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Golorful Pebbles and Darwin’s Dictum

An Introduction

n a session before the British Association

for the Advancement of Science in 1861,

less than two years after the publication
of Charles Darwin’s Origin of Species, a critic
claimed that Darwin’s book was too theoreti-
cal and that the author should have just “put
his facts before us and let them rest.” In a let-
ter to his friend Henry Fawcett, who was in
attendance in his defense, Darwin explained
the proper relationship between facts and
theory:

About thirty years ago there was much talk
that geologists ought only to observe and not
theorize; and I well remember someone say-
ing that at this rate a man might as well go
into a gravel-pit and count the pebbles and
describe the colours. How odd it is that any-
one should not see that all observation must
be for or against some view if it is to be of any

service!

Few thinkers in Western history have had
more profound insights into nature than
Charles Darwin, and for my money, this quote
is one of the deepest single statements ever
made on the nature of science itself, particu-
larly in the understated denouement. If scien-
tific observations are to be of any use, they
must be tested against a theory, hypothesis, or
model. The facts never just speak for them-
selves. Rather, they must be viewed through

XI

the colored lenses of ideas—percepts need
concepts.

When Louis and Mary Leakey went to
Africa in search of our hominid ancestors,
they did so based not on any existing data but
on Darwin’s theory of human descent and his
argument that because we are so obviously
close relatives of the great apes of Africa, it is
there that the fossil remains of our forebears
would most likely be found. In other words,
the Leakeys went to Africa because of a con-
cept, not a precept. The data followed and
confirmed this theory, which is the very oppo-
site of the way in which we usually think sci-
ence works.

If there is an underlying theme in this en-
cyclopedia—a substrate beneath the surface
topography (to the
metaphor)—it is that science is an exquisite
blend of data and theory, facts and hypothe-

ses, observations and views. If we conceive of

continue geologic

science as a fluid and dynamic way of think-
ing instead of a staid and dogmatic body of
knowledge, it is clear that the data/theory
stratum runs throughout the archaeology of
human knowledge and is an inexorable part
of the scientific process. We can no more ex-
punge from ourselves all biases and prefer-
ences than we can find a truly objective
Archimedean point—a god’s-eye view—of the
human condition. We are, after all, humans,
not gods.
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INTRODUCTION

In the first half of the twentieth century,
philosophers and historians of science (mostly
professional scientists doing philosophy and
history on the side) presented science as a pro-
gressive march toward a complete understand-
ing of Reality—an asymptotic curve to Truth—
with each participant adding a few bricks to
the edifice of Knowledge. It was only a matter
of time before physics and eventually even the
social sciences would be rounding out their
equations to the sixth decimal place. In the
second half of the twentieth century, profes-
sional philosophers and historians took over
the field and, swept up in a paroxysm of post-
modern deconstruction, proffered a view of
science as a relativistic game played by Euro-
pean white males in a reductionistic frenzy of
hermeneutical hegemony, hell-bent on sup-
pressing the masses beneath the thumb of di-
alectical scientism and technocracy. (Yes, some
of them actually talk like that, and one really
did call Isaac Newton’s Principia a “rape man-
ual.”)

Thankfully, intellectual trends, like social
movements, have a tendency to push both
ends to the middle, and these two extremist
views of science are now largely passé. Physics
is nowhere near realizing that noble dream of
explaining everything to six decimal places,
and as for the social sciences, as a friend from
New Jersey says, “Fuhgeddaboudit.” Yet there
is progress in science, and some views really
are superior to others, regardless of the color,
gender, or country of origin of the scientists
holding those views. Despite the fact that sci-
entific data are “theory laden,” as philoso-
phers like to say, science is truly different from
art, music, religion, and other forms of human
expression because it has a self-correcting
mechanism built into it. If you don’t catch the
flaws in your theory, the slant in your bias, or
the distortion in your preferences, someone
else will. Think of N rays and E rays, polywater
and the polygraph. The history of science is
littered with the debris of downed theories.

Throughout this encyclopedia, we explore
these borderlands of science where theory and
data intersect. As we do so, let us continue to
bear in mind what I call Darwin’s dictum: “all
observation must be for or against some view if
it is to be of any service.”

Using the Encyclopedia

One important tool in finding the right bal-
ance between theory and data or ideas and
facts is a broad base of knowledge tempered
with wisdom in making judgments about
knowledge claims. Without the facts, you can’t
“judge for yourself” (as television documen-
taries often suggest viewers do) in any objec-
tive manner. What we hope to provide in this
encyclopedia is a thorough, objective, and bal-
anced analysis of the most prominent scientific
and pseudoscientific controversies made in the
name of science, mixing both facts and theory.
The encyclopedia entries are written at a level
appropriate for high school and college stu-
dents conducting research in science and
pseudoscience, members of the media looking
for a balanced treatment of a subject, and
those in the general public who desire a highly
readable yet trustworthy resource to go to for
the most reliable assessments of the most con-
troversial and interesting mysteries involving
our universe, our world, and ourselves.

As the subjects span all manner of claims
from around the world, audiences and markets
across the globe will be interested in reading
these volumes. In addition, members of the
media desperately need a reference resource
in order to quickly get their minds around a
subject, to book guests on both sides of an is-
sue in order to properly set up a debate, and to
get “just the facts” needed for the sound-bite
story that is often demanded in the hectic
world of journalism. Every newspaper, maga-

zine, radio, and television producer and inter-



viewer should keep a copy of this encyclopedia
right between the dictionaries and reference
works on contacting experts.

This two-volume encyclopedia encompasses
claims from all fields of science, pseudo-
science, and the paranormal, and it includes
both classic historical works and modern
analyses by the leading experts in the world
who specialize in pseudoscience and the para-
normal. The encyclopedia is heavily illustrated
(these subjects lend themselves to both histori-
cal and contemporary images), and most en-
tries offer a respectable bibliography of the
best sources on that subject from both the
skeptics’ and the believers’ perspectives, allow-
ing readers to conduct additional research on
their own after learning what the encyclope-
dia’s expert author has had to say on the sub-
ject.

To make this encyclopedia original and dif-
ferent and to provide readers with a variety of
subjects and analytic styles in order to prop-
erly follow Darwin’s dictum of getting a
healthy balance of data and theory, five cate-
gories of pseudoscience analyses are presented
here:

1. A-to-Z listings. The Encyclopedia of Pseu-
doscience includes an A-to-Z section of subject
analyses conducted by scientists and research-
ers, exploring phenomena such as alternative
medicine, astrology, crop circles, handwriting
analysis, hypnosis, near-death experiences,
reincarnation, séances, spiritualism, subliminal
perception, UFOs, witcheraft, and much more.
These fifty-nine entries are written in a
straightforward manner and are of moderate
length and depth, offering some theoretical
foundation but not to the same extent as the
articles in subsequent sections.

2. Investigations. Articles in this section
consist of research investigations carried out
by scientists and scholars as originally pub-
lished in the pages of Skeptic magazine, re-
published and repackaged here for the first

time. These twenty-three articles are more

INTRODUCTION

than brief summaries of subjects as presented
in the A-to-Z section; they are also skeptical
analyses and include much more extensive re-
search and bibliographies. Such analyses are
applied to acupuncture, Atlantis, chiropractic,
facilitated communication, homeopathy, im-
mortality, and many other topics, and there
are several critical pieces on the pseudoscience
often found in psychology and psychotherapy.
These latter pieces are especially important:
although some forms of pseudoscience are
seemingly harmless—astrology and crop circles
come to mind—other forms can be exception-
ally dangerous, particularly those dealing with
the mind and behavior.

3. Case studies. The Encyclopedia of Pseudo-
science includes a special section comprising
thirteen in-depth analyses of very specific case
studies originally conducted for Skeptic maga-
zine and used here as part of the larger phe-
nomena under investigation. For example,
three special articles are devoted to recovered
memory therapy and false memory syndrome—
one from a psychiatrist’s perspective, one from
a patient’s perspective, and one from a father’s
perspective. Through these case studies, the
reader will be given a complete analysis of a
subject. The cases will interest both amateurs
and professionals in a field, and they are ideal
for research papers by students or background
research by scientists and professionals. Jour-
nalists and interested readers wanting details
on a case study need go no further than this
section of the encyclopedia.

4. For-and-against debates. The Encyclope-
dia of Pseudoscience includes the most original
section ever compiled in an encyclopedia in
the form of a “pro and con” debate between
experts, allowing readers to judge for them-
selves by hearing both sides of an issue. Thus,
for instance, “Memes as Good Science,” by ex-
perimental psychologist Susan Blackmore, is
contrasted with “Memes as Pseudoscience,” by
cognitive psychologist James W. Polichak. Even

more controversially, the study of “Race and

XIIT
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INTRODUCTION

Sports as Good Science,” by author Jon Entine,
is contrasted with the study of “Race and Sports
as Pseudoscience,” which I authored. Also in-
cluded are debates on evolutionary psychology,
on the question of whether science is at an end,
and on the science wars. These twelve articles,
originally published in Skeptic magazine, have
been used extensively by high school teachers
and college professors around the world as
supplemental reading material for students in
search of the terms of a debate on one or more
of these vital and controversial issues.

5. Historical documents. The encyclopedia
includes five classic works in the history of sci-
ence and pseudoscience. For example, the first
scientific and skeptical investigation of a para-
normal/spiritual phenomenon—mesmerism—is
offered in the “Report of the Commissioners
Charged by the King to Examine Animal Mag-
netism, Printed on the King’s Order Number 4
in Paris from the Royal Printing House.” Pub-
lished in 1784, five years before the French
Revolution, this piece was the first attempt to
put to the test (including under controlled
conditions) a quasi-scientific phenomenon.
What made this report so special was that the
test was conducted by none other than Ben-
jamin Franklin and Antoine Lavoisier.

So, as you work your way through this ency-
clopedia—either moving from start to finish or,
more appropriately for this genre, skimming
and scanning and plucking out what is needed
or wanted—remember Darwin’s dictum that
every observation must be for or against some
view if it is to be of any service. Remember, as
well, the words of wisdom offered by the Har-
vard paleontologist who inherited Darwin’s

mantle, Stephen Jay Gould, in a 1998 essay

entitled “The Sharp-Eyed Lynx, Outfoxed by

Nature”:

The idea that observation can be pure and un-
sullied (and therefore beyond dispute)—and
that great scientists are, by implication, people
who can free their minds from the constraints
of surrounding culture and reach conclusions
strictly by untrammeled experiment and ob-
servation, joined with clear and universal logi-
cal reasoning—has often harmed science by
turning the empiricist method into a shibbo-
leth. The irony of this situation fills me with a
mixture of pain for a derailed (if impossible)
ideal and amusement for human foibles—as a
method devised to undermine proof by au-
thority becomes, in its turn, a species of dogma
itself. Thus, if only to honor the truism that
liberty requires eternal vigilance, we must also
act as watchdogs to debunk the authoritarian
form of the empiricist myth—and to reassert
the quintessentially human theme that scien-
tists can work only within their social and psy-
chological contexts. Such an assertion does not
debase the institution of science, but rather
enriches our view of the greatest dialectic in
human history: the transformation of society
by scientific progress, which can only arise
within a matrix set, constrained, and facili-

tated by society.

It is my fondest hope that this encyclopedia
will facilitate a deeper understanding of pseu-
doscience and in the process illuminate the
process of science itself.

Michael Shermer
General Editor
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filien Abductions

LANCE

n alien abduction involves the removal

of a human being by an extraterres-

trial species for the purpose of med-
ical experimentation, crossbreeding, or spiri-
tual enlightenment. Many skeptics believe
that abduction narratives are related to a vari-
ety of experiences such as sleep paralysis and
dreams, rather than actual events in the phys-
ical world. Persons who claim to have experi-
enced alien abduction can be divided into two
categories: abductees (subjects of alien exper-
iments who suffer traumatic scarring from the

abduction) and experiencers (subjects of alien

b
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Children looking at a flying saucer. (The Image Bank)
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experiments who derive spiritual enlighten-
ment as a result).

An individual’s placement within one of
these categories shows a correlation with the
abduction researcher(s) with whom he or she
has had primary contact. Given that the tool of
choice used by abduction researchers is hyp-
nosis, even in cases in which the abductee
consciously remembers the experience, this
categorization of abduction experiences sug-
gests to skeptics that researcher bias is the
driving force behind the phenomenon. Most
abduction researchers respond to such criti-
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cism with the assertion that hypnosis, when
properly and cautiously used, is a powerful tool
for uncovering repressed memories. Other re-
searchers point to scars, implantations, and ter-
minated pregnancies as objective evidence of
abduction, but they remain unable to provide
the medical records necessary to corroborate
these claims. Whether the skeptics or the pro-
ponents of alien abduction are correct, what
remains certain is that those men and women
who report experiencing it have been subjected
to something deeply and personally traumatic.
The use of hypnosis as a tool in abduction
research dates to the first well-publicized case,
that of Betty and Barney Hill. In the early
morning hours of September 20, 1961, the
Hills were traveling on U.S. Route 3 near Lin-
coln, New Hampshire, when they noticed a
bright light moving rapidly across the sky. Fre-
quently stopping to observe the object, they
became increasingly agitated as it changed
course and eventually hovered about 100 feet
from their car. Barney, who had been standing
in the road watching the craft when it ap-
proached, immediately returned to the car in
fear that he and his wife were going to be cap-
tured. As they drove away, the Hills heard sev-
eral beeping noises from the rear of the car,
though they did not see the object again.
Later, they noticed that they were unable to
account for about two hours of their trip
(though their frequent stops might explain
this). The following morning, the Hills re-
ported the sighting to their local air force base,
and after reading the book The Flying Saucer
Conspiracy, they notified the National Investi-
gations Committee on Aerial Phenomena
(NICAP). Over the course of the next several
months, Betty Hill began dreaming about con-
tact with the craft’s inhabitants. Finally, in De-
cember 1963, the Hills entered therapy with
Dr. Benjamin Simon for treatment of Barney’s
increasing anxiety. Under hypnosis, both Hills
recounted the story of the unidentified flying
object (UFO) and their subsequent abduction.

In The Interrupted Journey, John G. Fuller
emphasizes the fact that the Hills underwent
separate hypnotic regressions, independently
verifying each other’s stories. Fuller is quick to
point out that Barney’s story in particular ex-
plains physical evidence in the case, such as
the scuff marks on the top of his shoes that re-
sulted from being dragged into the flying
saucer. Yet the details of Betty’s physical ex-
amination by the aliens suggest that her
dreams are the more likely source of the ab-
duction scenario. Further, Simon believed that
the underlying source of the story might have
been anxiety over the interracial aspects of the
Hills’ marriage. Indeed, the removal of skin
and hair (sites of racial difference) samples
from Betty Hill by the aliens suggests this.
Coupled with discrepancies in the story, such
as Betty Hill’s failure to notice the missing lock
of hair after the abduction and the Hills’ in-
ability to find the site of their abduction, these
factors indicate that the Hill case is more likely
the result of Betty and Barney discussing her
dreams and confabulation, rather than the re-
sult of an actual abduction.

Despite the publicity the Hill case received,
abduction reports remained unusual until the
mid-1970s, when several questionable abduc-
tion stories began to emerge (such as the
Pascagoula and Travis Walton cases). Then, in
1979, Raymond E. Fowler published The An-
dreasson Affair, the account of Betty Andreas-
son’s encounter with an alien named Quazgaa.
Andreasson’s story emerged under hypnosis
some ten years after the events described.

According to that story, the Andreasson fam-
ily noticed a bright light coming from their
backyard during a power outage on January
25, 1967. Suddenly, everyone present except
for Betty Andreasson was paralyzed, and sev-
eral humanoid figures entered the kitchen
through a closed door. Initially identifying the
beings as “angels,” Andreasson agreed to ac-
company them to their ship, where she was es-
corted to an “upper room.” After a brief



“cleansing,” Andreasson changed into a “white
garment” and underwent a battery of exami-
nations, finally being shown into a small room
with several seats. Sitting in one of these, she
was subsequently enclosed in formfitting plas-
tic and immersed in a gray liquid. When the
liquid was drained away, she was taken on a
tour of an alien realm, culminating in an en-
counter with a “phoenix” and a feeling of reli-
gious ecstasy, before being returned (Fowler
1979, 24-104).

Although Fowler admits that the case is dif-
ficult given Betty’s devout Christianity and the
religious symbolism of the phoenix (as a Christ
figure), he fails to connect Andreasson’s Pente-
costalism with several other religious symbols
in the story. For example, Betty’s mention of
an upper room is a reference to the location of
the Last Supper (Matt.14:15) and traditionally
the location of the First Pentecost and the de-
scent of the Holy Spirit (Acts 2:1-2). The white
garment is reminiscent of the white robes
worn by the elect (Rev. 7:9), with immersion
while wearing this garment being suggestive of
baptism. Indeed, the Andreasson story closely
follows the structure of apocalyptic literature—
cleansing, testing, baptism, tour of heaven, and
revelation. It was predictable, then, that in a
later hypnotic session, Betty would begin
speaking in a strange tongue (Fowler 1979,
138) and prophesying ecological disaster.
Thus, as a whole, the Andreasson case argues
not for alien abduction but for a religious ex-
perience of the type frequently reported by
Pentecostal Christians.

Before the 1981 publication of artist Budd
Hopkins’s book Missing Time, stories of alien
abductions more closely resembled first-con-
tact scenarios. Medical examinations were
nonintrusive, involving surface observation
and scanning with some sort of machinery.
The aliens themselves were benevolent, usu-
ally speaking with the abductee and imparting
some sort of wisdom. Missing Time, by con-

trast, presents intrusive examinations: anal

ALIEN ABDUCTIONS

probing, deep-tissue sampling that leaves
scars, and surgical implantation of unknown
devices using the most gruesome methods and
no anesthesia. The aliens themselves emerge
as coldhearted beings without regard for the
trauma they cause abductees. Most disturb-
ingly, the aliens seem to have been engaged in
a longitudinal study of humans, abducting
them multiple times throughout their lives,
which suggests some sort of tracking and mon-
itoring of their subjects.

Hopkins’s first involvement with an abduc-
tion case, that of Steven Kilburn, began when
the two men were introduced during a meet-
ing of UFO researchers in Hopkins’s home.
Like Barney Hill, Kilburn could not account
for a period of time following a UFO sighting
and had been experiencing increasing anxiety
ever since. At Hopkins’s urging, Kilburn un-
derwent hypnotic regression to uncover the
events of this missing time, only to discover
that he had been the subject of a painful alien
medical examination, the exact nature of
which is unclear. Although Kilburn’s hypnosis
sessions seem to have been relatively free from
leading questions and hypnotist influence,
there are several problems with Hopkins’s in-
terpretation of them, most noticeably in his re-
construction of the narrative. As Hopkins him-
self points out, Kilburn’s story emerged not as
a full-fledged narrative with a continuous logi-
cal stream but rather as a set of discrete epi-
sodes in no particular order, necessitating re-
construction to make sense of them (Hopkins
1981, 61). Without this rearrangement, Kil-
burn’s story has the logical structure of a
dream, and it is this point that Hopkins misses
throughout his work. For example, Howard
Rich, another abductee discussed in Hopkins’s
book, states during one regression, “It’s really
just a dream . . . it’s not happening” (p. 88).

Hopkins interprets such statements as denial
of reality, rather than accepting them at face
value. However, the main problem with his re-
search is his selective use of evidence to create
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a typical abduction scenario against which all
other cases are judged. In other words, abduc-
tion stories that fit Hopkins’s idea of abduction
are accepted as real, and those that do not are
rejected or are filtered to create an acceptable
story. Given that four of the six cases discussed
in Missing Time are identified by the abductees
as dreams, what the book presents are not so
much actual abduction stories as Hopkins’s
own retelling and reshaping of these stories to
create an abduction scenario. Science-fiction
and fantasy novelist Whitley Strieber came for-
ward with his own story of multiple abductions
in 1987 with his book Communion: A True
Story. Compiled from transcripts and tapes of
hypnotic regressions, personal journals, con-
versations with friends, and his own conscious
memories, Communion is perhaps the most de-
tailed account of a single abductee’s experi-
ences, and, as with Missing Time (Strieber had
a close association with Hopkins at the time),
dreams seem to play a significant part in the
experience.

On December 26, 1985, Strieber relates, he
was awakened by a loud noise and then rushed
by a small figure. Immediately paralyzed,
Strieber was levitated into a ship, where he was
examined by aliens and implanted with an un-
known device before being returned to his bed.
Strieber reports that these are conscious mem-
ories and were not recovered by hypnosis. In-
deed, he is careful to point out that he was
awake throughout this ordeal, thus eliminating
dreams as source material. Yet the incident is
typical of sleep paralysis incurred during hyp-
nagogic or hypnopompic sleep states. Such
states are characterized by a sense of being
awake, a painful tingling paralysis throughout
the body, and a sense of a malevolent presence.
It is not unusual for such states to be accompa-
nied by nightmares that provide details to ex-
plain these sensations. Most important, dreams
occurring in hypnagogic or hypnopompic sleep
are always consciously remembered, as are the
states themselves. Hypnagogic and hypnopom-

pic sleep states are terrifying events, and
chronic sufferers can easily find themselves ob-
sessively trying to figure out what is happening.

It is in keeping with such anxiety that
Strieber sought psychological help in sorting
out his experience, eventually submitting to
hypnotic regression as part of his treatment.
During these sessions, he began to recall other
incidents in which he had been abducted—in-
cidents that had been taking place from his
childhood. In each case, the abductions he re-
lates have the logical structure of dreams,
rather than reality: locations shift rapidly and
without transition, beings shift identities (in-
cluding a feminine figure in white, Carl Jung’s
anima), and time is distorted.

It is the level of detail provided by Strieber’s
narrative that causes skeptics difficulty in ac-
cepting alien abduction as the explanation for
his experiences. For example, Strieber reports
that in August 1967, he experienced a period
of missing time lasting approximately twenty-
four hours. However, his account suggests that
he was actually abducted three times within
this twenty-four-hour period. Logically, one
has to wonder why his abductors felt it neces-
sary to return Strieber to his home after each
abduction only to abduct him again moments
later. Nor is Strieber able to explain the rea-
sons for his multiple abductions, calling into
question the motives of the alleged aliens. Hu-
man scientists, even those engaged in longitu-
dinal studies, rarely find it necessary to con-
duct monitoring sessions of their subjects with
the frequency Strieber reports. Although ab-
duction researchers are quick to point out that
alien science cannot be compared to human
science and that the frequency of multiple ab-
ductions may be necessary for alien purposes,
skeptics continue to argue that this discredits
alien science, since our own science could
learn more from less frequent contact.

