, the scores for right and wrong guesses in 
the looking (L), not-looking (NL), and totals columns can be com-
pared using standard statistical tests, such as the chi-squared test. The 
null hypothesis is that the number of correct and incorrect guesses 
will be the same. In other words, if people guess at random, the av-
erage scores in all cases should be 50 percent correct and 50 percent 
incorrect. Using the +, and = method, the null hypothesis is that 

method, the = scores can be ignored.)
Over and over again these tests have shown a characteristic 

pattern of results, whereby subjects score above chance levels in 
the looking trials and at levels close to chance in the not-looking 
 trials.13 For example the data in figure A-3, which combine tests 
carried out with both adults and schoolchildren, show a hugely 
 significant positive effect in the looking trials with astronomical 
odds against chance (1025 to 1), while there is no significant differ-
ence in the not-looking trials. A similar pattern is apparent in the 
data in figure A-2.

incorrect. Using the +, -, and = method, the null hypothesis is that 
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A sample tally of scores from a staring experiment. Each 
looker/ subject pair carried out 20 trials. The numbers of cor-

rect and incorrect guesses are shown for both the looking (L) and 
not looking (NL) trials as welt as for the totals. In addition, the 
subjects were scored + if they made more correct than incorrect 
guesses, - if they made more incorrect than correct guesses, and 
= if the number of correct and incorrect guesses were the same. 
This experiment was conducted at St. fames’ School for Senior 

Girls, London with girls in Year Eleven (ages fifteen to sixteen) 
on November 20, 2001.

A sAmPle tAlly oF scores
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PercentAges oF right And wrong guesses

numBers oF PeoPle more right thAn 
wrong or more wrong thAn right

F I G .  A - 3

Combined results of staring experiments carried out with both 
adults and schoolchildren, using two different scoring systems. 
(Data from Sheldrake, 1999, Table 5.)The top graph depicts the 
percentages of right and wrong guesses in looking trials, not-
looking trials, and totals. The bottom graph depicts the total 
numbers of people who were more right than wrong and more 

wrong than right in looking trials, not-looking trials, and totals. 
The statistical significance of the difference in the looking trials 

was 10
25

 to 1. It was non-significant in the not-looking trials 
and for the totals it was 1015

 to 1.
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This pattern is just what would be expected if the sense of being 
stared at is real. In looking trials most subjects have some ability to 
detect that they are being looked at. But in the not-looking trials, 
people are being asked to detect the absence of staring, for which 
there is no parallel in real life. We do not normally have a sense 
of not being stared at. Under these conditions, subjects are simply 
guessing.

This characteristic pattern of results serves as a built-in check 
against cheating, or against subjects picking up subtle clues from 
lookers, such as the sounds of head movements or changes in 
breathing. If people were cheating or picking up subtle sensory 
clues, they would be expected to score above chance levels in both 
the looking and the not-looking trials. But this is not what occurs.

Sensory clues were eliminated in experiments where blindfolded 
subjects were looked at through closed windows14  or one-way 
mirrors,15 and still the pattern of results was similar.

Subjects could also sense when they were being stared at in or-
dinary mirrors, when lookers could see only the subjects’ reflected 
images.16

So far there have been few tests involving unusually sensitive 
subjects, but in a school in Germany some specially selected sub-
jects had very high positive scores, up to 90 percent correct.17

There have so far been very few tests in which subjects have been 
tested repeatedly while being given feedback, to see how much 
they can improve through practice.

The largest experiment ever conducted on the sense of being 
stared at has been going on in Amsterdam, Holland, since 1995. 
Based on my suggestions for simple tests with looker-subject pairs, 
Diana Issidorides and her colleagues at the New Metropolis Cen-
ter, a new science museum in Amsterdam, developed an ingenious 
computerized procedure that has made the experiment seem like a 
game with moving graphics and instructions. They have employed 
a sophisticated but user-friendly statistical methodology that gives 
immediate feedback on how the subject is doing.18

In this experiment, the looker sits behind the subject and is in-
structed whether or not to look by a signal on the computer screen.
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For each trial, the subject guesses out loud and the looker enters 
the guess into the computer. Depending on the number of correct 
or incorrect guesses, after a maximum of thirty trials the computer 
announces whether or not the subject “has eyes in the back of the 
head.”