Of course, Strieber is ultimately more con-
cerned with the impact of his experiences on

his personal growth than such questions. Over



the course of several books, especially Trans-
formation and Breakthrough, he slowly de-
taches himself from Hopkins’s view of alien
abduction as a negative experience and comes
to the realization that he has grown in his un-
derstanding of himself. So, although acknowl-
edging that his initial terror and anxiety were
probably justified on some level, he concludes
that his increased concern for the environ-
ment, as well as his deepened spirituality and
connection with the world at large, are the ul-
timate goals of alien abduction. In this sense,
Strieber remains unconvinced of the physical
reality of his experience but rather recognizes
that his abductors may have only a spiritual
reality. In the final analysis, then, the sources
and causes of Strieber’s abduction remain less
important for him than the results they yield,
even if they are the results of dreams.

David M. Jacobs, an associate professor of
history at Temple University, disagrees. Like
Budd Hopkins, Jacobs asserts that the alien ab-
ductors have a physical reality and are proba-
bly the inhabitants of a planet within our own
plane of existence. And like Hopkins, he sees
the abduction phenomenon as negative, reject-
ing positive views of the experience as the re-
sult of the abductees’ need for peace of mind
and the infiltration of New Age thought into
abduction research (Jacobs 1998, 208-219). In
the case of some experiencers, Jacobs points
out, further hypnotic regression (with himself
as hypnotist) can reveal a darker and more
threatening alien agenda than spiritual en-
lightenment, converting the experiencer to an
abductee, as in the case of Pam Martin (Jacobs
1998, 24-25). In short, no matter what the
hypnotic subject feels about his or her abduc-
tion, a negative picture emerges under hypno-
sis with Jacobs. For this reason, his methods
are among the most criticized in abduction re-
search. And, as in Strieber’s case, the primitive
nature of alien science revealed by his research
(especially with regard to genetic experimenta-

tion using techniques known to humans for
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over a century, such as amniocentesis and arti-
ficial insemination) suggests that the source of
abduction narratives is scientifically unsophis-
ticated human minds, rather than sophisticated
alien science. Thus, internally conflicting sto-
ries and researcher bias result in many skeptics
and abduction researchers rejecting Jacobs’s
arguments that the alien agenda is a hybridiza-
tion program and invasion.

John E. Mack bears impressive credentials
as a professor of psychiatry at Harvard Medical
School and may have the widest influence of
any abduction researcher. In Abduction, he
presents a well-reasoned approach to the phe-
nomenon, acknowledging that abduction nar-
ratives are potentially the result of his own in-
terpretation rather than reported events.
However, Mack is convinced of the reality of
alien abduction, though he suspects the ab-
ductors are from a spiritual plane. Thus, he
ignores mundane explanations of the phenom-
enon, such as cultural contamination (incorpo-
ration of images and stories from the mass me-
dia), hypnagogic and hypnopompic sleep
states, sexual abuse or aberration, and dreams.
Even more problematic is his focus on the
spiritual nature of the aliens, suggesting as he
does that their primary agenda is enlighten-
ment; this raises the question of the necessity
of medical examinations, since aliens seem to
derive no benefit from them beyond the tor-
ture of their subjects. Further, because most
abductees reporting positive experiences point
to fear of the unknown as the source of their
spiritual development, they also derive no
benefits from this part of the abduction. Again,
the logic of dreams is at work in the abduc-
tions Mack presents.

Mack is not unaware of this logical conun-
drum, nor does he ignore those raised by the
impossible physical acts (such as walking
through walls and closed doors) that are com-
mon in abduction accounts. However, because
of his emphasis on the spiritual aspects of the

phenomenon, Mack concludes not that these
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problems indicate dreams as a source of the
phenomenon but rather that dualism and ma-
terialism render the Western scientific model
inadequate for the study of alien abduction
(Pritchard et al. 1994, 565-567). In this way,
Mack is able to have his cake and eat it too.
For example, he points to scooplike scars on
abductees as evidence of abduction, but when
he is asked to provide medical records show-
ing that the scars did not exist prior to the ab-
duction experience, he responds by pointing
out that abduction research should not seek
objective proof or evidence. It is this confusion
of science and philosophy that led Mack’s
peers at Harvard to conduct an investigation
into his methods (to which he responded,
through lawyers, that his academic freedom
allowed him to pursue this line of inquiry).
Few publications provide a skeptical look at
the abduction phenomenon, but there are two
that bear mention. Terry Matheson’s Alien
Abductions: Creating a Modern Phenomenon
examines the major abduction cases from a
narrative viewpoint, arguing that the phenom-
enon has grown as the result of a developing
secular mythology describing a variety of ex-
periences. Kevin D. Randle, Russ Estes, and
William P. Cone’s Abduction Enigma adopts a
scientific approach in its study of alien abduc-
tion to conclude that a combination of factors
is at work: sleep paralysis, a lack of personal
boundaries, sexual-identity problems, and re-

searcher bias. Although the source of the phe-
nomenon remains controversial, both books
present viable and more prosaic explanations
than those offered by most abduction re-
searchers.
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filternative firchaeology

GARRETT

he term alternative archaeology (or
pseudoarchaeology) is used to denote
various approaches to investigating the
ancient past using paranormal methods
and/or pseudoscientific standards of argu-
ment. The genre has been around at least
since the late nineteenth century—appearing
in the wake of real archaeology’s great
achievements at that time—although its roots
can be traced back further into the lore of
such movements as Freemasonry and Rosi-
crucianism. Its practitioners stand apart from
archaeologists—whom they deride—in that
they argue for an essentially simplistic picture
of antiquity populated with such wonders as
lost supercivilizations, sunken continents,
cyclical cataclysmic upheavals, extraterrestrial
civilizers, or psychically attuned priestly rul-
ing elites. Alternative authors can also claim
to have uncovered hints of heretofore lost
“ancient wisdom” that, in its pessimistic form,
warns of dire catastrophes threatening hu-
manity or, in a more cheerful manifestation,
promises worldwide spiritual renewal.
Alternative writers usually have no qualifi-
cations in the field of archaeology, yet they
claim to be revolutionaries who will transform
our view of the deep past. They spurn the
broadly scientific method by which real ar-
chaeology has painstakingly built up a picture
of that past: namely, the rational analysis of
associated artifacts, of whatever size and na-
ture, found and studied in clearly defined and

repeated contexts. Instead, the alternative
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camp relies on a variety of dubious “meth-
ods” (which will be outlined) in support of its
contentions. In such works, the mode of argu-
ment is often legalistic and associative, with
an abundance of rhetorical questions and in-
nuendo, rather than scholarly and probative,
that is, mounting a sustained and coherent ar-
gument based on verifiable data. Upon such
weak foundations, alternative archaeologists
confidently raise their towering, yet by no
means mutually consistent, edifices of fantas-
tic possibility.

The Distinction between firchaeology
and Pseudoarchaeology

Real archaeology is both a practical and an
interpretive discipline. The practical wing in-
volves the gathering of physical evidence
from the past through careful procedures
(field surveys, excavation, core sampling, and
so on). Once gathered, however, that evidence
remains mute and only speaks when inter-
preted with reference to the physical and cul-
tural environment that produced it. A wall is
just a wall until it is identified as Hadrian’s
Wall, when analysis of it reveals much about
the organization and deployment of the Ro-
man army, ancient military construction tech-
niques, Roman frontier policies in the time of
Hadrian, and so forth. Since writing has only
been with us for the past 5,000 years and
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many advanced civilizations never developed
it at all, archaeology must, for the most part,
proceed without the insights gained from what
the culture under study has to say about itself.
This makes the job of archaeological interpre-
tation all the more painstaking and gradualist,
as the new evidence that is constantly being
uncovered often forces old views to be sub-
stantially revised or abandoned altogether.
Any new and ambitious archaeological hy-
pothesis, in order to be convincing, has to do a
good job of explaining as much of the evidence
as it can; more important, it must also do a
better job of explanation than the hypothesis it
seeks to replace (Renfrew and Bahn 2000).

Nevertheless, the interpretive nature of ar-
chaeology leaves it open to charges of not be-
ing “fact” but “mere conjecture.” This is a very
common indictment among pseudoarchaeolo-
gists and their supporters (e.g., Hancock 1995,
1998, 2002). By invoking it, debates between
established and alternative views are presented
as matters of mere opinion. In this way, the
pseudoarchaeologists can portray their specu-
lations as just another batch of opinions about
the past, no more or less provable than the
conventional take on such matters. (Funnily
enough, alternative writers also hold the view
that academic archaeology is a dogmatic or-
thodoxy; but if that is so, the dogma is suppos-
edly composed of subjective conjectures—by
what criteria and by what procedures are the
conjectures selected either to join the official
archaeological catechism or to be rejected as
heresy? This is never explained.)

As with any science and its pseudo counter-
part, the real distinction between archaeology
and pseudoarchaeology lies in matters of
method. For even though archaeological hy-
potheses must respect the evidence and, to
gain acceptance, succeed in making good
sense of it through a rigorously rational analy-
sis, alternative archaeology suffers no such
constraints and can range freely and widely. It

can pick and choose what to present to its

readers; eschew requirements of logic, consis-
tency, and (in many cases) prima facie plausi-
bility; and speculate endlessly about conceiv-
able possibilities soon to be vindicated by as
yet uncovered spectacular finds—finds that,
disappointingly, never quite seem to material-
ize. Conclusions reached by flawed methods
are themselves flawed, and it is this straight-
forward observation that invalidates the entire
genre of alternative archaeology, the methods
of which are so deeply faulty as to be entirely
useless. Therefore, the crux of the issue lies
with procedure and method, and so the rest of

this entry focuses on these issues.

Pseudopractice

Pseudoarchaeologists are rarely, if ever, en-
gaged in the practical side of archaeology in
the field, but occasionally, they do rely on
their own methods. Use of psychic visions to
explicate the past is a prominent example. In
the 1920s to the 1940s, the U.S. psychic Edgar
Cayce (1877-1945) had some 700 visions con-
cerning human evolution and Atlantis. For in-
stance, he saw that humanity was originally
composed entirely of thought, with no corpo-
real presence—a claim notably difficult to
check in the physical record. He declared the
remains of Piltdown man, unearthed in En-
gland between 1908 and 1912, to be those of
an Atlantean colonizer who had found his way
to Britain. His psychic sources, apparently,
were unaware that Piltdown man was a man-
made hoax, as was revealed conclusively in
1953 (see the “Piltdown Man [Hoax]” entry in
this encyclopedia). (The uncovering of the
hoax, by the way, is a testament to the self-cor-
recting nature of archaeology.) Cayce further
predicted that Atlantis would rise again in
1968 or 1969 and that an Atlantean Hall of
Records would be opened in the 1990s at Giza

in Egypt. Cayce also asserted that in a previous



Prophet and psychic Edgar Cayce.
(Bettmann/CORBIS)

life, he himself had been an Atlantean priest
named Ra Ta, in which role, rather impres-
sively, he had founded ancient Egyptian cul-
ture in 10,500 B.c.

Other psychics (notably, “Madame” Helena
Blavatsky) similarly filled antiquity with ex-
traordinary events and marvelous beings.
Blavatsky, on the testimony of obscure tablets
from Tibet that only she got to see, claimed
humanity had once been astral jellyfish who
came to Earth and founded Atlantis and
Lemuria (another lost continent, older than
Atlantis); the latter was populated by four-
armed, apelike hermaphrodites who laid eggs
(for all this, see Feder 2002; James and Thorpe
1999; Jordan 2001; Steibing 1984). Needless
to say, none of these claims have been substan-
tiated convincingly (though there has been
much special pleading by the faithful), many
run contrary to the observable evidence, and
some (such as Cayce’s claims about Piltdown

man) have been shown to be conclusively
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wrong. Psychic visions appear an unsafe basis
on which to investigate the past. A related psy-
chic archaeological “method,” apparently
more reasonable than visions, is dowsing. Ex-
travagant claims have been made for the effi-
cacy of dowsing in locating archaeological
sites, but the technique has yet to prove itself
as consistently effective as the standard meth-
ods of field survey and excavation (Von Leusen

1999).

Pseudointerpretation

Unlike archaeological practice (which pro-
duces very clear-cut results—or not, as the case
may be), the process of archaeological inter-
pretation is more open to “alternative” possi-
bilities. The picture of the past painted pri-
marily from archaeological sources can fairly
be characterized as an amalgam of interpreta-
tions or explanatory hypotheses formulated by
archaeologists and ancient historians to make
sense of the evidence they have uncovered.
Given this, we have two choices. We can con-
sider all explanatory hypotheses equally valid,
or we can consider some more valid than oth-
ers. The former approach leads to a sort of in-
tellectual anarchy, in which there is no way to
distinguish good explanations from bad ones.
In this universe, the claim that unicorns built
the pyramids using magical powers would
carry as much credence as the assertion that
the ancient Egyptians built them through hard
labor.

Clearly, then, all claims about the past are
not equally valid. The real question therefore
is, How do we distinguish good from bad ex-
planatory hypotheses? Genuine archaeological
hypotheses are fixed by two anchors: account-
ability to the evidence (which is to say, all the
pertinent evidence, not just convenient parts
of it) and rational analysis. Propositions in ar-

chaeology, as in any intellectual discipline,
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cannot be verified by a selective analysis any
more than they can rely on inherently unveri-
fiable assertions (such as psychic visions). In
this respect, archaeology follows a largely sci-
entific method: hypotheses are formulated and
then checked for logical consistency and ac-
countability against the available evidence;
conclusions are provisional on continued sup-
port by the evidence; conclusions are con-
stantly reviewed in light of new evidence or
more sophisticated modes of analysis; and so
on. Hypotheses that withstand such constant
scrutiny come to be widely held (and don the
mantle of “fact”); those that do not are dis-
carded or shelved for possible future consider-
ation. This process of interpretation is compli-
cated by the substantial gaps in our evidence
from antiquity. The further back we go, the
greater the gaps. And the greater the gaps, the
wider the latitude for competing explanatory
hypotheses. For instance, far less can be reli-
ably deduced from cultures that have left us
no written evidence than from those that have,
and far less can be said about human cultures
of 20,000 B.c. than those of 2000 B.c. But such
is the nature of the beast. Ancient historians
and archaeologists are accustomed to living
with holes in their evidence, with things that
cannot be fully explained, with—for want of a
better term—ancient mysteries. Their attitude
toward such gaps is to put them aside until
such time as new evidence or improved hy-
potheses can throw light on them. In the in-
terim, they tend to focus on more productive
lines of inquiry rather than speculate endlessly
about that which cannot (as yet) be checked.
There is, then, a built-in uncertainty at the
heart of archaeological interpretation that
leaves the door open to the notions of alterna-
tive archaeologists, who attempt to bypass ap-
propriate methods in peddling their pet theo-
ries. Instead, they have developed a battery of
“methods” and approaches to do so. It would
be impossible to survey all of these here, so a
sample of the most common of the genre’s
characteristic procedures will have to suffice

(examples can be found throughout the likes
of Hancock 1995 and 1998 and von Diniken
1970).

Selective and/or Distorted Presentation of
Established finowledge

Pseudoarchaeological claims are habitually
based on a systematically selective presenta-
tion of ancient evidence and on outdated, dis-
proven, or long-discredited modern “theo-
ries.” They present specific items from the
ancient past that seem to suit their claims and
ignore the rest. They will often assert that mys-
teries remain unsolved when, in fact, they
have long been solved, or they will present as
mysterious and poorly understood sites or arti-
facts that have long been studied. In addition,
such works often range widely over the canon
of ancient cultures, from the Egyptians to the
Maya to the Khmers to Easter Island (Hancock
1995, 1998; von Diniken 1970). Since general
readers cannot possibly be informed about the
recent developments in all of these specialized
fields of study, they will be readily convinced
by such an apparently impressive body of al-
ternative “evidence.” Invariably, when the
claims are investigated further, more reason-
able explanations quickly emerge (James and

Thorpe 1999).

Reliance on Supposed “Anomalies”

Alternative archaeologists display an obsessive
focus on odd finds and sites. For this reason,
their books usually survey the same material ad
nauseam, and their fantastic explanations fail
to throw light on the mass of evidence from the
ancient past, since they are built on the wrong
data set (that is, the anomalous exceptions
rather than the majority of the evidence). Since
their explanations are based on such flimsy
foundations, their work is further characterized

by rampant speculation and wild possibilities



offered to fill the yawning gaps in their scenar-
ios. A classic example relates to the huge ani-
mal figures and complex patterns inscribed on
the surface of the Nazca Desert in Peru. We
have very little evidence from the culture that
created them (though their construction dates
are fixed by pottery finds to between c. 200 s.c.
and a.n. 600), so the intended function of the
lines remains a genuine mystery to real archae-
ologists, although several plausible hypotheses
have been advanced (Aveni 1990). For alterna-
tive archaeologists, however, the Nazca depic-
tions are landing sites for aliens or encoded
messages from lost Atlantis. Unlike the real ar-
chaeologists, the pseudoarchaeologists show no
desire to relate the Nazca lines to the local cul-
ture that produced them or to seek obvious or
rational explanations for their existence. In-
stead, the lines are treated as if they defy any
rational analysis (which they do not), and wild
speculations are offered up as if they were rea-
sonable explanations.

Reinterpretation of Specific firfifacts or Enfire Sites
without Regard for Their Context

Pseudoarchaeologists will often present arti-
facts or entire sites out of context to support
their claims (as just noted with the Nazca
lines). Thus, in recent works, the Sphinx in
Egypt (built ¢. 2500 B.c.) and the city of Ti-
wanaku in Bolivia (fl. c. A.n. 100-900) are di-
vorced from their firmly established historical
contexts and presented as evidence of a so-
phisticated, “seeding” supercivilization of the
era of 10,500 B.c. (though the upper and lower
dates for this great civilization vary in alterna-
tive works by as much as 10,000 years). Propo-
nents are unperturbed by the complete lack of
any archaeological context for the Sphinx at
this early date or at any time before 2500 B.c.
or by the stratigraphically established radio-
carbon dates for Tiwanaku that fix its earliest
possible habitation at 1500 B.c. In the face of
such objections, a battery of special pleas and
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conceivable possibilities is offered—but no cor-
roborating evidence for the extravagant claims
themselves.

“Decoding” of Traces of Hidden History or
fidvanced finowledge in fAncient Myths or Iconography

Pseudoarchaeologists often lay claim to special
knowledge that has been “encoded” in ancient
myth cycles and/or imagery. They then claim
to “decode” this knowledge, usually by means
of literal-minded and subjective interpretation
but sometimes (as in the Bible Code) by appar-
ently sophisticated means. Naturally, the im-
mense complexities in studying and making
sense of the wide range of human mythologies
are not addressed. The more basic method-
ological question is, of course, How do we
know that this vital information was intention-
ally “encoded” in myths by the ancients and
not placed there by the imaginations of the
modern writers? (Steibing 1984).

Substitution of Speculation for
Traditional firchaeological tvidence

Real archaeology relies on artifacts of all
shapes and sizes (from pollen grains to entire
cities) in forming its reconstruction of the past.
Alternative archaeologists habitually cannot
offer a single scrap of such evidence in support
of their claims. They therefore resort to manu-
facturing evidence of their own. One way of
doing so is to reassign monuments from estab-
lished cultures to their alternative ones (see
the previous discussion on the Sphinx and Ti-
wanaku). Another is to offer what are, in
essence, speculations as if they were evidence.
For instance, perceived correlations between
the position of monuments on the ground and
certain constellations in the sky have been
used to redate familiar sites to vastly earlier
eras on the basis of the precession of the
Earth’s axis (that is, the apparent movement of
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the stars across the sky in a 26,000-year cycle).
The claim is that the stars and monuments
lined up most closely at a very early date;
therefore, either the monuments were built at
that date or they intentionally “commemo-
rate” it. Either way, the alignments seem to of-
fer hard evidence of an early, advanced civi-
lization. This so-called method has been
applied to the pyramids at Giza, the Khmer
monuments at Angkor in Cambodia, and some
Central or South American sites (notably, Ti-
wanaku). The use of the star-alignment argu-
ment is made more effective when combined
with selectivity of presentation (see the earlier
discussion), so that only the monuments that
“fit” are included—the rest are ignored. More
worrying, all other pertinent dating evidence
from the site under investigation is either ne-
glected or dismissed. But when there is no in-
dication that the ancient culture in question
knew of precession or, in general, sited their
monuments to map constellations, how can the
researcher be sure that his or her perceived
pattern is historically meaningful and reflects
the ancient builders’ intentions rather than the
modern writers’ skill in discerning patterns? In
fact, star-map redating is really the substitu-
tion of modern speculation (that is, the selec-
tive star-monument correlations) for hard dat-

ing evidence.

fittempts to Deploy the futhority of Nonhistorical Sciences
fo Establish Historical Hypotheses

The star-alignment argument is an example of
this method also. It attempts to use the hard
science of astronomy and the fact of precession
as the core elements of an “alternate” picture
of the human past. Similarly, the use of often
tortured mathematics to find “significant”
numbers (pi, or the earth’s circumference, for
example) supposedly encoded in the propor-
tions of ancient monuments, such as the pyra-

mids of Giza, is really an appeal to the author-

ity of numbers in modern culture—their “dis-
covery” in the monuments seems an incontro-
vertible fact to the modern mind. But that the
numbers were intentionally placed there by
the ancient builders is not established by argu-
ment or evidence; it is just assumed as a given.
The proposition is not tested against compara-
ble monuments to see if the alleged encoding
of significant numbers is found in all pyramids,
for instance; rather, only a select few monu-
ments are examined (see the previous discus-
sion on selective presentation). Recently, the
Sphinx has been redated to preposterously
early epochs on the basis of one scientist’s geo-
logic opinion that it was weathered by water
and not by wind and sand (Schoch 1999).
Since Egypt has been arid at least since 5000
B.C., the argument goes, the Sphinx must pre-
date the Egyptians and the traditional date of
2500 B.c. This, too, is an attempt to co-opt the
authority of a hard science (geology) in sup-
port of alternative historical claims. In fact, ge-
ology is singularly unsuited as a historical dat-
ing tool, since its chronological perspective is
vastly deeper than that of human history, and
the rate at which rocks erode has not been suf-
ficiently established for this method to be used
as a “clock” for man-made monuments. A
myriad of other explanations for the erosion
patterns on the Sphinx are available that ac-
commodate the traditional, archaeologically
established date for the monument. The so-
called water-erosion redating is not necessary
and is yet another example of modern specula-
tion being offered up as hard evidence (see the
preceding section) (Jordan 1998).

Use of Innuendo to Undermine the Ruthority of
ficademic firchaeology

The flip side of the preceding method involves
the use of innuendo, which is a cardinal fea-
ture of pseudoarchaeological presentation. Al-

ternative writers exploit gaps in parts of what



they call the “orthodox” reconstruction of
events to undermine the credibility of the
whole: because we don’t know exactly how the
pyramids were built, everything about them
and Egyptology is up for debate; because no
bodies were found in the pyramids, their status
as tombs is open to question; and so on. The
detailed evidence that has led archaeologists to
conclude that the pyramids were built by the
Egyptians as tombs for their pharoahs either is
not presented or is dismissed summarily as
“orthodoxy” or “opinion.” The general reader,
therefore, is left with a very one-sided view of
the situation, one that favors the alternative
possibilities over the established view founded

in evidence.

Use of Rhetorical Tricks to Mask a Weak Case

Although all good writing uses rhetorical skill
in its presentation, pseudoarchaeological
works employ a battery of rhetorical strategies
not in the service of a coherent argument but
as a replacement for it. A possibility is raised
on one page and resurrected as established
fact a few pages later. Rhetorical questions are
used to plant suggestions in the reader’s head
that cannot be sustained from the evidence or
by detailed argument. Much rhetoric is also
devoted to upbraiding academic archaeologists
as arrogant egoists who are not only closed to
any “new thinking” but also actively seeking to
suppress it by means of a sort of inquisition.
What the value to archaeologists might be in
systematically suppressing new evidence is

never explicated.

Use of Legal, Mot Scientific, Standards of frgument

The founder of modern alternative archaeol-
ogy, lgnatius Donnelly (1832-1901), was a
lawyer by training; one of its most successful

modern exponents, Graham Hancock, ex-
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pressly likens his task to that of a defense at-
torney making the best case he or she can.
Lawyers, of course, seek not to find out what
actually happened in any given instance but to
make the best case they can to benefit their
client. It is habitual for them to seek to limit
damaging evidence presented to a jury (or
downplay its significance), to use any rhetori-
cal tricks they can to enhance a case, and to
undermine the credibility of powerful oppos-
ing witnesses to discredit their testimony. Ar-
chaeologists, by contrast, are less interested in
winning rhetorical points and more interested
in interpreting all the evidence to find out
what happened in the past.

Gonclusion

The methods outlined here can be considered
diagnostic of “alternative” archaeological
works. In surveying the history of pseudoar-
chaeology, what is most noteworthy is the
complete lack of progress toward a fuller un-
derstanding since Ignatius Donnelly founded
the genre in 1882. Despite millions of pages of
alternative arguments, we are still not one mil-
limeter closer to finding (never mind studying)
Atlantis, the great but nameless superciviliza-
tion, or the alien civilizers. Instead, alternative
propositions can only be lined up alongside
each other, none any more verifiable than the
next. This is because pseudoarchaeology offers
no hard evidence to work with and thus has no
data against which to check its claims. To date,
over forty locations have been proposed for
Atlantis, covering most corners of the planet.
Future “theories” will only inflate that total,
not solve the mystery. Over this same period of
alternative stagnation, huge strides have been
taken in our understanding of antiquity by real
archaeology, and the picture is constantly be-
ing refined by new discoveries.

There could be no clearer demonstration of
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which approach offers the more promising re-
sults. It used to be thought that high civiliza-
tion arose in one place (usually Egypt or Meso-
potamia) and diffused outward. Since World
War II and the systematic application of car-
bon dating on a global scale, this view has be-
come untenable. Rather, the evidence now
tells us that the great civilizations of the past
arose at different times and in different places,
under intriguingly similar circumstances.
Pseudoarchaeologists refuse to accept this sce-
nario. They are all relentlessly diffusionist in
their reconstructions, whether the civilizing
source be identified as Atlantis, a nameless su-
percivilization, or outer space. Thus, ironically,
their claim to be revolutionizing our view of
antiquity with “new thinking” is, in reality, a
call to regress to a long-outdated model un-
supported by the evidence. Alternative archae-
ology does not point the way forward; rather, it
directs us backward.
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REnneTH

he notion that human antiquity might
I best be explained by reference to the
intervention of extraterrestrial aliens
has been called “the ancient astronaut hy-
pothesis.” This hypothesis exploded into pub-
lic consciousness in the late 1960s, soon after
Swiss author Erich von Diniken began circu-
lating a manuscript for a book that would ulti-
mately bear the English title Chariots of the
Gods? Unsolved Mysteries of the Past. Neither
an archaeologist nor a historian, von Daniken
was a hotel manager with a long and check-
ered criminal past including convictions for
repeated acts of embezzlement, fraud, and
forgery.

Von Diniken’s manuscript presented a de-
tailed argument for the ancient astronaut
hypothesis, consisting of examples of great
technological leaps evidenced in the archaeo-
logical record that the author argued were in-
spired by human contact with extraterrestri-
als. Early in 1968, the German publisher
Econ-Verlag published his book (titled Erin-
nerungen an die Zukunft, or Recollections of
the Future), with an unenthusiastically small
initial print run. Surprising many, the book
took off, captivating the public’s imagination,
selling more than 170,000 copies by Decem-
ber 1968, and spurring a plethora of von
Diniken sequels, not to mention copycat
books that essentially repeated the arguments
of the original. By 1989, Chariots of the Gods?
had become one of the best-selling paperback
books of all time; the cover of the 1999
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reprint boasted sales of more than 7 million
copies. To date, von Diniken has written
twenty-five books on the subject of ancient
astronauts that have sold a combined total of
more than 60 million copies in twenty-eight
different languages (according to his home-
page, http://www.daniken.com). His most re-
cently published work is Odyssey of the Gods:
The Alien History of Ancient Greece (2000),
presenting the same essential argument as his
previous twenty-four books. Currently, a
theme park based on the “mysteries” of the
ancient world that von Dianiken explored in
his books is being planned for Interlaken,
Switzerland; it is scheduled to open in late
2002 (http://www.worldmysteries.ch/).
Interestingly, though the name von Déni-
ken and the ancient astronaut hypothesis be-
came synonymous, making the author a fix-
ture on the lecture and television talk-show
circuit in the 1970s, he was not the originator
of the idea that the archaeological record
might evidence the visitation of extraterrestri-
als to Earth early in the history of the human
species. The actual source for that idea is as
surprising as it is revealing. A version of the
ancient astronaut hypothesis was proposed in
an article published in a small technical jour-
nal, Planetary Space Science, in 1963, five
years before the publication of Chariots. In
discussing the possibility of intelligent life on
other planets, the author of that article ad-
dressed the so-called Fermi Paradox, attrib-
uted to the physicist Enrico Fermi. Fermi ar-
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gued that intelligent life on other planets must
be either rare or nonexistent, for otherwise,
Earth would have already been visited or con-
tacted by these extraterrestrials.

The 1963 article’s author responded by
agreeing that extraterrestrials were, in all like-
lihood, not currently visiting Earth, but he
added that one had to assess the possibility of
such visitations within the context of the en-
tirety of Earth’s history. If such a visit had oc-
curred at all, it was statistically more likely to
have happened sometime in the past, which is
very long, rather than the historical present,
which is very short. The author went on to
suggest, referring to possible ancient contact,
that “it is not out of the question that artifacts
of these visits still exist.” In other words, the
author was suggesting that there might be ar-
chaeological evidence in the form of physical
remnants of an alien technology ensconced in
the archaeological or geologic records. The
source for this audacious suggestion—essen-
tially the ancient astronaut hypothesis—was
none other than Carl Sagan (1963, 496).

Whether von Diniken was aware of Sagan’s
article is unknown (he did not cite it in Chari-
ots of the Gods?), but certainly he took the
idea that extraterrestrials might have visited
Earth in the ancient past and inspired a virtual
ancient astronaut industry with books, lec-
tures, movies, and television documentaries all
based on this possibility.

Contained within the general ancient astro-
naut hypothesis as presented by von Diniken
are three specific assertions:

1. Human biological evolution is the result
of the direct intervention of
extraterrestrial aliens.

2. All over the world, there are ancient
works of art—including cave paintings,
images on pottery, and so on—and written
accounts among the earliest literate
peoples that can best be interpreted as

artistic depictions and written

descriptions by human beings of
extraterrestrial aliens who visited Earth.
3. Great intellectual leaps are indicated in
the archaeological record, particularly in
the form of technological advancements
that could not have been the result of
simple human ingenuity. These jumps
are the result of the introduction of new

technologies by extraterrestrial aliens.

The first of these assertions might well be
called the “amorous astronaut hypothesis”
(Feder 2001). In Chariots of the Gods? von
Déniken implied that the biological evolution
of the human species resulted from actual in-
terbreeding between extraterrestrial aliens and
ancient hominids, producing an evolutionary
leap by what amounts to interstellar hybridiza-
tion. “A few specially selected women,” he as-
serted, “would be fertilized by the astronauts”
(von Dianiken 1970, 11). This is a fascinating
hypothesis, but as Sagan pointed out in an in-
terview conducted for the Horizon/Nova doc-
umentary The Case of the Ancient Astronauts,
a human ancestor could more likely have suc-
cessfully mated with a petunia than with an
extraterrestrial; at least the hominid and the
petunia evolved on the same planet and there-
fore shared a biological connection, however
remote. The likelihood of two species that
evolved on different planets having combin-
able DNA is so minute it is hardly worth con-
sidering.

The second assertion of the ancient astro-
naut view might be called the “inkblot hypoth-
esis” (Feder 2001). The interpretation of an-
cient art or even early historical writings as
representations or descriptions of extraterres-
trial visitors, produced by ancient human be-
ings, is little more than a sort of “Rorschach
archaeology”: extraterrestrial aliens are seen
in images or written descriptions much in the
way experimental subjects see clouds, butter-
flies, or elephants in inkblots.

For instance, as discussed in The Case of the



Ancient Astronauts, von Déniken saw airport
runways in the Nazca lines—lengthy, rectilin-
ear features produced in the high-altitude
desert of western South America beginning as
much as 2,000 years ago and ending by about
A.n. 700. According to von Diniken, “Seen
from the air, the clear-cut impression that the
37-mile long plain of Nazca made on me was
that of an airfield!” (1970, 17). In other words,
to him, the lines resembled airport runways, so
that is what they must be.

It is more than just a little problematic for
von Diniken’s interpretation that the so-called
lines are not wide swaths produced with an ex-
traterrestrial version of concrete but merely
patterns that reflect a color difference pro-
duced by sweeping dark surface pebbles off
the underlying, lighter-colored sandy soil. No
aircraft, extraterrestrial or otherwise, could
land on such a soft surface. The lines are inter-
preted by archaeologists as ceremonial path-
ways of the ancient Nazca people; they were
used precisely in this way in the fairly recent
past.

One of von Diniken’s most notorious exam-
ples of the inkblot hypothesis concerns the sar-
cophagus lid of the Maya king Pacal (see illus-
tration), arguably one of the best-known rulers
in Maya history. We know that Pacal ascended
to the throne of the Maya city-state of Palen-
que on July 29 in a.p. 615 when he was only
twelve years old. We know that he ruled for
sixty-eight years and oversaw a period of vigor-
ous construction of temples, palaces, and pyra-
mids at Palenque. And we also know that he
died on August 31, 683. Yet, eschewing the de-
tailed historical narrative for Pacal provided by
the Maya themselves in their written language,
von Diéniken applied his best inkblot analysis
and interpreted the bas-relief on the surface of
the coffin lid as a spaceman working the con-
trols of an alien craft. In fact, the coffin lid
contains myriad elements of iconography seen
throughout the Maya world: the quetzal bird,

bearded dragons, an earth monster, and a styl-
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Pacal’s sarcophagus lid at Palenque, Mexico,
1976. (Copyright Dr. Merle Greene Robertson)

ized ceiba tree (a species revered by the Maya).
Very few of these elements would be expected
in an extraterrestrial spacecraft. And, of course,
Pacal’s mortal remains were found in the cof-
fin; not surprisingly, the bones are those of a
human being and not an extraterrestrial alien.
Finally, the third assertion listed earlier has
been labeled the “our ancestors, the dummies”
perspective by anthropologist John Omunhun-
dro (1976). The philosophical underpinnings
of this part of the ancient astronaut hypothesis
ignore or minimize the intellectual abilities of
ancient human beings, essentially denying the
possibility that they were able, by the applica-
tion of their own intelligence and by the sweat
of their own brows, to produce the marvelous
achievements in engineering, architecture,
mathematics, calendrics, agronomy, and the
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The Collapsed Pyramid at Meidum. (M. H. Feder)

like that are so clearly reflected in the archae-
ological record. Instead, von Déniken and his
followers interpret these intellectual achieve-
ments as having been inspired by contact with
a superior extraterrestrial intelligence.

One of the most egregious and ill-informed
examples of this line of reasoning concerns
von Diniken’s interpretation of the history of
ancient Egypt. He argued that ancient Egypt’s
monumental architecture appeared in the re-
gion thousands of years ago without any evi-
dence of the development that would be ex-
pected if it were the result of human
technological progression. He also character-
ized Egyptian civilization as “ready-made” and
as appearing “without transition.” The pyra-
mids, the Great Sphinx, and the spectacular
temples are, in von Diniken’s opinion, “gen-
uine miracles in a country that is suddenly ca-
pable of such achievements without recogniza-
ble prehistory” (1970, 74).

Such characterizations were breathtakingly

ignorant of Egyptian history even when von

Diniken wrote Chariots of the Gods? Archae-

ology has revealed a long evolutionary se-
quence of cultural development in Egypt, in-
cluding the slow adoption of agriculture begin-
ning 8,000 years ago; increasing sedentism
and a growth in village size along the Nile; in-
tervillage competition for land, resources, and
people; the concentration of wealth in the
hands of a few families; an increase in tomb
size for the leaders of these wealthy and in-
creasingly powerful families; and the consoli-
dation of social, economic, religious, and polit-
ical power in the hands of a single leader (the
first pharaoh, whom we know as Narmer) by
about 3100 B.c. (Clayton 1994). And what
about the single most diagnostic architectural
feature of ancient Egypt, the pyramid? Here,
too, there is clear evidence of a developmental
sequence by which Egyptians perfected the
pyramid-making craft over a period of several
hundred years (Lehner 1997). Beginning at
Hierakonpolis, powerful “pottery barons”
were buried in large, impressive tombs cut into
the earth, which were then capped by single-
structures called mastabas.

story burial



Mastabas became larger and more ornate until
Djoser, the second pharaoh of the Third Dy-
nasty (2668-2649 s.c.), produced an impres-
sive elaboration of this theme, with a series of
five such structures of decreasing size super-
imposed one on top of the other.

Sneferu (2613-2589 s.c.), the first pharaoh
of the Fourth Dynasty, began construction at
Meidum of a burial monument that was
planned as another step pyramid. Toward the
end of the project, however, a decision was
made to fill in the steps in an effort to produce
a true pyramid with four flat, triangular faces.
The pyramid engineers confronted a major
problem in doing this: Egyptian step pyramids
were far too steep to be readily converted to
true pyramids, and the attempt to do so at Mei-
dum was plagued by problems. Severe cracks
developed in the pyramid’s stone facing as a re-
sult of subsidence at its base, and it likely was
abandoned because of this. The ruin of this
project is called the Collapsed Pyramid, though
there is no evidence of a catastrophic collapse
(see illustration); it is probable that the engi-
neers simply walked away from the project and
that much of the polished stone casing was re-
cycled in other structures. Sneferu next initi-
ated another true pyramid project 40 kilome-
ters north of Meidum, at Dashur. That pyramid
again was begun at a very steep angle (about
60°), and subsidence problems arose once
more, jeopardizing the project. Rather than
abandoning this attempt, the builders actually
adjusted the angle of the pyramid surfaces in
the middle of the job, building the upper part
of the pyramid at a shallower angle (between
43° and 44°). This project was successfully
completed, but because of the change in angle,
the pyramid has a decidedly odd appearance
and is accurately called the Bent Pyramid.

Apparently unsatisfied by this midcourse
correction, Sneferu began yet another pyramid
project in the thirtieth year of his reign. This
time, his architects designed and built the

monument from the beginning with a more
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gentle slope and for the first time successfully
constructed a large, standard pyramid—this is
the so-called North or Red Pyramid. It was
during the reign of the pharaoh who suc-
ceeded Sneferu—Khufu (2589-2566 B.c., often
called by his Greek name, Cheops)—that pyra-
mid building reached its zenith with the con-
struction of the Great Pyramid, nearly 500 feet
in height and consisting of more than 2.5 mil-
lion stone blocks.

Clearly, the history of Egyptian pyramid con-
struction reflects an evolutionary process, with
a sequence of projects revealing false starts,
trial and error, and on-the-fly problem solving
typical of the imperfect process by which hu-
man technology progresses (see Pyramid entry
in section 2). Mistakes in pyramid building like
those exhibited in the archaeological record of
Egypt would be surprising indeed if these
structures were built or supervised by extra-
terrestrials capable of building starships that
could cruise the galaxy. This slow process of
technological development characterizes the
archaeological record of the other early civi-
lizations as well, contradicting any hypothesis
that relies on the sudden appearance of so-
phisticated technologies in the ancient world.

In underestimating the intelligence and ca-
pabilities of ancient people, von Déniken was
not being original: he was merely updating the
long-discredited, extreme diffusionist view that
characterized anthropology in the late nine-
teenth and early twentieth centuries. Such hy-
potheses are meritless; the archaeological
record clearly reflects the abilities of all an-
cient people to progress by their own efforts.
There is no evidence for and no need to specu-
late about an extraterrestrial source for human
cultural development.
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ANDREW

omestic livestock have sometimes
Dbeen found with seemingly unex-

plainable fatal wounds. Often, the an-
imals’ eyes and genitals have been removed.
Claims have been made that they were killed
and mutilated by unseen malevolent forces.
Extraterrestrials gathering specimens, Sa-
tanists making sacrifices, government agen-
cies up to no good, and strange cryptozoologi-
cal animals on a rampage (such as the
“goatsucker,” also called the “Chupacabra”)
have all been blamed. Claims have also been
made that the dead bodies show unusual
signs—surgical precision cuts or laser preci-
sion cuts (this claim has been made by a sci-
entist, John Altschuler)—and that their blood
has been entirely drained.

These phenomena have normal explana-
tions. For instance, if the animals were killed
by predators or if they froze to death, their
bodies may have been eaten by scavengers.
The so-called precision and laser cuts could
have been caused by bites from small teeth
and beaks, and when the dead animals’ bodies
swelled and bloated, which is a normal event
in decomposition, the cut lines may have
stretched, making them look precise and
rounded. The maggots of blowflies, eating at
the wounds, could also make them look like
precision cuts. For these reasons, Altschuler’s
claims have not been accepted by mainstream
scientists. Beyond that, the claims of bodies
being drained of blood are simply not true.

Blood dries at body surfaces, and if bodies are
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examined in autopsies, blood remains are
found in them. Animal predators and scav-
engers, not having our sensibilities, eat soft
body parts first, such as eyes, teats, and geni-
tals.

When investigators examined the bodies of
some mutilated animals, they found ordinary
explanations. In 1975, the Colorado State Uni-
versity Diagnostic Laboratory examined tissue
samples from mutilated cattle and concluded
that the animals died from natural causes.
Federal Bureau of Investigation (FBI) pathol-
ogist Kenneth Rommel, studying New Mexi-
can mutilations in 1980, concluded that pred-
ators were the cause. Zoologist Ron Magill
examined mutilated creatures in Sweetwater,
Florida, in 1996 and found that dogs had
done the deed. In the same year, University of
Miami veterinary professor Alan Herron cut
open a dead goat and showed it had not been
drained of blood; Herron said that bites on
the animal revealed that wild dogs had killed
it. Also in 1996, the Puerto Rico Agriculture
Department found normal causes for the mu-
tilation of dead stock.

Extraordinary claims require extraordinary
proof, and the burden of proof is on the
claimant. Yet those who have alleged extraor-
dinary causes for animal mutilations have
produced no extraordinary proofs at all, just
ordinary phenomena that can be explained by
known causes. Furthermore, the broadcast
programs and publications that make extraor-

dinary claims about animal mutilations are
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not held accountable. By calling themselves
entertainment shows or by invoking First
Amendment protections, they can say, quite
legally, whatever they like. Consequently, it is
up to the individual to determine if ordinary
explanations are available, rather than imme-
diately believing repeated sensational claims.
It is the hype of these sensational shows and
publications that keeps the alleged mystery of
animal mutilations going.
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nomalous psychological experiences

are any of a variety of atypical mental

phenomena with an apparently unspe-
cific or unknown origin, including hallucina-
tions; distortions of time; heightened emo-
tional arousal; and alterations of sensation,
perception, memory, or attention (Reed
1988). As these experiences appear to fall
outside the range of normal sensory and per-
ceptual processes, they are frequently inter-
preted as being supernatural or paranormal in
origin and, as such, are often given great
meaning and personal significance by those
who have them.