The statistical program for this experiment is designed in such a 
way that if everyone were just guessing at random, 20 percent of the 
participants would be classified as having eyes in the back of their 
head. Against this chance expectation of 20 percent, in fact 32 to 
40 percent of the subjects earned this designation. The percentages 
varied according to the subjects’ age and sex. The most success-
ful subjects were boys under the age of eight. More than 14,500 
looker-subject pairs have taken part and the statistical significance 
of the positive results is astronomical: The odds against chance are 
10462 to 1.

Since the first edition of this book was published, other inves-
tigators have continued to test for the sense of being stared at us-
ing closed-circuit television, as described on pages 117-18. They 
confirm the statistically significant positive results of the earlier re-
ports.19 The only exceptions to this general pattern are a few exper-
iments carried out by skeptics in which the skeptical investigators 
themselves served as lookers.20

In my book The Sense of Being Stared At, and Other Aspects of the 
Extended Mind, due to be published in 2003, I summarize evidence 
for animals’ sensitivity to being stared at. I discuss the evolution of 
this animal sensitivity and explore its implications for predator-prey 
relationships, and for the nature of perception and the extended 
mind.

More information about recent research on this subject, includ-
ing the texts of my papers in scientific journals, is available on my 
Web site, www.sheldrake.org.

I welcome—either by e-mail through my Web site, or by post to 
one of the addresses given at the end of this appendix—the results 
of any experiments you participate in or carry out.
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CHAPTER 5 
THE REALITY OF PHANTOM LIMBS

With the help of Pam Smart, I have now developed a simpler and 
more effective procedure than the method described in chapter 5 
to find out if people can detect the presence of a phantom limb.

Working with amputees with phantom arms, we carried out tests 
in which the amputee was on one side of a barrier, usually a closed 
door, while the person trying to detect the phantom (the “detec-
tor”) was on the other. On both sides of the door, in corresponding 
positions, we fixed six sheets of paper, numbered 1 to 6, to mark out 
six zones. One experimenter (A) was on one side of the door with 
the amputee, while another experimenter (B) was on the other side 
with the detector.

For each trial, the experimenter with the amputee threw a die 
to select at random a number between 1 and 6. The amputee then 
“pushed” his or her phantom arm through the corresponding zone 
of the door. Experimenter A signaled that the trial was beginning 
by sounding a mechanical clicker. The phantom arm now extended 
through the door, and the detector felt with his or her hand in all 
six zones, trying to detect it. The detector then recorded on a score 
sheet the zone in which he or she believed the limb to be. Ex-
perimenter B signaled to A when the trial was completed, at which 
time Experimenter A threw the die again to begin a new trial. In 
a given session we usually conducted twenty trials. If the detectors 
had guessed at random, they would have been right about once out 
of six guesses.

Most of our experiments involved three or four detect ors. They 
felt for the phantom arm one at a time, and noted their guesses on 
their score sheets in silence. The detectors did not talk to each other 
during the experiment and no feedback was given, so none knew 
which guesses were correct until all trials had been completed.

In a preliminary experiment, a single detector was right four 
times out of thirteen trials. By chance, he would have been right 
twice. In each of the four subsequent experiments there were twen-
ty trials and three or four detectors. Out of the fourteen sets of data, 
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one for each detector in each experiment, four were below the 
change level and ten were above it. Altogether there was a total of 
273 guesses. By chance, a sixth of these (16.7 percent) would have 
been correct. In fact, the success rate was 23.1 percent, significantly 
higher than the chance level (p = 0.003 by the binomial test). The 
most successful detector took part in three different experiments 
and had an overall success rate of 33.9 percent.