Interpretations of such psychological expe-
riences vary widely, but common forms in-
clude alien visitations and abductions, near-
death (NDEs),

experiences (OBEs), anomalous healings,

experiences out-of-body
past-life experiences, mystical experiences,
and psi-related phenomena such as psychoki-
nesis, extrasensory perception (ESP), déja vu,
and precognition. The cultural context and
religious beliefs of an individual who has an
anomalous experience may significantly influ-
ence the interpretation. Synesthesia (the
transmutation of the senses—e.g., being able to
taste colors) and lucid dreaming (being aware
that one is dreaming while a dream is occur-
ring) are also characterized as anomalous psy-
chological experiences but are typically not
interpreted by experiencers as being super-
natural or paranormal in origin (Cardena,

Lynn, and Krippner 2000).
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Anomalous psychological experiences have
been documented throughout recorded his-
tory, and their occurrence crosses cultural,
racial, ethnic, gender, and socioeconomic
boundaries. The actual prevalence of these
experiences is difficult to determine, as many
may go unreported due to their unique and
highly personal nature. Although their occur-
rence is generally not challenged, the cause,
meaning, and interpretation of these experi-
ences have generated considerable contro-
versy both among the general public and
within the scientific community itself. A vari-
ety of theories that emphasize cultural factors,
religious socialization, personality characteris-
tics, psychological process, and brain dysfunc-
tion have been proposed as nonsupernatural
explanations for anomalous psychological ex-
periences.

Cultural theories draw heavily on the fact
that individuals who have had an anomalous
experience tend to adopt supernatural expla-
nations for it that are in accordance with the
norms of their society. The profound impact
of cultural expectations on the interpretation
of such experiences can be appreciated in the
context of the frequent reports of strange visi-
tors in the night, a phenomenon that has been
described for hundreds of years and continues
today. In the past, these encounters were vari-
ously said to involve spirits, demons, the
Devil, saints, or angels. Not until recently,
with the advent of flight and the exploration

of space, did encounters with extraterrestrial
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beings become widely reported as a means to
explain these suspected visitors. Thus, individ-
uals in preindustrialized or less technologi-
cally advanced societies have tended to inter-
pret anomalous experiences as mystical or
religious in nature, in accordance with their
culturally derived belief systems. In recent
times, particularly in Western culture, techno-
logical advances and exposure to popular me-
dia depictions of alien abductions, NDEs, and
psychic phenomena may provide a framework
for individuals to interpret anomalous experi-
ences when other alternatives prove unsatis-
factory.

Religious socialization is another cultural
factor that appears to play an important role in
the psychology of anomalous experience.
Those whose religious practices encourage rit-
ualistic prayer, chanting, or meditation are
more likely to have anomalous experiences
and are also likely to invoke a paranormal or
supernatural explanation as their cause. By
contrast, those with strong religious beliefs in
Protestantism or Catholicism, for example,
tend not to accept paranormal explanations for
anomalous experiences if they require invok-
ing claims of mystical powers, such as precog-
nition, ESP, or psychokinesis. They are, how-
ever, likely to accept supernatural explanations
for religious-related anomalous experiences,
such as apparent miraculous healings, halluci-
nations, and NDEs. In those without strong re-
ligious beliefs, the acceptance of paranormal
interpretations for anomalous experiences
tends to be considerably greater, particularly
with respect to psi-related phenomena. In
some individuals, belief in the paranormal or
supernatural may function in a manner similar
to religious faith by reducing the anxiety asso-
ciated with the unknown or unexplainable.
Scientific training may mediate some of the in-
fluence that religious and cultural factors have
on the occurrence and interpretation of anom-
alous experiences. In general, those with a

high degree of scientific training are less likely

to have had an anomalous experience and are
less likely to believe in paranormal explana-
tions for such phenomena than those with lim-
ited scientific background.

Scientific interpretations of anomalous ex-
periences have focused on personality factors,
known psychological processes, and an under-
standing of the nervous system as potential ex-
planatory factors. Traditionally, the scientific
investigation of anomalous experiences has
been confined to the margins of psychology.
More recently, however, the study of these
phenomena has begun to make its way into
the mainstream, scientific establishment. De-
spite this development, however, anomalous
psychological experiences are notoriously dif-
ficult to study empirically because of their in-
frequent and unpredictable occurrence and
their internal, subjective nature (Blackmore
1996). The Anomalous Experiences Inventory
and the Paranormal Beliefs Inventory are two
instruments that have been developed to aid
researchers in identifying and classifying the
various types of anomalous experiences and in
evaluating an individual’s interpretation of
them. A variety of other standard psychologi-
cal tests, such as the Keirsey Temperament
Sorter, the Minnesota Multiphasic Personality
Inventory (MMPI), the Rorschach Inkblot Test,
and the Meyers-Briggs Type Indicator, have
also been used to identify individual variables
that may be related to the perception and
interpretation of anomalous experiences. Mod-
ern brain-imaging techniques, including posi-
tron emission tomography (PET) and func-
tional magnetic resonance imaging (fMRI),
have also begun to be utilized and are on the
cutting edge of advancing biological explana-
tions for anomalous psychological experiences.

Researchers have identified several person-
ality characteristics that appear to be related to
an individual’s propensity for anomalous expe-
riences. Although the findings vary slightly de-
pending on the specific nature of the experi-

ence, three factors have emerged consistently.
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Individuals who report anomalous experiences
tend to be highly prone to fantasy and are
more susceptible to being hypnotized than
nonreporters. These factors may be related to
the third prominent factor—dissociative ten-
dencies (defined as recurrent feelings of being
detached from one’s surroundings), another
personality characteristic on which those who
report anomalous experiences score high.
Other personality traits, such as neuroticism,
openness to experience, introversion/extraver-
sion, and sensation seeking, have also been
shown to correlate with the propensity for
anomalous experiences but are somewhat less
reliable markers. In general, psychopathology
itself does not appear to be a major factor pre-
disposing an individual to anomalous experi-
ences or a belief in paranormal explanations
for them. Although most studies have failed to
find a firm link between psychopathology and
anomalous experiences, it has been noted that
many of the individuals reporting such experi-
ences were more suspicious, distrustful, and
lonely than nonreporters, as well as less happy

and far more likely to have attempted suicide.
There is also a higher than normal incidence
of childhood abuse, broken homes, and famil-
ial alcoholism among those reporting anom-
alous experiences (Cardena, Lynn, and Kripp-
ner 2000).

A variety of psychological processes may
play a role in the origin and interpretation of
anomalous experiences as well. Prominent in
many psychological explanations of such expe-
riences is the phenomenon of sleep paralysis, a
condition in which a person finds him- or her-
self trapped between a state of sleep and wake-
fulness, temporarily unable to move. Such a
state may be accompanied by vivid hallucina-
tions and may occur when the individual is
falling asleep (hypnagogic hallucinations) or as
he or she is waking up (hypnopompic halluci-
nations). These images appear quite real and
can often be extremely terrifying. Essentially,
the individual is dreaming while awake and is
unable to move because the major motor sys-
tems of the body are temporarily paralyzed,

possibly to keep the person from acting out his
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or her dreams. Hypnagogic and hypnopompic
hallucinations have been suggested as a source
for many anomalous experiences, particularly
those involving nighttime visitations from
strange beings. In addition to night paralysis,
individuals subject to high levels of stress may
experience psychological anomalies. In fact,
stress has been shown to be a predisposing fac-
tor for OBEs, NDEs, lucid dreaming, and psi-
related phenomena. Fatigue may also play a
part in the generation of anomalous experi-
ences, and it is well documented that pro-
longed sleep deprivation can lead to visual and
auditory hallucinations. In this regard, it
should be noted that numerous cultures en-
gage in religious rituals that use stress and fa-
tigue as mechanisms to induce an altered state
of consciousness in an attempt to experience
visions or make contact with the spirit world.
Abnormalities in brain function have also
been suggested as a possible source for anom-
alous psychological experiences. Aspects of
some such experiences (hallucinations, out-of-
body experiences, tunneling, alterations in sen-
sory and perceptual processes) can be induced
by a variety of psychoactive drugs, suggesting
that sporadic alterations in brain chemistry in
the absence of drugs may occur and result in
the production of atypical mental phenomena.
Additionally, it has been known since the
1950s that OBE-like experiences can be in-
duced by electrical stimulation of the temporal
lobe, and temporal lobe dysfunction has been
implicated in a wide range of anomalous expe-
riences, including psi-related phenomena,
NDEs, and hallucinations. NDEs themselves
have received considerable attention from a bi-
ological perspective, and a variety of theories
positing hypothetical neurochemicals, hypoxia,
and known neurotransmitters have been put
forth to explain the phenomenon. Yet, despite
a considerable amount of speculation, there is
little solid evidence linking most anomalous
experiences to an underlying biological process

or functional abnormality.

Two exceptions to this rule, however, are
synesthesia and lucid dreaming. The brain-
imaging technique PET, which is capable of
measuring activity in localized brain areas, has
shown that the brain of a synesthete (one who
is capable of experiencing the phenomenon of
synesthesia) actually functions differently than
a typical brain. Thus, when a synesthete who
claims to be able to see sounds actually hears
something, not only does the area of the brain
responsible for processing auditory informa-
tion become active but so too does the visual
processing area (Baron-Cohen and Harrison
1996). Biological indicators of lucid dreaming
are slightly more subtle. Although no unique
physiological states have been determined, lu-
cid dreaming is associated with higher levels of
activation in the cerebral cortex. Additionally,
those highly skilled in the process can move
their eyes in a predetermined direction while
dreaming, as a way to signal to researchers
measuring their eye movements electronically
that they are experiencing a lucid dream. It
was this experimental procedure that actually
confirmed the existence of lucid dreaming, a
phenomenon that had been reported for
decades but whose existence remained ques-
tionable. The ability to experience a lucid
dream does not appear to result from any
unique properties of the individual, and a vari-
ety of techniques have been developed to train
people to become lucid dreamers (Green and
McCreery 1995). The recent findings with
synesthesia and lucid dreaming may provide a
model for the future understanding of other
atypical mental phenomena. As techniques for
measuring them become more sophisticated,
they, like synesthesia and lucid dreaming, may
also become less “anomalous” and may begin
to be understood as normal, although rare,
parts of the continuum of human psychologi-
cal functioning.

A significant portion of the general public
and a small minority of scientists believe that

anomalous psychological experiences repre-



sent actual paranormal or supernatural phe-
nomena. NDEs are taken as existence of an af-
terlife, past-life experiences are taken as evi-
dence of reincarnation, anomalous healings
are thought to be indicative of the power of
prayer and faith, and psi-related phenomena
are believed to represent the untapped powers
of the human mind. Although empirical evi-
dence is lacking, adherents offer several lines
of reasoning to support their claims.

The perceived similarities in the nature and
content of some anomalous experiences
among individuals from vastly different cul-
tures and with different religious beliefs figure
prominently into many supernatural explana-
tions. For example, the tunneling/bright-light
phenomenon associated with NDEs is quite
universal and invariant, irrespective of cultural
variables. Skeptics might explain this observa-
tion by the fact that a lack of oxygen to the
brain can produce similar types of hallucina-
tory experiences among people from different
cultures. But the universality of the phenom-
ena is often cited as a key piece of evidence in
support of a supernatural explanation for
NDEs, the logic being that if NDEs were cul-
turally determined, then such similarities
should not exist. Proponents of the supernatu-
ral also point to the positive transformational
nature that many anomalous experiences have
on the lives of those who report them. The ar-
gument here is that mere “hallucinations” or
“perceptual anomalies” could not produce
such life-changing responses and that a power
of this type could only come from something
that is beyond this world.

The inability of science to completely and
unambiguously explain all aspects of anom-
alous experiences under all conditions is per-
haps the most frequently cited piece of evi-
dence in support of their supernatural origins.
Indeed, there are some unexplainable phe-
nomena, such as xenoglossy, in which a hyp-
notized individual appears to understand a

foreign language to which he or she has had
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no known exposure. In addition, some individ-
uals claim that they left their bodies after be-
ing pronounced clinically dead, and they are
able to recount events that had transpired in
the hospital room during that period with un-
canny accuracy and detail. There are also
cases of psi-related phenomena (such as ESP),
some of which were generated under labora-
tory conditions, that supporters claim cannot
be accounted for by scientific explanations.
Proponents cite these rare cases, which appear
to defy all scientific interpretations, as evi-
dence for an afterlife, reincarnation, and the
existence of psychic powers. However, the fact
that something is not currently understood by
science should not necessarily lead to the con-
clusion that it is supernatural in origin.

Science is replete with examples of phenom-
ena that were at one time not understood but
have since come to be explained. Synesthesia
and lucid dreaming, for example, were previ-
ously unexplained and their existence ques-
tioned, but both are now known to be real
phenomena whose biological mechanisms are
beginning to be understood. However, propo-
nents of supernatural explanations claim that
even if brain mechanisms associated with
anomalous experiences are identified, it will be
impossible to infer causality. The crux of the
issue is this: does an altered brain state cause
an anomalous experience, or does an anom-
alous experience cause an alteration in brain
function? Believers argue that, far from pro-
ducing sensory and perceptual hallucinations
that are mistakenly identified as paranormal,
alterations in brain states may actually allow
for the perception of real paranormal informa-
tion or increase an individual’s ability to come
into contact with the supernatural world.
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finthroposophy and Anthroposophical
Medicine

DA

nthroposophy, or Spiritual Science, is
Athe philosophy of the followers of

Rudolf Steiner (1861-1925). Steiner
was the leader of the German section of
Theosophy from 1902 to 1912, when dis-
agreement over whether Krishnamurti was a
reincarnation of Christ led him, followed by
most of the German Theosophists, to form his
own group. Anthroposophy combines ele-
ments of Buddhism and Hinduism (reincarna-
tion and karma), Zoroastrianism (light and
dark gods), Manichaean and Gnostic Chris-
tianity, and European esoteric traditions in-
cluding Freemasonry, Rosicrucianism, and
herbalism. It has been described by critics as
a cultlike religious sect (PLANS 2001).

In addition to the study of the writings and
lectures of Steiner, Anthroposophy’s activities
include the worldwide Waldorf education pro-
gram; eurythmy, a dance form; Anthropo-
sophical medicine, which claims to have ten
hospitals in Europe; biodynamic agriculture;
Camphill institutions for developmentally dis-
abled children and adults; several busy pub-
lishing houses; politics (the Threefold Social
Order); the manufacture of cosmetics and
pharmaceuticals under the brands Weleda
and Wala; a church called the Christian Com-
munity; residential care for elderly people; art
schools; financial services; and architecture

(ASA 2000).
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Steiner claimed to be able to make scien-
tific observations in the spirit world. His cos-
mology elaborated Helena Blavatsky’s nu-
merologically ordered succession of past and
future epochs, the current time period being
the fifth post-Atlantean epoch. In physics,
Steiner championed Johann Wolfgang von
Goethe’s color theory over Isaac Newton, and
he called relativity “brilliant nonsense.” In as-
tronomy, he taught that the motions of the
planets were caused by the relationships of
the spiritual beings that inhabited them. In
biology, he preached vitalism and doubted
germ theory. His physiology was based on the
idea of the “threefold man,” who contained
(1) a nerve-sense system, (2) a metabolic-
muscular system, and (3) a rhythmic system
in which the heart served only as a regulator,

not a pump.

finthroposophical Medicine

Anthroposophical medicine is a system of
medicine that extends medical science into
the realm of the spiritual. Anthroposophical
physicians attend special training in Switzer-
land or Germany after obtaining their regular
medical degrees. The physician’s primary fo-

cus is the soul life of the patient. Homeo-



pathic “potentization” is used in the making of
remedies, though homeopathic “proving” is
not. (See “Homeopathy,” this volume.) In the
Anthroposophical analysis, methods include a
capillary dynamolysis and sensitive crystalliza-
tion, in which the physician or researcher in-
terprets the picture formed by the crystalliza-
tion of salts dissolved in a fluid such as blood:
“If we let a salt solution crystallize out after
having added to it some drops of an extract
from a living plant or tissue, we shall see the
crystals arrange themselves to give an image of
the etheric forces of the living substance stud-
ied” (Bott 1984, 23).

Mineral and plant remedies are selected by
occult correspondences with the planets and
European traditions based on the form of the
plant. The Anthroposophical cancer remedy
Iscador, a mistletoe extract, is manufactured in
an elaborate process at the Weleda factory in
Switzerland. In the year 2000, there were fif-
teen Anthroposophical medical practices in
the United States (ASA 2000, 57). Waldorf

schools are primary recruiters of new patients.

Biodynamic fgriculture (Biodynamics)

Biodynamic agriculture, or biodynamics, in-
volves an application of Anthroposophy to
farming, combining organic practices with
magical rituals and soil treatments prescribed
by Rudolf Steiner. Close attention is paid to as-
trological conditions for soil preparation,
planting, and harvesting. Developing healthy
soil is a main concern, using manure from ani-
mals raised on the farm and carefully prepared
compost. Rudolf Steiner pointed out that a new
science of cosmic influences would have to re-
place old, instinctive wisdom and superstition.
Based on his own insight, he introduced what
are known as “biodynamic preparations”:

Naturally occurring plant and animal materi-

als are combined in specific recipes in certain
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seasons of the year and then placed in com-
post piles. These preparations bear concen-
trated forces within them and are used to or-
ganize the chaotic elements within the
compost piles. When the process is complete,
the resulting Preparations are medicines for
the Earth which draw new life forces from the
cosmos. Two of the Preparations are used di-
rectly in the field, one on the earth before
planting, to stimulate soil life, and one on the
leaves of growing plants to enhance their ca-
pacity to receive the light. Effects of the
Preparations have been verified scientifically.

(Wildfeur n.d.)

Goethean Science

Goethean science is a philosophy of science
practiced in Anthroposophy, taking inspiration
from the scientific works of Goethe as inter-
preted by Steiner. Steiner built on the holistic
and antimaterialistic sentiments of Weimar
Germany to define a theory-free phenomenol-
ogy. This method is intended to correct the er-
rors of reductionist, materialistic science by
penetrating to the primal phenomena (Urphae-
nomen) in nature by thoughtful observation.

We can and must agree with Goethe’s view:
there can be no doubt that the method of ex-
act intuitive perception leads to valid scientific
knowledge, and this within a realm hardly ac-
cessible to the analytical mode of thought—the
realm of qualities and relationships between
forms. Above all we must agree with Goethe
that the “archetypal images”—the formative
principles behind phenomena—are spiritual
realities accessible to our cognition, and we
must view them as a part of the spiritual con-

tent of nature. (Heitler 1998, 65-66)

The method of Goethean science is applied
in Anthroposophical medicine and defines the

principles of the science curriculum taught in
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Waldorf education, an international movement
that grew from a school established by Rudolf
Steiner in 1919 for the children of workers at
the Waldorf-Astoria cigarette factory in
Stuttgart, Germany. Today, there are over 500
Waldorf schools across the world, including
122 in the United States (ASA 2000, 55-57).
Proponents believe the Waldorf program is a
paragon of holistic education. Critics charac-
terize it as the principal missionary activity of
Steiner’s Anthroposophy. The science curricu-
lum follows the principles of Goethean science
and Steiner’s phenomenological approach that
eschews all theory in favor of teaching only.
Steiner taught that abstract reasoning before
the age of fourteen would lead to illness later
in life.

Anthroposophical beliefs that surface in
Waldorf schools include the evolution of ani-
mals out of humanity; a physiology based on
Steiner’s threefold man (with nerve-sense,
metabolic-muscular, and rhythmic systems);
the notion that Goethe was right and Newton
was wrong about color; and the idea that the
heart does not pump blood. Waldorf schools
have become controversial since 1991, when
Waldorf-method public schools and Waldorf-
inspired charter schools first were established
in the United States and critics began alleging
violations of the establishment clause of the
U.S. Constitution.

The physical environment of the schools is
carefully artistic. Angles and corners are soft-
ened with draperies. Walls are painted with
transparent washes of pastel colors. Subjects
are taught in two-week blocks. There are no
textbooks. Students make their own books for
each lesson block, copying text and illustra-
tions from the blackboard. All modern media
are strictly avoided. Some schools require fam-
ilies to eliminate radio, television, and movies.
Artistic media are prescribed by age; in the
early grades, wet-on-wet watercolor and block
crayons are used with the intent of preventing
the use of lines. Children graduate to using

colored pencils in later grades. Books are

Nature altar in a California public Waldorf school.
(Courtesy of the author)

rarely seen in kindergarten, and reading is ap-
proached slowly in the first three grades.

The philosophical subtext of the Waldorf
schools is Steiner’s Anthroposophy. Propo-
nents say that Anthroposophy informs Waldorf
education but isn’t taught directly. Critics
point to numerous examples of Anthroposoph-
ical doctrine in student work and the exclu-
sively Anthroposophical teacher training, a
two-year program. The foundation year con-
sists entirely of the study of Anthroposophy.
The second year applies the Anthroposophical
theory of child development to teaching. Oc-
cultism makes heavy use of numerology, and
Steiner viewed human life as being organized
in seven-year periods. Accordingly, he said, in
the first seven years, only the physical body is
fully incarnated; at age seven, the etheric body
is born, at age fourteen the astral body, and at
age twenty-one the I.
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strology is the study (generally nonsci-
Aentific) of supposed relationships be-
tween the heavens and human affairs;
it has nothing to do with astronomy, which is
the scientific study of celestial objects. Astrol-
ogy takes two forms: the serious astrology of
journals and consulting rooms, considered
here, and the popular but trivial entertain-
ment of sun sign columns (see the “Sun Sign
Astrology” entry in this encyclopedia).
Astrologers say the heavens reflect our des-
tiny from the cradle to the grave. During
much of history, such an idea was compatible
with the best available knowledge about the
world. But around 1650, the scientific revolu-
tion changed everything. Today, scientists and
philosophers reject astrology for the best of
reasons: it has not contributed to human
knowledge, it has no acceptable mechanism,
its principles are known to be invalid, users
disagree on almost everything (even on fun-
damentals such as which zodiac to use), and it
has failed hundreds of tests. Furthermore, as-
trology is easy to explain: users do not guard
against hidden persuaders (perceptual and
reasoning errors), which is why an actually in-
valid astrology seems to work and why users
can accept erroneous conclusions as true. Yet
astrology still pervades modern culture. Re-
gardless of its truth or falsity, astrology offers
emotional comfort, spiritual support, and in-
teresting ideas to stimulate self-examination.