These results suggest that phantom limbs are indeed detectable. 
But the success rates were not very high overall. None of the people 
who volunteered to be detectors had any previous experience in 
trying to detect phantom limbs or in working with amputees. Per-
haps detectors might be able to improve their sensitivity if tested 
repeatedly and given feedback after each guess.

The results of these initial experiments are encouraging and I 
hope that others will be able to do further research on this fascinat-
ing subject.

CHAPTER 6 
THE VARIABILITY OF THE  

“FUNDAMENTAL CONSTANTS”

In the last few years, there have been unusually large variations in 
the values of the universal gravitational constant, G.21

As described in chapter 6, between 1970 and 1989 the “best” 
values of G varied between 6.6699 and 6.6745. More recently, 
very careful measurements at the German standards laboratory in 
Brunswick have given a value of 6.7154, an astonishing 0.6 percent 
 higher than the previously accepted value.22 Meanwhile measure-
ments in other laboratories have given lower values: for example, 
at the University of Wuppertal, also in Germany, the figure was 
6,6685.23

Usually laboratories publish only an average figure for G based 
on a series of measurements, after discarding values that seem to 
differ too much from the others. But in 1998, an American group 
working at the National Institute of Standards and Technology in 
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Boulder, Colorado published a series of data from measurements 
taken on different days, revealing a remarkable range of values. For 
example on one particular day the value of G was 6.73; on another 
day a few months later it was 6.64, 1.3 percent lower. 24

Unfortunately, as far as I know, no one has yet tried to compare 
the measurements of G in different laboratories on the same days, 
as proposed in chapter 6, to see if these variations are correlated. If 
they are, it would suggest either that G is actually varying or that 
the measurements are affected by factors in the earth’s environ-
ment that have hitherto been ignored. Either way, we would learn 
something new.

Meanwhile, there is now good evidence that at least one of the 
fundamental constants, the fine-structure constant, has changed as 
the universe has evolved. A careful series of measurements of light 
from very distant (and hence very old) quasars has shown that more 
than eight billion years ago the fine-structure constant was lower 
than it is today.25 The change seems to have been small, about 1 
part in 100,000, but nevertheless the theoretical consequences are 
enormous. The leader of the international team that made these 
measurements, John Webb of the University of New South Wales, 
Australia, cautiously commented, “It’s possible that there is a time 
evolution of the laws of physics.”26

Sheldon Glashow, a Nobel laureate in physics, remarked that if 
the results could be confirmed, the importance of such a discovery 
would rank “10 on a scale of 1 to 10.”27

CHAPTER 7 
THE EFFECTS OF EXPERIMENTERS’ EXPECTATIONS

In most fields of science, researchers use blind methods rarely, if 
ever. The experimenters usually know which sample is which, and 
also know what kind of data to expect. By contrast, in psychology, 
parapsychology, and medicine it is generally recognized that blind 
procedures are necessary to guard against experimenters’ expec-
tations affecting the results they obtain. In experiments involving 
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 human subjects the trials are carried out double blind, so that nei-
ther the experimenter nor the human subject knows which treat-
ment is which. For example, in a double blind clinical trial, neither 
the patients nor the clinicians know which patient has been given 
the drug being tested and which has been given a placebo.

I have carried out two quantitative surveys to measure how 
widely blind methodologies are used in different branches of sci-
ence.

The first survey was of experimental papers published in recent 
issues of leading scientific journals, such as Nature and the Proceed-
ings of the National Academy of Sciences (USA).

28
 In the physical sci-

ences, there were no blind experiments in any of the 237 papers 
reviewed. In the biological sciences, there were seven blind experi-
ments out of 914 (0.8 percent); in psychology and animal behavior, 
seven out of 143 (4.9 percent); and in the medical sciences, fifty-five 
out of 227 (24.2 percent).29 By far the highest proportion of blind 
experiments was in parapsychology, twenty-three out of twenty-
seven (85.2 percent).

The second survey was of science departments at eleven 
 British Universities (including Oxford, Cambridge, London, and 
 Edinburgh). It confirmed that blind procedures were rare in most 
branches of the physical and biological sciences. They were nei-
ther used nor taught in twenty-two out of twenty-three physics 
and  chemistry departments, or in fourteen out of sixteen bio-
chemistry and molecular biology departments.30 By contrast, blind 
methodologies were practiced and taught in four out of eight ge-
netics departments, and in six out of eight physiology departments. 
Even so, in most of these departments they were used occasionally 
rather than routinely, and were mentioned only briefly in lectures.

Only in exceptional cases were blind techniques used routinely. 
This survey revealed three examples. All three involved commer-
cial contracts, according to which the university scientists were 
 required  to analyze or evaluate coded samples without knowing 
their identity.

When academic scientists were interviewed for this survey, some 
did not know what was meant by the phrase “blind methodology.”
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Most of the others were aware of blind techniques but thought 
that they were necessary only in clinical research or psychology. 
They believed that their principal purpose was to avoid biases in-
troduced by human subjects, rather than by experimenters. The 
most common view expressed by physical and biological scientists 
was that blind methodologies were unnecessary in the scientists’ 
own fields because “nature itself is blind,” as one professor put it. 
Some admitted the theoretical possibility of bias by experimenters 
but thought it of no importance in practice. One chemist added, 
“Science is difficult enough as it is without making it even harder 
by not knowing what you are working on.”

The assumption by most “hard” scientists that blind techniques 
are unnecessary in their own field is so fundamental that it deserves 
to be put to the test, rather than taken for granted. Faith in the 
objectivity of science may turn out to be misplaced if researchers’ 
expectations are regularly influencing what they find.

The only way to find out more is by means of empirical research. 
I suggest the following method,31 which I illustrate with a typical 
experiment involving a test sample and a control sample. In bio-
chemistry, for example, comparing an inhibited enzyme with an 
uninhibited control involves measuring the activity of both samples. 
Usually the experimenter knows which sample is which, and obvi-
ously expects the inhibited enzyme to be less active.

The test I propose is this: Carry out the experiment under the 
usual open conditions. But also do the same experiment under 
blind conditions, with the samples labeled A and B. In student prac-
tical classes, for instance, half the class would do the experiment 
blind, while the other half, in a separate laboratory, would know 
which sample is which, as usual.

If such tests show no disparity in the results under open and 
 under blind conditions, then this would provide evidence that blind 
techniques make no difference. On the other hand, significant dis-
parity in results under blind and open conditions would imply the 
existence of experimenter effects. Further research would then be 
needed to find out how the experimenters’ expectations were in-
fluencing the data. Is the experimenter effect just a matter of selec-
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tive reporting, or of selective observation and interpretation? Or 
could the experimenters’ expectations influence what happens 
through a kind of psychokinesis or mind-over-matter effect?

The more independent investigations, the better. Perhaps it will 
turn out that “hard” scientists need not bother with blind tech-
niques after all. On the other hand, perhaps professional scientists 
in the hard sciences are systematically biasing their results without 
knowing it.

CONTACT ADDRESSES

Please let me know of your findings in any of the areas of inquiry 
covered in this book. You may either e-mail me through my Web 
site, www.sheldrake.org., or you may get in touch by post at the 
following addresses.

In the United States:
Rupert Sheldrake
The Institute of Noetic Sciences
P.O. Box 6007
Petaluma, CA 94955-6007

In the United Kingdom:
Rupert Sheldrake
BM Experiments
London WC1N 3XX

A videotape based on this book, called Seven Experiments That Could 
Change the World, showing a number of the book’s experiments ac-
tually being carried out, is now available commercially. The video 
is marketed in the United States by Wellspring Media Inc., and is 
available through Amazon.com.
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NOTES

GENERAL INTRODUCTION

WHY BIG QUESTIONS DON’T NEED BIG SCIENCE

1.  For an interesting discussion of this transition in Britain, see Berman 
(1974), “Hegemony and the amateur tradition in British science.”