People seem to want it. But it faces strong
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competition from a barrage of self-help psy-

chologies and philosophies.

tarly History

Since the dawn of time, people everywhere
have tried to decipher the sky. Our ancestors
believed it had control over their lives. They
loaded it with symbols, myths, and legends
that showed its earthly connections, and these
connections became astrology. Their astrology
varied according to culture, but it was an im-
portant part of their history. The astrology
that survives today in the West arose before
2000 B.c. in southern Iraq. It began with ce-
lestial omens, for example, “If the Moon can
be seen on the first night of the month, the
country will be peaceful.” Around 500 B.c.,
the Greeks added their own ideas, such as
number symbolism, planetary gods, and the
oneness of nature. By a.n. 1, the basics of
modern Western astrology (planets, signs,

houses) had been established.

Recent History

Until 1600, an educated person could accept
astrology because it was compatible with the
best knowledge of the world then available.
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But by 1700, the scientific revolution had de-
stroyed the worldview on which astrology de-
pended. Gone were the crystalline spheres on
which the heavens revolved, the bodily hu-
mors needed for planets to act on, the plane-
tary links with metals, the belief in number
symbolism and planetary gods, and the undis-
puted authority of ancient Greek and Roman
ideas. Among educated people, serious astrol-
ogy was effectively dead, but at a popular level,
it lived on in almanacs, which were the most
widely read literature after the Bible at the
time. Around 1850, when population and liter-
acy were rapidly increasing, a handful of
British enthusiasts began to revive serious as-
trology; around 1900, it reemerged in Europe
and the New World, riding on a fascination
with the occult and a general crisis of religious
faith. A new breed of astrologers swept aside
the complications of the Greeks and developed
new marketing ploys, such as assembly-line
horoscopes, sun sign astrology, and counseling.
By the 1950s, astrology was becoming a boom
industry, but the skepticism of educated peo-

ple remained.

The Basics of fistrology

Today, astrology holds that the macrocosm
(universe) and microcosm (man) are related;
just as man is contained within the universe, so
he contains a universe within himself, the one
a reflection of the other. The idea is tradition-
ally expressed as “as above so below” or more
cautiously as “the stars incline but do not com-
pel.” It says we can learn about ourselves by
looking at the stars. The starting point is the
birth chart, a simplified map of the heavens at
the moment of birth, whether for a person, a
company, or a country. The birth chart is said
to be a blueprint for life, and learning how to
interpret it can take a year or more of hard
study. The meanings of the individual parts,

such as signs and planets, are derived not from
observation, as some astrologers claim, but
from symbolism and analogy, the assumption
being that things similar in some respects are
also similar in others. Thus, the number four
and the fourth planet have the same qualities.
Aries indicates ramlike impulsivity and willful-
ness. Mars, the red planet, indicates blood,
anger, and war.

The assumption of similarity (also known as
the doctrine of correspondences) was accepted
without question in the days when nature was
a mystery. And by 1500, planetary symbolism
had passed into our vocabulary in such adjec-
tives as solitary, lunatic, mercurial, venereal,
martial, jovial, and saturnine. But the underly-
ing assumption is wrong. We now know that
things similar in some respects are rarely simi-
lar in other respects, so the assumption can
lead to absurd conclusions—e.g., John Smith is
tall, therefore John Brown is tall; Australian
skies are blue, therefore Australians are
melancholy. The assumption can also lead to
unresolvable contradictions—e.g., the Moon
was male to the Babylonians but female to the
Greeks; to astrologers, Venus is symbolic of
loving harmony, but its actual surface condi-
tions, a searing 450°C under a crushing 90 at-
mospheres of carbon dioxide and a fog of sul-
phuric acid, are more like hell. Today, the way
astrology uses symbolism cannot be taken seri-
ously. Or, as one researcher put it, there are
lies, damned lies, and symbols.

Disagreement Is Normal

Equally suspect is astrology’s serious literature,
which in the West encompasses nearly 1,000
shelf-feet of books and periodicals, of which
about 3,000 books are in print (one-third in
English). Astrology books typically offer specu-
lation and strange ideas but rarely facts and
critical thinking. Disagreement is normal; as-
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trologers tend to agree on the importance and
meaning of the known planets, but there is
general disagreement about everything else.
They disagree on what a birth chart should in-
clude (signs, houses, aspects, midpoints, nodes,
parts, harmonics, hypothetical planets, aster-
oids, progressions, directions; the list is seem-

ingly endless), and they disagree on the details
(there is more than one system of signs, of
houses, of aspects, of progressions, and so on).
They also disagree on the methods of interpre-
tation, which range from using strict rules to
ignoring rules in favor of psychic flashes.
Astrologers do not even agree on what a
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birth chart is supposed to indicate. Fifty years
ago, they tended to opt for minds, feelings,
physique, health, wealth, vocation, relation-
ships, events, destiny, and so on. “There is no
area of human existence to which astrology
cannot be applied” (Parker and Parker 1975,
60). Today, however, the shrewd astrologer has
retreated in the face of modern research, opt-
ing instead for hidden potentials and other un-
observables that are more secure from dis-
proof and for the unspecific claim that
“astrology works.”

Popularity

Nevertheless, opinion polls in Western coun-
tries show that one person in four believes in
astrology. In Eastern countries, the proportion
approaches four in four. Each year in the
United States, roughly 1 million people consult
astrologers—not many compared to the 50 mil-
lion Americans who, at any particular time, are
seeking answers to their psychological prob-
lems, but still a lot of users. So who is right?
Could the stars really correlate with human af-
fairs? Before the 1970s, no conclusions were
possible due to a lack of research. But this is
no longer the case. Advances in relevant areas
(astronomy, psychology, statistics, research de-
sign), together with a decisive technology
(computers), have now given clear answers to
these age-old questions.

facts and feelings

To start with, everything depends on what is
meant by “astrology.” Like most social beliefs,
astrology covers areas where feelings matter
but not facts, as in religion, and other areas
where facts matter but not feelings, as in sci-

ence. So astrology can mean different things to

different people. Users tend to focus on feel-
ings: they seek spiritual insight, emotional
support, and direction to life, so when they
claim that “astrology works,” they tend to
mean that “it feels good” or “it is meaningful.”
But many things are meaningful without being
true (Santa Claus, Superman, faces in clouds).
So this kind of astrology does not need to be
true, and attacking it is on a par with attacking
Santa Claus.

In contrast, critics tend to focus on facts.
They seek proof of the claims of astrology.
They want to know if Leos really are more
generous than non-Leos. Their kind of astrol-
ogy needs to be true, but research has consis-
tently failed to deliver. So when critics claim
that “astrology does not work,” they tend to
mean that “it is not true” or “any success is
due to nonastrological factors.” This difference
in viewpoint explains why users and critics can
disagree so completely over astrology—they are
often not talking about the same thing.

Research findings

Before 1950, almost no empirical studies of as-
trology existed. But by 1975, more than 100
were hidden away in astrology and psychology
journals. The same year saw the first astrology
software for home computers, which took only
seconds to make birth chart calculations that
had previously taken hours or days to make by
hand. Astrology soon lost its mystery, Today,
the number of empirical studies exceeds 500,
and they have shown that it is meaningless to
ask questions such as “Is astrology true?” be-
cause they are too vague (the answer could be
yes or no depending on what is meant by “as-
trology”). Instead, the questions should be
more specific, such as “Does astrology deliver
anything not explained by nonastrological fac-
tors?” (the answer is no).

Of course, testing astrology is not easy. Test-
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Detail from title page of Robert Fludd’s cosmic Historia, 1716.

ing requires expertise in relevant areas such as
psychology and statistics and experience in
avoiding pitfalls. For example, astrology is said
to arise from nothing we know about, so it is
easy to misinterpret natural irregularities in
the data as being due to astrology. But the pic-
ture emerging from these hundreds of studies
is clear and consistent: astrology does not de-
liver factual truth, at least not truth commen-
surate with its claims. It contributes nothing to
our knowledge of the world. Orthodox ap-
proaches are vastly better, which is why scien-
tists and philosophers see astrology as unfruit-

ful and (except for its historical and social im-

plications) not worth serious study.

Hidden Persuaders

Astrologers generally ignore research findings.
Some argue that astrology is symbolic or soul
stuff or merely a language, so it cannot be
tested. Others argue that astrology has no sci-
entific explanation, so proper tests cannot be
devised. And still others argue that their expe-
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rience demonstrates the truth of astrology
every day, so tests are superfluous. But astrol-
ogy has to be testable; otherwise, astrologers
could never know anything about it. And as-
trology does have a scientific explanation—hu-
man judgment errors. Normally hidden, these
errors persuade users that astrology works
even though it is actually invalid. They are the
same hidden persuaders that have led millions
of people to believe in pseudosciences such as
phrenology and biorhythms, which we now
know are completely invalid. Hidden per-
suaders have been the subject of thousands of
scientific studies and dozens of scientific
books, but they are rarely mentioned in astrol-
ogy books. When these errors are prevented,
astrology (like phrenology and biorhythms)
suddenly fails to work. So the supposed verac-

ity of experience is a delusion.

The Mars ffect

During forty years of immense labor, the
most famous in modern astrology, the late
Michel Ganquelin (1926-1991) and his wife,
Francoise, tested numerous astrological claims.
Their findings were almost entirely negative.
Gauquelin (1991, 60) concluded, “Having col-
lected half a million dates of birth from the
most diverse people, I have been able to ob-
serve that the majority of the elements in a
horoscope seem not to possess any of the influ-
ences which have been attributed to them.”
But one finding seemed positive: professional
people tended to be born with a surplus or
deficit of certain planets in the areas just past
rise or culmination—but only if they were emi-
nent and were born naturally. The tendency
was later called the Mars effect, but depending
on the occupation it could equally well have
been called the Moon, Venus, Jupiter, or Sat-
urn effect. Astrologers claimed the effect sup-
ported astrology, but it was extremely weak
and could be detected only in samples of a

thousand or more. Furthermore, contrary to
astrological claims, there was no effect for half
the planets, for signs or aspects, or (on
Gauquelin’s figures) for the 99.994 percent of
the population who were not eminent. And it
has recently been found that some parents
were altering birth data before reporting them
to the registry office, making them fit astrology
in the same way as they might make them
avoid Friday the Thirteenth (Dean 2002). So
any support for astrology disappears.

Is fistrology Helpful?

Astrologers are generally nice people who
want to help others. To them, the question is
not “Does astrology work?” but “Is astrology
helpful?” or “Does astrology produce change?”
The answer to both is clearly yes, if only be-
cause astrology indirectly puts clients in touch
with someone they can talk to. Astrologers
tend to dismiss problems of how astrology
might work, saying their concern lies with the
client, not the means. But note the dilemma—
to receive therapy by conversation or to pro-
duce change, the client has to believe in some-
thing that is untrue. Otherwise, why bother
with birth charts? The same dilemma can ap-
ply elsewhere, as in palmistry, psychotherapy,
and even religion, so it is not unique to astrol-
ogy. Nevertheless, it presents an ethical prob-
lem that astrologers have generally failed to

recognize, let alone resolve.

fistrology’s Dark Side

Anything that fools people is potentially dan-
gerous. In 1995, a survey of 509 British school-
children aged fourteen and fifteen found that
most saw astrology as harmless fun. But more
than one-third actually believed their stars.
And a minority had been led to other occult



practices that ended in trauma, so for them, as-
trology was not harmless fun (Boyd 1996). Nor
is it harmless fun in Japan. According to Japa-
nese astrology, women born in a fire-horse year
will have unhappy marriages. The year 1966
was a fire-horse year, and the then annual total
of 2 million births dropped by 25 percent due
to an extra half million abortions, which in
Japan is the principal means of birth control.
People did not want to risk having girls who
would be hard to marry off. Thus, in half a mil-
lion cases, even this simplistic astrology was

anything but harmless fun (Kaku 1975).

for and figainst

The case against astrology is that it is untrue
and falsely described. It does not deliver bene-
fits beyond those produced by nonastrological
factors, and astrologers ignore unwelcome evi-
dence—defects that are never disclosed. So
people are being misled. The case for astrology
is that a warm and sympathetic astrologer pro-
vides low-cost, nonthreatening therapy that is
otherwise hard to come by, especially as astrol-
ogy implies no physical, mental, or moral
weakness as might apply when visiting a doc-
tor, psychiatrist, or priest. But whatever our
verdict, for or against, if astrology encourages
people to explore the problems of humanity’s
existence and to express spiritual values and if
it provides a bridge between a person of wis-
dom and a person in need, then these qualities
deserve study as much as any objective claim
would. There is more to astrology than being
true or false.

What of the future?

Beliefs survive best when, as in astrology, be-
lievers create a close-knit group in which the
sense of belonging makes their beliefs imper-

ASTROLOGY

vious to criticism. Nobody who derives benefit
from astrology is going to believe evidence for
its invalidity. So until a more rewarding belief
comes along, astrology is unlikely to go away.
Nevertheless, it faces the same scientific oppo-
sition and the same taint of pop that helped
the downfall of phrenology. It also faces strong
competition from a barrage of self-help psy-
chologies and philosophies (see any New Age
bookstore). Extrapolation of the growth in
British astrology books suggests that an end
may be near around 2100, but whether this is
a genuine end or merely the result of books
being replaced by the Internet is hard to say
(Dean and Kelly 2001, 202). Only time will tell

if astrology can survive.
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ttachment therapy (AT) is a treatment
Aused with the intention of creating

emotional change in children and
adolescents, but its theoretical background,
empirical support, and safety remain ques-
tionable. The practice is used with the goal of
causing children to feel a strong and positive
emotional connection to the adults who care
for them (their biological, foster, or adoptive
parents). AT practitioners refer to this positive
feeling toward the adults as “attachment” or
“bonding,” and they consider it to be the ba-
sis for obedience, desirable behavior, and the
development of conscience and character
(Levy and Orlans 2000a, 2000b).

Writings about AT attribute the violent, ag-
gressive behavior of children and adolescents
to a lack of attachment, and AT practitioners
consider aggression, disobedience, and lack of
affection to be part of a syndrome they call at-
tachment disorder (AD). Many children
brought into AT are adopted or have back-
grounds of neglect or abuse. The ideas behind
AT are shared to some extent by many types
of psychotherapy, but AT is unusual in its
practitioners’ assumption that emotional
change can be brought about by physical
treatment rather than by talking, play, or
other forms of communication. Various spe-
cific techniques are used by different AT prac-
titioners, but all involve some type of physical
restraint and some degree of discomfort or
fear (Cline 1992; Levy and Orlans 2000a,
2000b).
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The restraint used in AT ranges from an ex-
treme form called “rebirthing” (Crowder
2000) to a less coercive approach that is often
called “holding therapy.” Rebirthing is a ver-
sion of a practice in which adults sometimes
participate because they expect psychological
benefits from the experience. When done
with a child, rebirthing involves wrapping the
child tightly in a blanket and carrying out a
reenactment of a birth. Several adults restrain
the wrapped child and press against him or
her in imitation of the contractions of the
uterus during the birth process. The child is
told to struggle, not just to escape but to be
“reborn” as the child of an adoptive or other
parent, who may be present during the
process (Crowder 2000).

In holding therapy, the child is not
wrapped but is restrained by adults, who may
try to establish prolonged eye contact while
holding the struggling child over a period of
hours. Repeated sessions of restraint occur
over days or even weeks (Levy and Orlans
2000a, 2000b).

Physical restraint is not the only tool used
by AT practitioners, although it is at the heart
of the treatment procedure. Children who are
receiving AT also spend time with “therapeu-
tic foster parents” who are trained in AT tech-
niques and philosophies and whose goal is to
stress adult authority and control. Obedience
and an affectionate attitude are said to be cre-
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ated as a result of the foster parents’ provision
or denial of food, play, and approval; the rules
by which the foster parents do this do not re-
semble the reinforcement techniques they sug-
gest but are deliberately arbitrary and unpre-
dictable (Thomas 2000). The child’s biological
or adoptive parents are also instructed to use
these techniques, as well as to employ physical
restraint, and support groups are available to
encourage this treatment.

Outcomes

Both rebirthing and other holding techniques
have been associated with the deaths of chil-
dren (Crowder 2000; Horn 2000; Smith
1996). Public attention was drawn to AT after
the suffocation death of ten-year-old Candace
Newmaker during a rebirthing session con-
ducted by AT practitioners in Colorado in
April 2000 (Crosson 2000). Several years ear-
lier, three-year-old Krystal Tibbets of Utah had
died when her foster father lay on top of her in
a “therapeutic” effort advised by AT practi-
tioners (Smith 1996). Evidence in a trial con-
nected with Candace Newmaker’s death re-
vealed the AT practitioners’ belief that the
child’s pleas for help showed her resistance to
treatment rather than real distress. Positive re-
sults for children treated by AT have also been
claimed (Randolph 2001), but as will be noted,
these claims are based on questionable re-
search methodology.

Research on the outcome of therapy for
emotional problems is quite difficult to carry
out and to interpret, but the American Psycho-
logical Association has suggested some impor-
tant criteria that should be met before a treat-
ment is claimed to be effective. Published
research on AT has not complied with those
guidelines and is not adequate to support the
claims made by some AT practitioners.

The major problem with the research as-

serted to be evidence for the efficacy of AT is
that it has not employed a random assignment
of children to groups that would or would not
receive AT (Randolph 2001; Myeroff, Mertlich,
and Gross 1999). The random assignment to
groups is the only legitimate way to know that
a difference between AT-treated and untreated
children has resulted from the treatment
rather than from other, preexisting differences
between the groups. For example, one study
(Myeroff, Mertlich, and Gross 1999) compared
children whose parents brought them for treat-
ment with other children whose parents ap-
plied to bring them but were unable to make
the arrangements to do so. Later differences
between the two groups of children could have
resulted from systematic differences between
the two sets of families (for instance, numbers
of other children to be cared for) rather than

from the experience of treatment.

Theorefical Background

Why would AT practitioners expect their treat-
ment to cause positive emotional changes in
children? The answer to this question requires
an examination both of the theories on which
AT writers claim to base their work and of
other theories and practices that seem much
more strongly connected to AT than the
claimed sources.

AT practitioners (Levy and Orlans 2000a,
2000b) say they base much of their approach on
the work of psychologists such as John Bowlby
(1982), focusing on early emotional develop-
ment. Bowlby and his colleagues used both
clinical and experimental methods to examine
children’s development of strong positive feel-
ings toward their parents or other familiar
caregivers. These strong positive feelings of a
child for an adult, called “attachment,” nor-
mally develop between about six and eighteen

months of age. Attachment occurs as a result of
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repeated pleasant social interactions, such as
play between the child and a small number of
consistent, responsive caregivers. The child’s
behavior shows evidence of attachment when
he or she strongly prefers to be with a familiar
person, cries or shows distress when separated
from that person, avoids strangers, and turns
to the familiar person for security when in an
unfamiliar place.

When their caregivers are less responsive
than is appropriate, some children form at-
tachments that seem less secure and comfort-
ing for them than what is typically seen. In-
fants and toddlers who do not have consistent,
responsive caregivers do not form attachments
but instead show indiscriminate friendliness
toward adults. Toddlers who have formed se-
cure attachments suffer deep grief and distress
if they undergo an abrupt, prolonged separa-
tion from the familiar person.

The long-term importance of attachment
stems from its role as a foundation for later re-

lationships. Children who have formed less se-
cure and less comforting attachments may
later have poor emotional relationships with
friends, spouses, and their own children. Those
who have formed no attachment tend to ex-
ploit other people and to have no sense of guilt
about harming others. Those who have formed
an attachment and been separated may be
overly sensitive to later losses of this type
(Bowlby 1982). Of course, later experiences
and attempts to understand relationships can
alter the individual’s point of view; the early
attachment experience is only one factor in an
adult’s attitude toward others (van 1Jzendoorn
1995).

AT practitioners stress Bowlby’s concepts of
attachment and separation and the roles they
play in early emotional life, and they are par-
ticularly concerned with the exploitativeness
and possible violence connected with a lack of
attachment. However, the AT view of the tim-

ing and causes of attachment events is quite



46

ATTACHMENT THERAPY

different from Bowlby’s. AT practitioners be-
lieve that the emotional connection the child
feels for the parent begins before birth and that
separation at birth or in the first few months of
life will cause serious grief to the child. (In
Bowlby’s theory, the child must be at least six
months old before separation will have such an
emotional effect.) AT practitioners stress the
relationship between the child and the birth
mother as being the most important. (Bowlby
considers any consistent, responsive caregiver
as a potential focus of attachment.) AT practi-
tioners believe that postnatal attachment is
strengthened by a set of experiences they call
the “bonding cycle”; these are the child’s expe-
riences of pain, need, fear, or distress that are
relieved by the adult caregiver on many occa-
sions between birth and age two. (In Bowlby’s
approach, attachment is considered to occur
between about six and eighteen months as a
result of pleasurable social interactions be-
tween the child and one of a few consistent, re-
sponsive adult caregivers. Attachment occurs
easily during this period because the child is
especially ready for it developmentally.)

Because AT practitioners believe that at-
tachment follows a set of experiences of suffer-
ing and relief, they assume that subjecting the
child to repeated instances of distressing phys-
ical restraint followed by release can create at-
tachment where none exists (Cline 1992). The
AT stress on the process rather than the devel-
opmental needs or abilities of the child leads
to the assumption that attachment can be
formed in the same way at any time during
childhood or adolescence. AT practitioners
view attachment as an intrapersonal event
whose occurrence prepares the way for filial
affection and obedience, rather than as part of
the ongoing, lifelong development of attitudes
toward and relationships with specific other
people.

It would appear that AT is actually derived
not from Bowlby’s attachment theory but from

the writings of other therapists such as Robert
Zaslow (Zaslow and Menta 1975), who de-
scribed the bonding cycle, and others in the
1940s and after who suggested physical re-
straint and discomfort as forms of therapy. It
should be noted that these latter writers are of
little relevance to the work of most modern
psychotherapists in the United States, who
generally employ a more cognitive and com-
municative approach, both with adults and
with children.
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all lightning (BL) is popularly de-
scribed as a slow-moving luminous

ball not more than 12 inches (30 cen-
timeters) in diameter occasionally seen at
ground level during a thunderstorm. Scien-
tists usually understand it as an electrical dis-
charge phenomenon somehow associated
with normal lightning.

The existence of BL is controversial, with
opinions and explanations changing over
time. Although many theories have been ad-
vanced to explain it, none of them account for
all the reported characteristics of ball light-
ning. Further, BL has not been created in lab-
oratory conditions with all its characteristics,
and reliable accounts of it are rare and often
suspect. Because of perceptual and memory
problems, anecdotal evidence is of doubtful
value. There is no photograph, film, or video
recording that can be accepted unreservedly
as showing BL. Many forget the null hypothe-
sis, which has explained many postulated
phenomena (such as phlogiston and the
ether) that turn out to be nonexistent. The
null hypothesis may also explain BL, which
could be a chimera or a pseudophenomenon.

Skepticism regarding the existence of BL
goes back at least to Michael Faraday and
Frangois Arago in the nineteenth century. In
1839, Faraday allowed that balls of fire might
appear in the atmosphere but doubted that
they had anything to do with lightning or at-
mospheric electricity (Barry 1980, 133). More

recently, Karl Berger reported that, in over
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twenty years of study as a meteorologist and
lightning investigator, he had never observed
BL. He concluded that it did not exist (Barry
1980, 133). Other scientists have reached the
same conclusion. James Lovelock put tales of
BL in the same category as those of sponta-
neous human combustion and crop circles
(Lovelock 2000, 86). Even James Barry
(1980, 134) allowed that the unbiased exami-
nation of reports leads to the conclusion that
a great percentage of them are highly ques-
tionable and could be interpreted in several
ways. Among those ways is the persistence of
the vision theory proposed by Lord Kelvin
(William Thomson) in 1888. He claimed that
the uniform size of the ball lightning reported
in many cases was ascribed to an illusion asso-
ciated with the blind spot in the eye (Singer
1971, 19). Lovelock (2000) reported such a
case after a lightning flash. Other sources of
deception that have been proposed are the
will-o’-the-wisp and owls with luminous
wings, but the existence of either of these en-
tities is itself doubtful. In recent years, some
scientists have accepted the existence of ball
lightning, albeit with little evidence.

Reports of BL suffer from defects inherent
in the human perceptual and memory sys-
tems. Because both perception and memory
are reconstructive processes, what we per-
ceive is not necessarily what the sense organs
receive. This fact is demonstrated by various
well-known optical illusions, such as the

moon illusion. Distant stationary lights are



subject to several movement illusions, all of
which attribute movement to the light. The
most famous example is the autokinetic illu-
sion, in which a stationary light (usually a star)
will appear to move about at random.

The size or distance of an unknown object
cannot be determined by observers without
additional information. Observers usually
make a guess about either the size or the dis-
tance of an object and then determine the
other parameter from their guess. In fact, both
can be wrong. The size of distant objects seen
near the horizon can be exaggerated (the
moon illusion), as can an object’s altitude (an-
gle above the horizon). Nor can observers usu-
ally distinguish between a change in size of an
object and a change in its distance, and they
usually interpret a change in size as a change
in distance. A phenomenon called size con-
stancy can interfere with size perception. Even
estimates of time span are unreliable; intense
interest tends to shorten the estimation of time
elapsed. Estimates of brightness are meaning-
less (brightness is a relative term), and ob-
servers tend to make false associations, draw-
ing unwarranted conclusions from what they
perceive. They may associate effects with the
wrong cause. In the case of anomalous lumi-
nous phenomena, observers try to identify
them by reference to the models they carry in
their minds. Clearly, they can only identify a
phenomenon as BL if they have heard of it.
Conversely, they are likely to identify an
anomalous object as BL simply because they
have heard of it.

Memory is not much more reliable than
perception. People who report BL and who
have heard about other reports may, inadver-
tently, draw on these previous reports for their
own report. Tests show that reliability de-
creases with time, and it is strongly suspected
that observers attempt to make facts fit theory.

Consequently, genuine anecdotal reports of
BL must be regarded with suspicion. Ob-

servers are mostly unaware of the distortions
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involved in perception and memory. Worse
still, asking people if they have seen BL begs
the question of its existence and ignores their
inability to distinguish it (if it exists) from
other phenomena. The question plants a con-
cept in the mind that will distort the memory
of any genuine perception. Such a question
should not be asked, and surveys based on this
question are worthless.

The contradictory results obtained from re-
ports were noted by an early investigator, F.
von Lepel (Singer 1971, 62). According to re-
ports, BL occurs in any type of weather, not
just storms; it can be any color; it can be mo-
tionless or moving at any speed, often against
the wind; it can disappear violently or silently;
it may follow wires or edges or travel inde-
pendently; it may be outside or inside; its life-
time varies from a fraction of a second to
several minutes; it can be spherical or pear-
shaped,; it is either silent or noisy; and so forth.

In other words, the phenomenon exhibits
no consistent characteristics and appears to be
all things to all observers. And as one investi-
gator commented, there are very few natural
phenomena that observation makes more diffi-
cult to explain (Singer 1971, 62). However,
such contradictions might be explained if the
observers are reporting many different phe-
nomena, none of which are actually BL.
Among the objects mistaken for BL are bright
astronomical objects at low altitude, sometimes
seen in mirage (Campbell 1988a).

Anecdotal reports are unreliable, and so are
illustrations based on these reports. However,
it is more difficult to explain reports of physi-
cal damage and photographic evidence. It is
sometimes alleged that BL can penetrate
closed windows, and the literature contains
several alleged examples. When a mysterious
hole appeared in a window of his department
during a storm, a professor of meteorology in
Edinburgh concluded that BL. was the cause.
But later investigation showed a simpler expla-
nation—mechanical damage (Campbell 1981a).
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And almost circular cracks can appear in sheet
glass when it is subjected to the appropriate
sudden stress or impact. Reports of extensive
damage, such as fires or explosions, may more
easily be explained as the result of ordinary
lightning strikes. Such reports are not clarified
by the popular belief that lightning strikes are
the result of something called a “thunderbolt.”

Barry (1980, 108) demonstrated that a long-
lived luminous ball phenomenon can be
produced by a spark-initiated combustion of
low-density hydrocarbon gas at atmospheric
pressure. This phenomenon may explain the
1975 report from a housewife in Smethwick,
England, that BL appeared over her gas range
(Campbell 1988b). Normal lightning may ig-
nite hydrocarbon gases in the atmosphere,
producing similar phenomena, but this is not
what is understood as BL.

Photographs alleged to show BL are as sus-
pect as anecdotal reports and sketches. The
camera cannot lie, but what it shows can be
misinterpreted—and the photographer can lie.
Until the early 1970s, a photograph taken in
1961 at Castleford, England, had been inter-
preted as showing the path of BL. Even New
Scientist magazine described the image as the
“Path of a Thunderbolt.” But a decade later, it
was claimed that the photograph showed the
pulsed trace from a street lamp (Davies and
Standler 1972), and a decade after that, it was
demonstrated that this assessment was correct
(Campbell 1981b): the photographer incau-
tiously moved the camera while the shutter
was still open. A Russian photograph taken in
1957 was explained in the same way—but not
before a member of the Soviet Academy of Sci-
ences endorsed the photo on the basis of simi-
lar pictures he had seen in a 1939 U.S. journal
(Campbell 1987). He did not know that the
pictures were all produced by lamps, presum-
ably as hoaxes.

Many alleged pictures of BL are deliberate
fakes. One example seems to be a picture pro-

duced in 1966 by a former Canadian air force

pilot, which misled the U.S. editor of Aviation
Weelk: and Space Technology; he used it on the
cover of his skeptical books on unidentified
flying objects (UFOs) (Campbell 1988c).
Although it is fairly easy to take a photo-
graph—or to fake one—that many mistakenly
interpret as showing BL, it should be less easy
to produce a film or video sequence that could
fool anyone. However, in 1973, a film ap-
peared that allegedly depicted BL traveling
slowly across the horizon near Aylesbury, En-
gland. It showed a bright ball of light moving
on a steady horizontal course for 23 seconds,
until it suddenly vanished. Because the object
was reported initially as a UFO, the film has
been shown many times at UFO conferences
and has been featured in a British Broadcast-
ing Corporation (BBC) television program
about UFOs. But it was also thought that the
film showed BL. Later, it was demonstrated
that the “ball” was actually burning fuel being
dumped from a damaged U.S. fighter-bomber;
the aircraft itself, nearly 4 miles (6 kilometers)
away, was not visible beside the fireball and
was too far away to be heard (Campbell 1991).
In 1989, a TV station in southeast England
screened a video of a smudgy spherical object
with a hole that was captured accidentally as
the videographer attempted to film normal
lightning; he had not seen anything unusual
during the recording. The videographer
thought it might show BL, and this explana-
tion was initially endorsed by Roger Jennison,
a professor at the University of Kent (who has
himself reported seeing BL). However, it was
later demonstrated that the object in the se-
quence was a combination of an artifact of the
camera itself and a distant streetlight

(Bergstrom and Campbell 1991).
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he Bermuda Triangle is the triangular
I area in the Atlantic Ocean between the
Bahamas, Bermuda, and the East
Coast of the United States in which ships and
airplanes are said to mysteriously disappear.
The absolute peak in cultural interest in the
Bermuda Triangle followed the 1974 publica-
tion of the best-selling book The Bermuda Tri-
angle, by Charles Berlitz and J. Manson
Valentine, of which millions of copies were
sold.

Some of the more imaginative explanations
for the disappearances are kidnappings by
unidentified flying objects (UFOs) and dan-
gerous force fields originating in the lost con-
tinent of Atlantis below the ocean’s surface.
The truth is that there is absolutely nothing
unusual with that area.

The exact position and size of the Bermuda
Triangle are somewhat disputed: certain au-
thors say that it has a surface of 500,000
square kilometers, whereas others mention
figures three times as high and also consider
the Azores and parts of the West Indies as be-
ing part of the triangle. The rumors about
mysterious disappearances in that part of the
Atlantic Ocean already existed in the era of
Columbus, but the triangle craze reached its
peak in the 1970s.

What were the claims? All the stories about
the Bermuda Triangle contain certain similar-
ities: they are always about ships or airplanes
that, although in the hands of experienced pi-

lots or sailors, mysteriously disappear in a
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calm sea and in bright weather conditions.
Usually, strange radio messages are men-
tioned to liven up the story. But those who
truly investigate the facts will find out that
these stories often are transferred from one
book to another, with each author adding a
number of juicy details. As such, an unsea-
worthy ship that sank during a heavy storm is
slowly turned into an unsinkable ship that
mysteriously disappears in a calm sea.

The most famous example is the story of
Flight 19, the crew of which is brought home
by a UFO in Steven Spielberg’s 1977 box-
office hit Close Encounters of the Third Kind.
Bermuda Triangle books tell the story of ex-
perienced pilots flying out to sea and sending
odd radio messages just before disappearing.
The facts about this case, however, make ex-
planations of the incidents rather mundane:
inexperienced pilots, inaccurate navigation,
broken compasses, bad weather conditions,
and poor radio connections. The pilots got
lost, ran out of fuel, and crash-landed in the
sea. The heavy airplanes sank to the bottom
within minutes.

A year after the book by Berlitz and Valen-
tine was published, the complete and partial
lies that had been copied from book to book
over the years until they ended up in that
1974 publication were finally exposed in The
Bermuda Triangle Mystery—Solved by Law-
rence Kusche (1975). Kusche demonstrated
that there is nothing wrong with that part of
the sea. He indicated that there are no more
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accidents there than in other heavily used sea
routes and that all the exaggerated stories
about mysterious disappearances were no
more than products of the imaginations of a
number of writers. Kusche’s book is still held
up as a classic in skeptical research.

Slowly, the subject was forgotten. Today,
only occasionally does one hear about the
Bermuda Triangle, even though ships and
planes still encounter disasters in that region
in the normal course of traversing the stormy
Atlantic. In 1980, Berlitz presented informa-
tion on some new “unexplainable” accidents,
but it turned out that they were not so unex-
plainable at all, and only three of them oc-
curred in the famous triangle. And in 1991,

there was a stir when one of the hundred air-
plane wrecks near Fort Lauderdale, Florida,
was thought to be the infamous 1945 Flight
19. But like so much that is said about the
Bermuda Triangle, that report turned out to be
false.
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DIEGD

iorhythms is a pseudoscientific theory
Bthat claims to explain human behavior

and physiology according to exact cy-
cles of different periodicities. According to the
original theory, human biorhythms have
three basic components: a 23-day physical cy-
cle, a 33-day intellectual cycle, and a 28-day
emotional cycle. These cycles constitute sine-
like waveforms that cross a central “zero”
line, thus generating “up” (above zero) days
and “down” (below zero) days for the three
variables. Believers of the theory say that we
should plan our activities according to these
different cycles, making sure that important
activities are carried out on the so-called up
days.

Biorhythms theory has no scientific value.
It has been rigorously tested by different stud-
ies, none of which support any of its claims.
Those studies that do support biorhythms
have not been published in scientific journals,
nor have they been conducted in ways that
can be reproduced or contrasted scientifically,
since they incur numerous methodological
mistakes and/or fallacies. The most classical
biorhythms theory combines the three basic
cycles, but more recently, other periodical
variables have been added, including a 38-day
intuition cycle and a 53-day spiritual cycle.

Biorhythms theory was created almost si-
multaneously by two physicians. One of them
was Wilhelm Fliess, a nose and throat special-
ist from Berlin who was a contemporary and

close friend of Sigmund Freud (some scholars
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claim that part of the origins of psychoana-
Iytic theory can be traced to the early corre-
spondence between Freud and Fliess) (Sul-
loway 1993). In his book The Course of Life
(1909), Fliess proposed that the human body
is made up of both male and female cells,
each governed by their own periodicity: a 28-
day cycle for the female and a 23-day cycle
for the male. Fliess expanded this hypothesis
to the claim that emotional processes respond
to a 28-day cycle (probably influenced by the
menstrual cycle) and that physical (that is,
“male”) abilities fluctuate according to a 33-
day cycle. Fliess came up with the idea that
every number could be constructed from 28
and 33 according to a simple formula: 23x +
28y, where x and y are positive or negative
integers. However, Martin Gardner showed
that “if any two positive integers that have no
common divisor are substituted for 23 and 28
in his basic formula, it is possible to express
any integer whatever” (Gardner 1981). At the
same time, Hermann Swoboda, a professor of
psychology at the University of Vienna, started
to record the behavior of his patients and pro-
posed that the same 23- and 28-day cycles
ruled human activities. Swoboda published
his findings in several books that were enor-
mously popular at the beginning of the twen-
tieth century, among them Periods of Human
Life (1904) and The Critical Days of Man
(1909), which included a slide rule to calcu-
late critical days.

The 33-day intellectual cycle was proposed



by Alfred Teltscher, an Austrian engineer from
the University of Innsbruck who gathered in-
formation about his students’ academic per-
formance in written tests. He claimed that
good and bad notes taken by students in class
corresponded to an exact cycle, suggesting that
mental activity undergoes cyclic changes of
this exact periodicity. According to the theory,
the three rhythms start at birth and continue
exactly throughout the entire life span of the
individual. Simple mathematical programs al-
low one to chart the three cycles simultane-
ously, just by entering the birth date and the
time span for which the biorhythm will be cal-
culated. The graph below is an example of a
biorhythm chart for an individual born on
January 1, 2000.

The graph shows the simultaneous progres-
sion of the emotional, physical, and intellec-
tual biorhythms. The middle “zero” line
defines the “up” and “down” days of the dif-
ferent variables. The time points where the
plots cross the zero line are “critical” days,
with supposedly poor performance ratings for
the variable under consideration. According to
biorhythms theory, important activities (such

Web-O-Rhythm

For:

Physical
Emotional o]
Irdellect -
Ydiive

LY

BIORHYTHMS

as a physical or intellectual test or a marriage
proposal) should not be scheduled for these
critical days, since the odds of failure are high.
The most critical day of all is the “triple criti-
cal”’—the day when all three cycles are on the
cross-zero line. “Double critical” days—when
any two variables cross the zero line on the
same day—are also to be avoided for important
tasks or decision making.

Advocates of biorhythms theory claim that
enormous amounts of data validate their find-
ings. Among the most popular “proofs” of bio-
rhythms are charts that demonstrate that Clark
Gable had a heart attack on a “negative” phys-
ical day, Marilyn Monroe committed suicide
on a “negative” emotional day, and Mark Spitz
won seven Olympic medals during a period
characterized by “high” emotional and physi-
cal days. Another concept incorporated in bio-
rhythms theory is that of “compatibility,”
which represents the likelihood that two indi-
vidual’s rhythms will correspond or match.
Compatibility ranges from 0-19 (very low) to
80-100 (very high), and it is offered as an ex-
planation for how two people might get along.

None of the studies mentioned earlier in-
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clude a rigorous and testable statistical analysis
that can rule out subjective appraisal of behav-
ior of simple probabilities. Metanalyses of bio-
rhythms studies have demonstrated that the
theory is not valid and is not supported by rig-
orous statistical testing (Hines 1998). Blind
tests have failed completely to support bio-
rhythms theory: volunteers have been found
to report complete accordance with biorhyth-
mic charts that they believed were their own
when, in fact, the charts had been calculated
for different persons (Randi 1982).
Biorhythm supporters sometimes confuse
the basis of the theory with the scientific foun-
dations of chronobiology, which is the study of
biological clocks and rhythms (Aschoff 1981).
Here, we will use the term biological rhythms
for the cycles studied scientifically by chrono-
biology, not to be confounded with the three
basic biorhythms discussed earlier. Endoge-
nous clocks generate rhythms that are about
24 hours in duration (termed circadian, from
the Latin circa, meaning “about,” and diem,
meaning “day”), which are entrained to exact
24-hour periods by environmental cycles such
as the daily photoperiod. Other biological
rhythms have circa-tidal periodicities (that is,
they are entrained by wave cycles) or circan-
nual periodocities (of about 365 days). How-
ever, biological rhythms differ from bio-
rhythms in several fundamental ways: (1)
although biorhythms are supposed to begin at
birth, biological (in particular circadian)
rhythms begin during embryonic life; (2) bio-
rhythms respond to exact periodicities that
cannot be easily traced to environmental cy-

cles, whereas biological rhythms are not exact,

vary between and within individuals, and tend
to correlate with environmental changes; (3)
biorhythms are based upon individual and
subjective recordings of human behavior, but
biological rhythms are universal in nature and
are subject to objective recording under a vari-
ety of experimental conditions; and (4) al-
though most biological rhythms (in particular,
circadian cycles) have a clear anatomical site
of origin, as well as physiological explanations,
there are no indications of a possible endoge-
nous correlate of biorhythms.

Biorhythms theory should continue to be
considered a pseudoscientific theory because it
cannot be tested scientifically and because all
of its claims have been refuted by rigorous
analysis. As is the case with astrology and
other pseudoscientific approaches to human
behavior, the relative strength of biorhythms
theory is probably based on the subjective val-
idation of advocates who rule their lives ac-
cording to the ups and downs of their com-

puter-generated graphs.
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Castaneda, Carlos

PHIL

arlos Castaneda was one of the most
Cpopular authors in the alternative reli-

gious movement known as the New
Age. Like many New Age authors of his gen-
eration, he combined ancient religious rites
and beliefs with the countercultural attitudes
of the late 1960s, especially regarding psyche-
delic drug use as a pathway to transcendence.
Castaneda’s books, now translated into twenty
languages, teach the reality of an extraordi-
nary world of sorcery and mysticism lying just
beyond the borders of our everyday percep-
tions. The overwhelming success of these
books suggests that many people find consola-
tion in this message.

Not much is accurately known about Cas-
taneda because he often falsified important
details about his life. In the late 1960s and
early 1970s, he repeatedly informed inter-
viewers that he was born in 1935 in Brazil
and that his uncle was Oswaldo Aranha, who
was president of the UN General Assembly
and an ambassador to the United States. He
also claimed that he studied art in Italy, grad-
uated from Hollywood High School, and
served in the U.S. Army in Spain during
wartime. However, Castaneda was actually
born in 1925 in Peru and was unrelated to
Aranha (Lindskoog 1993). He attended high
school and art school in Lima and earned a
reputation for telling tall tales. He married in
1951 but soon deserted his wife and child and
moved to Los Angeles. Castaneda enrolled as

a psychology major at Los Angeles City Col-
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lege and took courses in creative writing and
journalism. He married a woman named Mar-
garet Runyon while living in Los Angeles, but
he lived with her for only six months and of-
ten disappeared for months at a time without
an explanation (Gardner 1999, 13).

Castaneda entered the University of Califor-
nia at Los Angeles (UCLA) in 1959 and began
research in the southwestern United States
classifying the psychotropic plants used by
sorcerers. According to Castaneda, he met an
elderly Yaqui sorcerer while waiting at a bus
stop in Arizona in 1960. This Yaqui, whom he
referred to as “Don Juan,” quickly befriended
the young student. Apparently, Don Juan de-
cided to share his secret Yaqui philosophical
knowledge with his new friend after witness-
ing Castaneda and a dog urinate on each
other. This event, to Don Juan, was a positive
omen that Castaneda was worthy of the sacred
Yaqui teachings (Castaneda 1968, 39-41).
Don Juan then reportedly accepted him as an
apprentice and began training him in the
preparation and proper consumption of drugs
such as peyote, jimsonweed, and hallucino-
genic mushrooms.

In his 1968 book, The Teachings of Don
Juan: A Yaqui Way of Knowledge, Castaneda
described his thrilling, reluctant entry into
the world of Yaqui sorcery. He revealed that
he had used Yaqui sorcery to become a crow
and talk to lizards and that he had encoun-
tered evil spirits in the desert. Although he
concluded The Teachings of Don Juan with a



58 | CASTANEDA, CARLOS

confession that he was too terrified to pursue
Yaqui mysticism further, Castaneda wrote nine
other books over the next three decades. All of
them contained more alleged descriptions of
ancient Yaqui wisdom and argued that the hu-
man experience of reality is mostly a product
of cultural consensus. Castaneda maintained
that people who allowed a shaman such as
Don Juan to shape their perceptions differ-
ently would see all of the magical forces at
work behind the veil of ordinary reality and
could become sorcerers themselves.