2.  Kuhn (1970), The Structure of Scientific Revolutions.

INTRODUCTION TO PART ONE

WHY PUZZLING POWERS OF ANIMALS 
HAVE BEEN NEGLECTED

1.  Popper and Eccles (1977), The Self and Its Brain.
2.  For historical accounts of this controversy, see Sheldrake (1981), 

A New Science of Life and (1988) The Presence of the Past.
3.  For example, the two leaders of the vitalist school in the early twen-

tieth century, Hans Driesch and Henri Bergson, both served as pres-
idents of the British Society for Psychical Research; and the vitalist 
views of the naturalist Eugene Marais enabled him to investigate 
the behavior of social animals in a very original way. His work on 
termites is discussed in chapter 3. And among psychical researchers 
there was a general openness to unusual powers in animals, as ex-
pressed, for example, by Haynes (1973) in The Hidden Springs.

4.  Occam used this argument to oppose Platonists, with their notion of 
eternal, universal ideas existing either independently or as ideas in the 
mind of God. By the same token, this argument is opposed to the no-
tion of universal mathematical laws of nature existing independently of 
human minds. Many mechanists, and certainly many physicists, are secret 
Platonists, and do not apply Occam’s razor to this part of their thinking. 
Occam also used his razor against Aristotelians, with their doctrine of 
non-material essences inherent in material things. This argument would 
also rule out the real existence of fields, such as the universal gravita-
tional and electromagnetic fields. Most mechanists do not take Occam’s 
razor seriously in this case either, viewing the accepted fields of nature 
as really existing, rather than as mere models in the minds of physicists.

5.  Some even see these questions in the light of a great struggle 
of good against evil, against “the Beast that slumbers below,” as a 
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Harvard scientist, Gerald Holton, has put it. He recently exhorted 
the defenders of mechanistic science, which he describes as the 
“proper” worldview, to be on guard, calling upon them to try to 
“de-fang” this beast as “a duty they owe to their own belief system” 
(Holton, “How to think about the ‘anti-science’ phenomenon”).

6.  For a detailed discussion, see Sheldrake (1988), The Presence of the Past.
7.  See, for example, Prigogine and Stengers (1984), Order Out of Cha-

os, Gleik (1988), Chaos: Making a New Science, and Waldrop (1993), 
Complexity: The Emerging Science at the Edge of Order and Chaos.

8.  For a discussion of these developments and their implications, 
see Sheldrake (1990), The Rebirth of Nature.

CHAPTER 1
PETS WHO KNOW WHEN THEIR  
OWNERS ARE RETURNING

1.  Long (1919), How Animals Talk, 78–9.
2.  Ibid., 81–2.
3.  Serpell (1986), In the Company of Animals, 103–4.
4.  Ibid., 107.
5.  The New Penguin English Dictionary (Harmondsworth: Penguin 

Books, 1986).
6.  In the United States, the best-known such group is CSICOP, 

the Committee for the Scientific Investigation of Claims of the 
Paranormal. CSICOP stages annual conferences for skeptics and 
publishes a journal called The Skeptical Inquirer. Similar organiza-
tions have now been established in other countries and publish 
their own journals, such as The British and Irish Skeptic.
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8.  Humphrey (1983), Consciousness Regained.
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11.  Hardens (1987), Psychic Animals.
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4.  Burnford (1961), The Incredible Journey.
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39.  An analysis of the long-range movement of aerosols also shows, in t 
more sophisticated way, the implausibility of this idea. However, in certain 
circumstances, the meteorological and atmospheric conditions may be 
more favorable for olfactory navigation over fairly Short distances and in 
certain preferred directions, for example when there is a straight coastline 
and a regular pattern of sea breezes. Such conditions may prevail in Italy, 
where the main evidence favoring olfactory navigation has been col-
lected. See Waldvogel (1987), “Olfactory navigation in homing pigeons.”
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chic pet’ phenomenon”). See also Wiseman, Smith and Milton 
[2000], “The ‘psychic pet’ phenomenon: A reply to Rupert Shel-
drake” and Sheldrake (2000), “The ‘psychic pet’ phenomenon.”