In 1972, UCLA awarded a doctorate in an-
thropology to Castaneda for a thesis based on
his third book, Journey to Ixtlan. Soon after,
other anthropologists carefully investigated his
work and found it to contain an overwhelming
number of inconsistencies and factual errors
(Gardner 1999, 14). Specialists in Native
American culture demonstrated that Cas-
taneda’s books contained no valid information
about Yaqui beliefs and practices and that the
author did not seem to know even one Yaqui
name for native plants and animals after nine
years of alleged research. He also claimed to
find hallucinogenic mushrooms in areas where
none grow and described the sensation of be-
ing drenched by warm winter rains in a desert
where winter rains are extremely cold. These
investigations proved Castaneda’s books to be
mostly fiction, although authors as respected
as Joyce Carol Oates considered them fiction
of reasonably high literary quality. Castaneda’s
only genuine act of sorcery, as one critic noted,
was turning UCLA into an ass (Lindskoog
1993).

Some of Castaneda’s defenders fondly argue
that he never meant to promote his books as
factual anthropological accounts but intended
them to be taken as religious allegories dis-
closing a different and higher kind of truth.
However, Castaneda very clearly defended the
literal truth of his books in a 1972 interview.
When asked about the factual basis of the Don
Juan books, he replied, “The idea that I con-

cocted a person like Don Juan is inconceiv-
able. He is hardly the kind of figure my Euro-
pean intellectual tradition would have led me
to invent. The truth is much stranger. I didn’t
create anything. I am only a reporter” (Noel
1976, 77).

Despite Castaneda’s assertions to the con-
trary, an educated reader will be very im-
pressed with how much Don Juan and Carlos
Castaneda really are products of the Western
intellectual tradition. Don Juan’s insistence
that the quest for power underlies all human
action virtually quotes Friedrich Nietzsche,
and his teachings about different cultural pat-
terns of experiencing reality echo the cultural
relativism of social scientists such as George
Boas, Ruth Benedict, and Margaret Mead. The
“structural analysis” of the logic of Don Juan’s
teachings in The Teachings of Don Juan also
reveals a familiarity with the work of anthro-
pologist Claude Levi-Strauss.

In 1993, Castaneda introduced a system of
meditation and bodily movements known as
Tensegrity and claimed it was the culmination
of centuries of Native American mystical wis-
dom. Unfortunately, the magical powers of
Tensegrity could not prevent Castaneda’s
death in 1998, at the age of seventy-two. Even
in death, Castaneda’s influence on the New
Age movement remains considerable, and
skeptics will most likely contend with his
legacy for many years to come.
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Clever Hans

THOMAS

lever Hans was a horse that purport-

edly could do mathematics and per-

form other intelligent acts. Hans was
owned by Wilhelm von Osten, a former math-
ematics teacher who firmly believed horses to
be capable of feats of high intelligence. How-
ever, skeptics discovered the phenomenon of
Clever Hans and his accomplishments was an
interesting case of observer bias affecting the
effect being examined.

During the early part of the 1900s, von Os-
ten exhibited Hans throughout Germany to
large and enthusiastic audiences. Never
charging a fee for such displays, he would ask
the horse questions such as, “If the first of the
month is a Friday, what is the date of the fol-
lowing Tuesday?” and in answer, Hans would
tap the appropriate response with his hoof.

Skeptical of the true nature of Hans’s abili-
ties, the German Board of Education ap-
pointed a commission to investigate the ani-
mal. The commission was headed by German
psychologist Carl Stumpf and included, among
others, the director of the Berlin Zoo, a veteri-
narian, a cavalry officer, and a circus manager.
The preliminary report concluded that Hans’s
achievements were not the result of deliberate
trickery or influence by his owner.

Oskar Pfungst, an assistant to Stumpf, con-
tinued the investigation of Clever Hans in a
more controlled environment. One variable
Ptungst manipulated was whether the ques-
tioner was aware of the correct answer to the
questions posed to the horse. When the ques-

f
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tioner did know the answer, the horse usually
responded correctly, but when the correct re-
sponse was unknown, Hans almost always
failed. In addition, Pfungst discovered the im-
portance of visual cues, as in order to answer
correctly, Hans had to be able to see the ques-
tioner as he tapped his answer. If the ques-
tioner moved out of the animal’s visual field,
Hans would struggle to regain sight of him.
Further observation by Pfungst suggested that
Hans was detecting and responding to unin-
tentional movements of the questioner, such
as slight postural adjustments or upward
movements of the eyebrows and head as Hans
approached the correct number of taps.

Once this was discovered, Pfungst was able
to ask a question and influence Hans to make
almost any response by voluntarily producing
the appropriate movements himself. To fur-
ther confirm the impact of such observer bias,
Pfungst put himself in the place of Hans. He
brought several persons into the laboratory,
hooked them up to an apparatus that would
monitor head movements, and had them put
questions to him in a manner comparable to
the way they had been posed to Hans. As
Ptungst tapped out the answers to a question,
he watched for movements comparable to
those made by persons questioning Clever
Hans. In the vast majority of cases, the partic-
ipants made involuntary movements that co-
incided with the point at which Pfungst’s tap-
ping was supposed to cease.

The century-old case of Clever Hans illus-
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Woodcut shows horse performing from brochure published in 1595. (Fortean Picture Library)

trates the fact that unintentional actions by
observers may bias or affect the behavior of
participants in psychological research. More
recently, it has been suggested that the phe-
nomenon of facilitated communication (FC)
results from similar observer effects. FC is per-
formed with autistic and other developmen-
tally disabled children, and it consists of a
child typing his or her thoughts or responses
to questions on a keyboard while the “facilita-
tor” touches the child’s hand, arm, or shoul-

der. Such children, previously thought to be

noncommunicative, seem to function at nor-
mal or above-normal levels in such situations,
doing high-level mathematics and even typing
poetry. However, in controlled situations, FC
was found to result from unintentional facilita-
tor control of the typing, which is a form of ob-
server bias. Just as Pfungst found with Clever
Hans, researchers have demonstrated that
children are unable to answer very simple
questions or identify objects shown to them via
FC unless their facilitators are aware of the

correct response.
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bold Reading

B OB

old reading is the method used by
Cmystical readers to talk to customers

whom they have never met and about
whom they have no advanced information.
Part of the readers’ job is to dazzle their cus-
tomers with how much they apparently know
about them. That skill lends enormous credi-
bility to the advice given by the readers. Cold
reading has many manifestations, including
(but not limited to) channeling (talking with
the dead or other spirits), astrology, psychic
reading, tarot reading, crystal ball gazing,
palmistry, and tea leaf reading.

Generally, the explanation of the cold read-
ers’ methods analyzes the techniques used
from the perspective of an outside investiga-
tor looking in, in order to determine the what
and how of the readings. Here, the claims will
be examined from the inside looking out.

Imagine that you are a reader. Choose your
discipline: you can be a crystal ball gazer, psy-
chic, astrologer, Ouija board expert, or what-
ever you like. You are bright, with a good
sense of humor. And you must appear to be
self-assured, for your customer must have con-
fidence in you. “Confidence” is the name of
the game, whence comes the term confidence
game, frequently shortened to con game. Un-
less you appear self-assured and self-confi-
dent, you will not be able to sell your advice.

Next, add a liberal sprinkling of charisma.
And, oh yes, you are unethical, virtually with-
out conscience or morals. Why do people

come to you and pay for your conversation?
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Sometimes, customers (call them “clients”—it
sounds much more professional) come for ad-
vice. Often, they just want someone to talk to.
And many times, they simply want your per-
mission to do what they want to do them-
selves. In all cases, they want you to impress
them with your insight. There are three basic
reasons why clients come to you:

1. They seek advice. Some people really do
want your input. But often, they just want you
to agree with them, in the guise of giving
advice.

2. They want someone to talk to. Many peo-
ple simply want someone to listen to them.
You are a trusted, “unbiased,” intelligent lis-
tener. They lack that at home. Perhaps the
discussion concerns the client’s spouse. The
client cannot dump this stuff on coworkers—
that could backfire in the future. Where can
your client find someone to trust, someone
who is impartial, intelligent, compassionate,
understanding, and more? The psychic!

3. They are looking for permission. Take,
for example, Mary, a woman in her midfifties.
She was recently widowed, after thirty-three
years of marriage. She and her husband truly
loved each other. They loved their children,
and that love was returned in kind. They had
a wonderful family. Friends said that theirs
was a marriage made in Heaven. Mary tells
you about the sickness and death of her hus-
band, Joe. It was a tough time. As you listen
and watch, you observe that the pupils in

Mary’s eyes contract as she talks about Joe’s
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death. That subtle change, augmented by a
slight squinting, strikes you as being consider-
ably different from the joyous look in her eyes
when she was telling about the good times
with Joe. Mary’s children are grown, married,
and have their own lives to live. Yes, they love
their mother, and they keep in touch. But they
have young children, job and money pressures,
and the goal of keeping marriage and family
together. Mary has been living alone since Joe
died. She has been dreadfully lonely. You ob-
serve that it seems to be a relief for her to have
someone on whom to unload this entire story.
You ask how long she has been widowed. She
looks at her watch and replies, “Ten months,
four days, three hours, and fourteen minutes.”
She smiles faintly as she adds, “But who’s
counting?” It is clear that Mary’s thoughts
dwell on her beloved late husband—all day and
night, every day and night. You remark that
she has trouble occupying her time with any
degree of comfort. Mary is amazed by your in-
sight! She tells you that she has a job. She has
many good friends with whom she visits. But
when you ask if she dates, she averts her eyes
and pulls away from you. Before she has a
chance to answer, you jump in with, “Of
course you have not yet dated.” Again, Mary is
astonished by your “extrasensory” perception.
She coughs and tries to calm herself. She has
trouble with the next few words, and then her
more recent story comes pouring out. Pay at-
tention! You will soon learn why Mary came to
see you.

Last Saturday night, Mary went to a party at
the home of dear friends. There she met
George. He is fifty-eight years old. She has
trouble saying these words about a man other
than her late husband, but she tells you that
George is attractive, bright, alert, and
sparkling. He has been widowed for fourteen
months. He loved his late wife. At this, Mary
chokes up. You ask if she would like some-
thing to drink. You have learned that alcohol

often loosens up your clients and allows them

to talk more freely. “Just orange juice, if you
have any,” Mary replies. Between sips of or-
ange juice, she opens up some more. It is obvi-
ous that she likes you and trusts you. She tells
you that the rapport with George was wonder-
ful. And instantaneous! They even laughed to-
gether! It has been a long time since Mary had
someone to laugh with. You think you detect a
blush as Mary says, “George asked me out to
dinner. I told him that I would have to think
about it.” As you listen and watch, you see that
the pupils in Mary’s eyes have dilated as she
talks about George. Translation: George is a
happy topic for Mary.

Why did Mary come to see a psychic? What
does she want to hear? Her meeting with
George gave her a warm feeling, the likes of
which she has not felt in over ten months. But
she also feels a tinge of guilt. Would Joe ap-
prove? Would she be disrespecting his memory
if she were to date another man? Would it lead
to sex? Would that be all right? And now we
come to the number one rule for a psychic
reader: tell ’em what they want to hear. Mary
has come to you, a psychic, for permission. She
wants your validation, approval, and encour-
agement to go on a date with George. She
doesn’t realize that is why she came to you.
But you know that is true. Try this: “It is clear
that you and Joe truly loved each other. Let us
assume, just for a moment, that you had died
and that Joe remained alive. You are looking
down from Heaven, and you see how lonely he
is. He is still being faithful to you.” The mere
mention of God or Heaven lends a supernatu-
ral aura to your reading. It makes your words
seem to be larger than life, even holy. You
continue: “Surely Joe would not go out on a
date one week after you passed away. But now
you look down and see that, almost a year after
you have passed on [avoid the words died and
death], Joe has met a woman who is really
nice. He could actually find some happiness
with her.” You pause, then add: “While you

were alive, Joe was true and faithful to you.



What would you want him to do now, in the
example | just gave you?” As soon as you
started your hypothetical example, tears came
to Mary’s eyes. Now the tears are streaming
down her cheeks. You pass a box of tissues
across the table. She wipes her eyes, blows her
nose, and replies, “I would want him to ask
this new woman out on a date.”

You immediately state, “And that is exactly
what Joe wants for you and George!” Mary’s
tears become a waterfall. But this time, they
are tears of relief. You have confidently stated
as fact what Mary came to hear! Sure that you
have read the situation correctly, you con-
tinue, “Mary, as soon as you get home, call
George and accept his invitation.” Yes, Mary
consulted a psychic in order to ask for and re-
ceive permission to go out to dinner with
George.

Before you get all choked up and start to ar-
gue that you did a real service for Mary and
that you gave her correct advice—and what
was so wrong with the psychic in this case?—
allow me to show you what is wrong with this
picture by describing another example.

Your next client is Charles. He is moderately
happy in his marriage. Soon, he will be going
to a business conference, accompanied by an
attractive female coworker named Darlin. She
is also married. Charles tells you that he and
Darlin have excellent rapport and easily laugh
with each other at work. They enjoy each
other’s company when they go out to lunch to-
gether—usually two or three times a week. This
is the first time that they will be alone to-
gether. Coincidentally, they have adjoining
rooms. Who arranged that coincidence? you
wonder to yourself. Your client assures you
that if he were to sleep with Darlin on the trip,
neither his wife nor her husband would ever
find out. He tells you that he believes that the
variety and change of pace would actually
strengthen his marriage. Every time he says
the name Darlin, he smiles. Remember the

rule: tell ’em what they want to hear.
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Why did Charles come to you? Do you want
to keep him as a client? Remember the char-
acter traits you possess: you are unethical, vir-
tually without conscience or morals. You are
certain that Charles came to you for permis-
sion. What do you tell him?

We now come to realize that the fact that
you gave Mary good, wholesome, correct ad-
vice was merely a coincidence! The rule is not
that you should give correct advice. Rather,
the rule is to tell 'em what they want to hear.
And that, dear friends, is the difference be-
tween a good friend, a good psychologist, or a
good adviser of any kind and an unethical
charlatan.

And now for the crucial question: why can’t
a psychic just give what he or she believes to
be the correct advice all the time? A further
example will demonstrate the problem inher-
ent in that scenario.

Now you are a palm reader. A young man
comes to you. Although he appears to be
happy and healthy, the heart line in his hand
is unusually short, indicating that he will die
young. What do you tell him? If you tell him
that he will die prematurely, this will doubtless
be the last time you will see him; he will find a
more understanding palm reader. If you tell
him that he will have a long, healthy life, you
are going against what his palm tells you. Oh!
What'’s that? You don’t believe that the palm
really tells such things. Then you are a liar and
a fraud. But then, so is the self-proclaimed
psychic who says but does not believe that the
advice he or she offers comes from vibrations
(vibes). Welcome to the mystical world of suc-
cessful readers!

You must be prepared to draw out the per-
son who comes to you for psychic advice. A
simple statement such as “I see a disagreement
with a woman or girl in your life” will cause
your male client to search for and find a fit. It
might involve his wife, mother, sister, daugh-
ter, coworker, bank teller, or even a disagree-
able clerk at a store. Your statement was broad
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enough that he will probably find someone
who fits the statement. What topics might you
introduce? The following mnemonic will serve
as a memory jogger. Think of a hemmed skirt
with a slit down the side. sLiT HEMMED:

Sex
Love (relationships)

Interests (sports, hobbies, politics, religion)

Travel

Health (careful—don’t make medical
diagnoses or give medical advice)

Exercise

Money

Move (I see a move in your future)

Employment (job, change of jobs,
promotion, your boss doesn’t appreciate
you)

Diet

Study your client. If the person is slightly
overweight, try: “I see that you started a won-
derful exercise program. But you didn’t follow

through, as you know you should have.” That
statement applies to almost everyone, of
course, but your client will give you credit for
having picked that up from him or her.

Does this technique work? Many claim that
it does. The words of clinical psychologist
Terry Sandbek are appropriate:

We have a discipline that can test the validity
of claims. That discipline is called science.
Through science we can devise tests and stan-
dards. Physicians must pass medical boards;
psychologists must pass written and oral exam-
inations; hospitals are regulated by strict stan-
dards of the Joint Commission on Hospital
Accreditation; drug companies can offer chem-
icals to the public that have passed rigid scien-
tific scrutiny. It would not be difficult to devise
scientific procedures and standards to test the
validity of the claims of self-proclaimed psy-
chics, astrologers, and the like. If the person
cannot pass the test, or refuses to be tested, the
business falls into the category of profiteering
from the suffering of others.



Grop Circles

JORGE

he term crop circle refers to a geomet-
I ric or otherwise orderly design that
has been formed when wheat or other
crops have been crushed by swirling or
stumping motions. Such designs tend to ap-
pear overnight, and therefore, how they are
formed is a matter of controversy. Crop circles
have occurred in Canada, the United States,
Japan, India, Australia, Denmark, Holland,
Siberia, the Czech Republic, Finland, En-
gland, and other parts of the world. Crop cir-
cles have been reported since the 1960s, but
their numbers rose dramatically in the 1980s
and the 1990s. However, they seem to prevail
in the Wiltshire district in southern England.
Since the late 1970s, approximately 8,000
crop circles have been reported, the majority
of which are in England. People who attempt
to study these patterns (which are usually cir-
cular) have coined a name for themselves—
cereologists, from the name of Ceres, the Ro-
man goddess of vegetation. Various theories
(Oxlade 1999) have been advanced to explain
the formation of crop circles, ranging from
plasma vortex phenomena to unidentified fly-
ing objects (UFOs) to simple hoaxes.

The plasma vortex hypothesis proposes that
some sort of swirling air current, similar to a
tornado, leaves an imprint on these crops as
the rotation of the vortex bends the stems to
the ground. It is alleged that a spinning mass
of air, which has accumulated a significant
fraction of electrically charged matter, slams
on the crop, creating a circle as it crushes the
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stems of the plants. This proposal is weak,
since it is hard to conceive that a swirling air
current will “drop” at the precise points nec-
essary to generate an orderly geometric de-
sign on the ground. (Only the very first crop
circles were simple circles. Over time, they
became very complicated, with a multitude of
geometric patterns.) Moreover, many other
patterns, such as the crop “star,” could not be
originated by this process (see figure below).
A second theory assumes that crop circles
are created by UFOs. Proponents of this the-
ory note that crop circles occasionally seem to
appear in conjunction with a UFO sighting.
Some of the early, simple (single) crop circles
certainly do suggest that the crop stems could
have been flattened by a flying saucer landing
on the field. The “rotating” pattern of the
crop circle could be explained by the spin-
ning of the saucer. As the circles have become

A crop “star.” (Copyright Steve Alexander, 1999)
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Videotape image of a complex crop circle and pi. (Copyright Peter Sgrensen, 1999)

more complex in shape, though, proponents of
the UFO theory have had to modify their
ideas, suggesting that the marks left are due to
a strange effect of the craft’s drive force on the
plants. Others even argue that the shapes are
messages purposefully left by the saucer’s
crew. The photograph shown above is intrigu-
ing in its complexity, and a clue of its origin is
seen on the bottom right of the photograph,
where the Greek letter TT(pi) is “imprinted” on
the ground (Sgrensen 1999).

Many of these crop circles are complex
mathematical descriptions. Because the term
crop circle seems rather inappropriate for the
majority of the latest discoveries, anything that
is more than a single circle has been generi-
cally named a crop circle formation. This term
and other terms such as pictogram (a picture
or symbol that represents a word or phrase)

and agriglyph (a complex shape or form of

flattened crops) are used to try to convey tan-
gible descriptors of the physical appearance of
the phenomena that can be found in so many
forms.

Some people suggest that crop circles and
crop circle formations are an indication of su-
pernatural forces and that the areas where
they are located show particularly high levels
of electromagnetic fields (see Crop Circle Cen-
tral Web site). However, a number of people
have claimed to be the creators of such designs
(see CircleMakers Web site). Indeed, some cre-
ators of these designs have even been prose-
cuted in recent years (see Wiltshire Archive
Files Web site). And with the technological ad-
vances in computer imaging, pictures of crop
circles can even be “virtually” (digitally) faked
(see Eye Wire Web site).

Yet another claim (see The Crop Circular
Web site) is that in genuine formations, the
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A circle on ice. (Copyright Lyn Winer, 2001)

stems are not broken but are bent, normally
about an inch off the ground at the plants’ first
nodes. According to the source of this claim,
the only method capable of producing such an
effect would employ microwaves or ultra-
sound. No further discussion is offered as to
the validity of this claim and no experimental
proof is given, so one is forced to accept it on
faith alone. This source also proposes, with no
specific information about the claim, that
there is “an increase of infrared output within
and around a new formation, indicating that
both the heat content of the plants and the wa-
tershed have been affected” (The Crop Circu-
lar Web site). The source even goes so far as to
claim that there is evidence of four non—natu-
rally occurring, short-life (few hours) radioac-
tive isotopes, but these isotopes are not further
described in any way.

An unusual twist was reported (see Crop Cir-
cle Research Web site) about a circle on ice, as
shown above. The formation was reportedly
found in Churchville, Maryland, in February
2001. The ring was approximately 30 feet in

diameter, making it also somewhat larger than
the average size of most other ice rings re-
ported to date (which range from 15 to 20
feet). Such phenomena obviously require a
much different explanation than that of the
classical crop circles.

There is no way that anyone can definitively
differentiate between a hoaxed and a “gen-
uine” circle. However, several pieces of infor-
mation support the complete hoax theory. To
begin with, there is a lack of historical prece-
dent for crop circles. Curiously, the number
and complexity of the circles have grown in
proportion to the media coverage of the phe-
nomenon, which strongly suggests that the
originator is more interested in making circles
if they make the news. Further, the increased
complexity of the crop circles over time implies
a “thinking behind the machine.” An intrigu-
ing characteristic of the phenomenon is that all
of the circles are formed at night without
detection. In fact, no credible reports have
been filed of a circle being made in the pres-
ence of any witnesses. Why is it that this is a
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nocturnal phenomenon? Taking into consider-
ation these facts, it is more sensible to explain
the phenomenon as a work of hoaxers. Of
course, if solid evidence that the formation of
the circles occurs in some other manner, it
should be considered and analyzed to deter-
mine the real nature of this amusing phenom-

enon.
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Cryptozoology

BeEn 5. ROESCH

ryptozoology is the study of animals
those existence has not been proven.

Its practitioners, including amateurs
and professional zoologists, search for both
well-known monsters, such as the Loch Ness
monster and bigfoot, and smaller, lesser-
known animals. Cryptozoology ranges from
pseudoscientific to useful and interesting, de-
pending on how it is practiced.