282

3.    Brown and Sheldrake (1998), “Perceptive pets: A survey in 
northwest California.”

4.  Sheldrake and Smart (1997), “Psychic pets.”
5.  Sheldrake, Lawlor, and Turney (1998), “Perceptive pets: A survey 

in London.”
6.  Sheldrake (1999), Dogs That Know When Their Owners Are Coming 

Home, Chapter 3.
7.  The text of this discussion has been published in Kayzer (1997), 

A Glorious Accident.
8.  A videocasette showing these experiments entitled How Do Pigeons 

Home? The Mobile Loft Experiments is available from Euro Television 
Productions, Kloveniersburgwal 49 1011 JX, Amsterdam.

9.  The details of these experiments are described in a report by 
Nuboer (1996), “A test of Sheldrake’s morphic field theory.”

10.  Van Oortmerssen, G. A., “Orientation of carrier pigeons at sea: 
A pilot study. Report from the Department of Animal Physiology, 
University of Groningen, Netherlands, 1997. (Original in Dutch).

11.  Ibid.
12.  Sheldrake (2001), “Experiments on the sense of being stared at.”
13.  Sheldrake (1998), “The sense of being stared at: Experiments in 

schools” and (1999) “The sense of being stared at confirmed by 
simple experiments.”

14.  Sheldrake (2000), “The sense of being stared at does not de-
pend on known sensory clues.”

15.  See the data for experiment 1 in Colwell, Schröder, and Sladen 
(2000), “The ability to detect unseen staring.” (For a discussion 
of their experiment 2, see Sheldrake (2000), “Research on the 
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percentage, because there were more papers with blind method-
ologies in the American than in the British medical journals.

30.  Sheldrake (1998), “Experimenter effects in scientific research: 
How widely are they neglected?”

31.    Sheldrake (1998), “Could experimenter effects occur in the 
physical and biologial sciences?”
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NEW SCIENCE

“In any generation, there are only a handful of people whose ideas contain the possi-
bility of significantly altering the course of human history. Dr. Rupert Sheldrake is such
a person. His ideas offer a real chance for humanity to regain its spiritual bearings. We
have been blessed with a rare genius.”

Larry Dossey, M.D., bestselling author of Healing Words

How does your pet know when you are coming home? How do pigeons home? Can
people really feel another pair of eyes looking at them? These questions and other
unexplained natural phenomena form the basis of Sheldrake’s look at the world of
established science as he puts some of its most cherished assumptions to the test. He
shows how fundamental scientific theories have hardened into unquestioned dogmas
and are now taken for granted as scientific common sense. In the true spirit of scien-
tific skepticism, Sheldrake examines seven of these beliefs.

His approach is radical in two senses: not only does he question the content of
current scientific doctrines, but he also questions the way that science is done. He sug-
gests that scientific inquiry need no longer be the monopoly of a professional scientific
priesthood but can be open to widespread participation by students and by non-
professionals. Sheldrake presents experiments that allow anyone to participate in this
journey of discovery and, in this new edition, gives an update on the exciting results
obtained thus far. His experiments look at how scientific research is often biased by
experimenters’ expectations, such as the belief that physical constants cannot change.
He also examines the taboo against taking pets seriously and explores the question of
human extrasensory perception. Perhaps most important, he shows how simple yet
radical research is already shaking the very foundations of science as we know it.

In this compelling and intelligent book, Sheldrake offers no preconceived wisdom
or easy answers—just an open invitation to explore the unknown, create new science,
and perhaps even change the world.

Rupert Sheldrake, Ph.D., is a former research fellow of the Royal
Society and former director of studies in biochemistry and cell biol-
ogy at Clare College, Cambridge University. He is the author of more
than 60 technical papers in scientific journals and several books,
including The Rebirth of Nature, The Presence of the Past, A New Science
of Life, and Dogs That Know When Their Owners Are Coming Home. He
lives in London.
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