What Is Cryptozoology?

The word cryptozoology was coined by Bel-
gian zoologist Bernard Heuvelmans in the
late 1950s and literally means the study of
hidden animals. The evidence for these “hid-
den animals,” or cryptids, is not sufficient to
allow all (or even most) zoologists to accept
their existence, but there is some evidence
(such as eyewitness accounts, legends, or foot-
prints) that suggests they do exist. Further-
more, Heuvelmans said that, to be a cryptid,
an animal must potentially be either a new
species or a new subspecies. Others have ex-
tended the meaning of cryptid to include sup-
posedly extinct animals that may still survive
and animals that possibly exist far outside
their known ranges. According to Heuvel-
mans, the task of cryptozoology is to derive a
thorough account of a cryptid’s appearance
and habits from whatever evidence exists for

it, allowing anyone to visit its habitat and ver-
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ify the animal’s existence. With proof that it
exists, the organism ceases to be a cryptid,
and the animal is moved from the world of
cryptozoology into zoological knowledge.
People have always been interested in re-
ports of unusual animals, and sometimes
these were studied as part of natural history
or zoology, notably by such scholars as A. C.
Oudemans, Willy Ley, Ingo Krumbiegel, and
Ivan T. Sanderson. Cryptozoology was not or-
ganized as a separate field until the 1950s,
when Heuvelmans coined the word and wrote
an important book on terrestrial cryptids, On
the Track of Unknown Animals; he later cov-
ered marine cryptids in In the Wake of the
Sea-Serpents. In 1982, a group of scientists
founded the International Society of Crypto-
zoology, with Heuvelmans as president and
Roy P. Mackal as vice-president; it publishes
the journal Cryptozoology. Other contempo-
rary cryptozoologists include Loren Coleman,
Michel Raynal, and Karl P. N. Shuker.
Although Heuvelmans and many of the in-
dividuals associated with the International So-
ciety of Cryptozoology are professional scien-
tists and view their work as science, many
other scientists think that the field is a pseu-
doscience. Papers on the topic are rarely pub-
lished in scientific journals, no formal educa-
tion on the subject is available, and no
scientists are employed to study cryptozool-
ogy. Consequently, much cryptozoological
work is done by amateurs. They vary from

those who accept every claim, regardless of its
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Cornish sea monster “Morgawr,” allegedly photographed during early February 1976 from Rosemullion

Head near Falmouth, Cornwall. (Fortean Picture Library)

improbability, to those who carefully and skep-
tically investigate cryptozoological assertions.

Cryptids

Cryptozoologists have described at least 250
cryptids from around the world, ranging from
the famous “monsters” that receive much at-
tention to lesser-known and sometimes more
zoologically feasible animals. Accounts of some
cryptids, both well-known and unfamiliar,
follow.

Lake Monsters

Lake-monster legends are widespread, and re-
ports of unusual creatures are relatively com-
mon not only from such places as Loch Ness,
Lake Champlain, and Lake Okanagan (the
purported homes of Nessie, Champ, and Ogo-

pogo, respectively) but also in many other lakes
and rivers worldwide. Lake monsters are often
described as serpentine animals with humps,
long necks, and horselike heads; some are said
to be similar to overturned boats. Among the
identifications that have been offered by cryp-
tozoologists are surviving plesiosaurs, surviving
basilosaurids (early long-bodied whales), long-
necked seals, giant eels, and giant amphibians.
Skeptics argue that sightings of lake monsters
are the result of misidentifications of known
animals (e.g., deer, waterbirds, eels, sturgeons,
and seals) and physical phenomena (e.g., odd
waves and optical effects). Some photographs
and films supposedly show lake monsters, but
though sometimes interesting, these are usually

inconclusive.

Sea Serpents

Tales of sea serpents have long been popular,

and common cryptozoological explanations for



the mystery include surviving plesiosaurs, giant
eels, and huge long-necked seals. In his 1968
book In the Wake of the Sea-Serpents, Heuvel-
mans collected nearly 600 sightings of uniden-
tified marine animals since the seventeenth
century. He proposed that there are nine types
of sea serpents, including living basilosaurids,
giant eels, and a long-necked seal. Some have
criticized his classification as too speculative,
but it is embraced with reservations by other
cryptozoologists. Skeptics suggest that sea ser-
pent reports are the result of misidentifications
of known animals, including whales, seals,
oarfish, and giant squid. Carcasses resembling
sea serpents have frequently washed up on
beaches around the world, but when they are
investigated, they invariably turn out to be the
decaying remains of sharks, whales, or other
known animals. Nevertheless, the oceans are
underexplored, and of all major cryptids, per-

haps the most plausible are sea serpents.

Bigfoot and Similar Creatures

Stories of hairy, apelike humanoids are found
across the globe. North America’s bigfoot is
the most famous, and others include yeti in the
Himalayas, almas in southern Russia, wildman
in China, orang-pendek in Malaysia, agogwe in
Zimbabwe, and didi in Guyana. Based on ap-
parent physical differences among these crea-
tures, some cryptozoologists have proposed
that several species of large, bipedal, nonhu-
man primates exist. Various fossil taxa have
been resurrected to explain these reports, in-
cluding Gigantopithecus (a giant ape that lived
several hundred thousand years ago), Aus-
tralopithecus, and Neanderthals (Homo nean-
derthalensis). Skeptics, by contrast, argue that
these cryptids are based on misidentifications
and exaggerated tales of known animals such
as bears and known primates. Tracks and hair
samples from supposed “ape-men” have been

collected, but they are inconclusive.
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Ape photographed by Francis de Loys in

Venezuela/Colombia area, 1929. (Fortean Picture
Library)

Living Dinosaurs

Living dinosaurs—or at least animals that re-
semble living dinosaurs—are another popular
quarry of cryptozoologists and are reported
most commonly from tropical areas, particu-
larly in Africa. A famous example is mokele-
mbembe, which is purported to haunt swamps
and lakes in tropical West Africa. It is de-
scribed by local people as an amphibious vege-
tarian (whose favorite food is the fruit of the
malombo vine) about the size of a hippopota-
mus but with a long neck and tail. When
shown illustrations of various extinct and liv-
ing animals, locals reportedly usually pick out
sauropod dinosaurs as bearing the closest re-
semblance to mokele-mbembe. Numerous ex-
peditions have been mounted in search of this
cryptid, but little more than anecdotal evi-
dence has been obtained.
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Giant Octopus

In 1896, a large, decaying carcass washed
ashore near Saint Augustine, Florida, which a
local physician thought was the remains of a
giant octopus. When zoologist A. E. Verrill
heard of the find, he named the creature Octo-
pus giganteus. Upon examination of tissue sam-
ples from the animal, however, he decided it
was actually the remains of the head of a
sperm whale (Physeter macrocephalus). In
1971, a study of the microscopic structure of
preserved samples from the carcass concluded
that it probably was part of an octopus. A later
biochemical analysis supported this identifica-
tion, and proponents also cited reports and leg-
ends from the Caribbean of a similar animal
known as the lusca. In 1995, a new study of the
samples via both microscopic and biochemical
analyses concluded that they probably came
from a whale. Others argued that the matter
was inconclusive, pending further studies.

Cryptophidion

In 1994, zoologists Van Wallach and Gwilym S.
Jones published three photographs of a snake
that was collected in central Vietnam in 1968
by U.S. Naval Medical Research Unit No. 2.
Unfortunately, the specimen was later lost. It
appears to have been a small, burrowing
snake, probably belonging to the family Colu-
bridae (a large group comprising over 60 per-
cent of all known snakes, including such famil-
iar kinds as garter snakes and king snakes).
The characteristics of the snake in the photos
did not match those of any known species, and
Wallach and Jones named it the Vietnamese

sharp-nosed snake, Cryptophidion annamense.

Leguatia

In 1708, the French traveler Francois Leguat
published a description of a large, long-necked

bird he had seen on Mauritius (an island in the
southwestern Indian Ocean famous for its ex-
tinct birds, including the dodo) and included
an illustration of a bizarre rail-like bird. This
account was used by later scholars to support
the idea that a giant rail, which was named
Leguatia gigantea, had formerly lived there.
The bird Leguat saw was probably a flamingo
(Phoenicopterus ruber), however; later re-
search showed that he had copied the illustra-
tion from a print made by Dutch artist Adriaen
Collaert over 100 years earlier. Collaert’s bird
remains a mystery; similar birds are included
in the work of a seventeenth-century English
artist and a nineteenth-century Japanese artist.
It has been suggested that the animal inhab-
ited China (there is no reason to think it actu-
ally lived on Mauritius).

Cryptozoological tvidence

Few will dispute that most cryptozoological ev-
idence consists of eyewitness testimony and
folklore. Unfortunately, traditional accounts
can be inaccurate, and eyewitness testimony is
poor evidence. Humans are imperfect ob-
servers who can easily mistake known animals
or physical phenomena for supposed cryptids
or poorly recall the details of a sighting. This
reality is especially relevant to cryptozoology,
for sightings are often of short duration, occur
unpredictably in uncontrolled settings, and are
made by untrained observers. Also, the cre-
dence one puts in an eyewitness is arbitrary,
and the possibility of a hoax is always present.
These points indicate that cryptozoologists
must be careful in their interpretations of
cryptozoological evidence; unfortunately, as
will be discussed later, this is not always the
case.

Other than anecdotal evidence, there is oc-
casional physical evidence for some cryptids,
such as hair samples and tracks, but the analy-
sis of such data is usually inconclusive. Film



and photographs of alleged cryptids also exist,
but they are typically not clear enough to be
good evidence. Another problem with images
of cryptids is that they may be hoaxes. For ex-
ample, a photo of an unidentified primate
killed in Venezuela was used by French an-
thropologist George Montandon in 1929 to
coin the name Ameranthropoides loysi for a
new species of ape (the first from the New
World), but it has since been identified as a
spider monkey (Ateles belzebuth). Today, with
the availability of advanced photoimaging
computer programs and digital effects, the
ability to create convincing hoaxes is even eas-
ier. Images of cryptids will probably never be
able to prove their existence, perhaps except-

ing remarkably detailed video or photographs.

Successes and New Species

A major problem for cryptozoology is its gen-
eral lack of success. None of the cryptids dis-
cussed in Heuvelmans’s 1958 book, for exam-
ple, have yet been confirmed, and none of the
major mysteries—bigfoot, sea serpents, and
lake monsters—have been resolved. Many new
animals are discovered every year, however.
Most of these are small and unspectacular—
and not cryptozoological, since they usually
weren’t known from eyewitness testimony,
folklore, or physical traces. Nevertheless, large
or unusual animals are discovered fairly often.
These include the following:

Okapi

The okapi (Okapia johnstoni), a short-necked
relative of the giraffe, was named as a new
species in 1901. Several travelers had previ-
ously reported that a donkeylike animal was
known to people in central Africa, and a
French army officer had actually seen a live
okapi. Aware of some of these reports, Sir
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Harry Johnston decided to investigate, and he
was soon sent a skull and the complete skin of
an okapi.

Coelacanths

Although it had been believed that coela-
canths were long extinct (fossils are found un-
til the late Cretaceous, with only a few less cer-
tain records since), a live individual was
collected by fishermen off the coast of South
Africa in 1938. Named Latimeria chalumnae,
it is a blue, deepwater fish up to 6 feet long
primarily found around the Comoros. In 1998,
a second (although quite similar) species, now
named Latimeria menadoensis, was found off
Sulawesi in Indonesia. Both populations were
known to some local fishermen. On the basis
of reported captures and purported artistic
representations, cryptozoologists have argued
that coelacanths are found elsewhere in the

world, notably the Gulf of Mexico.

Megamouth Shark

The first specimen of megamouth shark
(Megachasma pelagios) was discovered entan-
gled in a U.S. Navy ship’s anchor off Hawaii in
1976. This deep-sea, planktivorous shark,
which can grow to over 16 feet in length, was a
completely unexpected find. Since the initial
discovery, seventeen more megamouths have
been found around the world.

Giant Gecko

Although Hoplodactylus delcourti is the largest
known gecko, at 2 feet in length, it was not
recognized until the 1980s, when the only
known specimen was found in a natural his-
tory museum in Marseille. Unfortunately, no
records indicated when or where it was ob-
tained, but it was probably collected in the
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1800s in New Zealand, where all its close rela-
tives are found. Additionally, the native Maori
described a similar lizard, the kawekaweau, to
early explorers. Although some suggest the gi-
ant gecko is still alive, searches for it have
been unsuccessful.

New Beaked Whales

The beaked whales, a group of deep-diving
toothed whales, are probably the least-known
large mammals, and two new species were de-
scribed recently. The pygmy beaked whale
(Mesoplodon peruvianus) was named in 1991
and is known from a few specimens (up to 13
feet long) stranded or captured off Peru, Mex-
ico, and New Zealand. Bahamonde’s beaked
whale (Mesoplodon bahamondi) was named in
1997 on the basis of a single skull, collected on
an island off Chile, from an animal estimated
to be 16 to 18 feet long. Another skull from
this species has been found in New Zealand.
An unidentified beaked whale seen many
times in the eastern tropical Pacific may be a
pygmy beaked whale. An additional new
species of beaked whales is known but has not
yet been described scientifically.

Saola and New Muntjacs

The saola or Vu Quang ox (Pseudoryx nghet-
inhensis) was discovered in Vietnam in 1992.
It is a member of the group that includes cat-
tle, buffaloes, and bison, although it is smaller
and has long, spindle-shaped horns. In the
same poorly explored region along the border
of Vietnam and Laos, two species of muntjac (a
kind of small deer with simple horns) have re-
cently been discovered: the giant muntjac
(Megamuntiacus vuquangensis) and the Tru-
ongson muntjac (Muntiacus truongsonensis).
The leaf muntjac (Muntiacus putaoensis), the

smallest known species of deer, was discovered

in 1997 in northern Myanmar. Another sup-
posed new mammal from Southeast Asia re-
mains controversial: at least some of the horns
attributed to a buffalo- or goatlike animal
named Pseudonovibos spiralis were actually
manufactured from the horns of domestic cat-
tle (Bos taurus), although others may be gen-
uine. Local people were aware of all of these
animals before their scientific discovery, and a
photograph of the horns of the giant muntjac
was published in a zoology journal in 1899.
Although few of these new animals were ac-
tually predicted by cryptozoologists, many of
them conceivably could have been—anecdotal
evidence or physical traces, often provided by
locals, suggested the existence of an animal
later confirmed by scientists. This shows that
eyewitness testimony and local folklore are not
completely worthless, and they can be espe-
cially useful if they are detailed and provided
by knowledgeable observers. Nevertheless, the
discovery of a new deer, for instance, clearly
does not imply that more sensational cryptids
such as bigfoot are equally likely to be found.
Similarly, unlike bigfoot and other spectacular
cryptids, actual new species were usually dis-
covered shortly after scientists heard rumors of
their existence and started searching for them.

Creationism and the Paranormal
in Crypfozoology

An unfortunate problem for cryptozoology is
the occasional presence of creationist and
paranormal claims in this field. Creationists
are attracted to cryptozoology because of ideas
regarding prehistoric survivors, which they
take as support for a young Earth and other
creationist myths. Paranormalists may get in-
volved with famous monsters, such as bigfoot,
which they sometimes declare are extraterres-
trials or have teleportation and extrasensory

perception (ESP) powers. These two groups of



individuals occasionally are tolerated and even
accepted by some cryptozoologists, particularly
popularizers, which only damages cryptozool-
ogy’s image among scientists. More serious
cryptozoologists, however, reject paranormal-
ists and creationists as the “lunatic fringe,”
noting that their own field was founded on zo-
ological principles, including evolution.

Is Cryptozoology a Science?

Because much of the evidence they have to
work with is undetailed and anecdotal, crypto-
zoologists may interpret data rather freely. The
cryptozoological literature is full of rampant
speculation on the identity of cryptids, with lit-
tle skepticism or critical examination being ap-
plied to the evidence. For example, at Loch
Ness, some researchers attribute any strange
water disturbance to the supposed monster,
without considering other explanations. Per-
haps the most common form of cryptozoologi-
cal speculation is the notion that various cryp-
tids are surviving forms of prehistoric animals.
Many different kinds of large extinct verte-
brates (and a few invertebrates) have been res-
urrected by cryptozoologists, including di-
nosaurs, plesiosaurs, pterosaurs, extinct
hominids, giant ground sloths, and mammoths.
As paleontologist Darren Naish has noted, the
fossil animals favored by cryptozoologists are
usually those widely known to the public,
rather than lesser-known animals that may fit
a certain cryptid’s description better. This ten-
dency indicates a misinformed, rather arbi-
trary method of selecting extinct animals to
identify cryptids. Moreover, well-established
scientific theories often counter cryptozoologi-
cal resurrections. For example, the fact that
the fossil record for plesiosaurs and dinosaurs
(except birds) ends sixty-five million years ago
indicates they are extinct, yet they are con-

stantly touted as possible survivors in Loch
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Ness and West Africa, respectively. Cryptozool-
ogists reply that the discovery of the coela-
canth, believed extinct for millions of years,
demonstrates that prehistoric animals can sur-
vive to the present without leaving a fossil
record. The coelacanth is a poor model for di-
nosaur or plesiosaur survival, however, since it
is much smaller and has more fragile bones
that fossilize less reliably and are harder to
identify. The evidence available is not suffi-
cient to support prehistoric resurrections and
other such speculations.

Pointing to this rampant speculation and ig-
norance of established scientific theories in
cryptozoology, as well as the field’s poor
record of success and its reliance on unsystem-
atic, anecdotal evidence, many scientists and
skeptics classify cryptozoology as a pseudo-
science. Some cryptozoologists respond that
anecdotal evidence is valid (or they concen-
trate on the available physical evidence), and
they sometimes appeal to the philosophical ar-
gument that there is no fixed scientific
method. Some also suggest cryptozoology of-
fers new paradigms that challenge accepted
scientific theories (despite the fact that the lat-
ter are actually based on more reliable evi-
dence) and argue that the discipline is a multi-
disciplinary approach that defies classification
as a typical science. Perhaps, others suggest,
cryptozoology is natural history, being focused
on rough and sometimes inconclusive descrip-
tive data. In the end, the argument of whether
cryptozoology is a science or not may come
down to one’s particular view of science.

It has been argued that many of the prob-
lems cryptozoology experiences are committed
most often by popularizers, who may concen-
trate on Nessie, bigfoot, and other monsters.
Cryptids large and small can usually be dis-
cussed rationally, however, without wild spec-
ulation that flagrantly disagrees with scientific
theories. When this method is used, it seems
that cryptozoology can be a useful and inter-

esting field of inquiry, even if not strictly a sci-
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ence or always conclusive in its answers. Some
cryptozoologists follow such an approach, and
the discipline’s problems may lie more with
others who ignore such guidelines and put too
much weight on weak evidence. If these indi-
viduals were to consider the quality of the evi-
dence more critically and be more reserved in
their judgments and hypotheses, cryptozoology
might become more appreciated by main-
stream science.

References:

Bille, Matthew A. 1995. Rumors of Existence: Newly
Discovered, Supposedly Extinct, and Unconfirmed
Inhabitants of the Animal Kingdom. Surrey,
British Columbia: Hancock House.

Coleman, Loren, and Jerome Clark. 1999. Crypto-
zoology A to Z: The Encyclopedia of Loch Mon-

sters, Sasquatch, Chupacabras, and Other Au-
thentic Mysteries of Nature. New York: Fireside.

Ellis, Richard. 1994. Monsters of the Sea. New York:
Alfred A. Knopf.

Heuvelmans, Bernard. 1958. On the Track of Un-
known Animals. New York: Hill and Wang.

——. 1968. In the Wake of the Sea-Serpents. New
York: Hill and Wang.

Mackal, Roy P. 1980. Searching for Hidden Ani-
mals. Garden City, NY: Doubleday.

Naish, Darren. 2001. “Sea Serpents, Seals and
Coelacanths: An Attempt at a Holistic Approach
to the Identity of Large Aquatic Mystery Crea-
tures.” In Fortean Studies, vol. 7, edited by lan
Simmons and Melanie Quin, 75-94. London:
John Brown Publishing.

Shuker, Karl P. N. 1995. In Search of Prehistoric
Survivors: Do Giant “Extinct” Creatures Still Ex-
ist? London: Blandford.



Bults

STEVE
PERRY

ver since the Bronze Age, charismatic
Eleaders that have sought, for their own

selfish desires, to control people drawn
to them. Psychological and physical coercion
have been used by those who would compel
the will of others—but always in the guise of
beneficence. Masking the actual beliefs and
goals of the group is common to almost all
cults. This is an insidious and deliberate use
of deception. The details of the cult’s belief
system are revealed to recruits only in stages,
which is a move calculated to draw them in,
step by step, without scaring them off early
on. In contrast, mainstream belief systems are
up front with their principles and make no at-
tempt to conceal them.

Cult leaders commonly seek to eradicate
their members’ ability to think critically and
make life decisions. They retrain their victims
to think in their own highly defined and con-
stricting manner, so that they become pawns
subject to the will of the leader. This process
is not accomplished through argument or
force, as is often thought, but rather with sub-
tle persuasion, flattery, guilt, and always
deception.

Due to the large variety of cultic organiza-
tions, there is no simple method to determine
whether a particular group can be defined as
a cult. One must evaluate both the group’s be-
lief structure and its behavior in order to de-
termine if it adheres to the hallmarks of a
cult. Robert Lifton defined five tried-and-true

methods destructive groups use to ensnare
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their flocks and keep them corralled (Lifton
1961):

1. Totalism—Totalism is an us-against-them
philosophy used to achieve complete
separation from the past, which is
portrayed as filled with evil forces or
unenlightened individuals.

2. Environmental control—Everything that
perspective recruits see, eat, and do in
their waking hours is carefully
manipulated.

3. Loading the language—The jargon of the
cult features quick and easy phrases and
statements that only have meaning to
the cultists. Such jargon encourages
isolationism and psychological cloning.

4. Demand for purity—All actions are
judged by the cult’s definition of purity,
which is crafted by the leaders to suit
their needs. Such definitions are applied
in an absolute, black-and-white manner.
Anything is acceptable in the pursuit of
this purity.

5. Mystical leadership—The cult leader
endows him- or herself with a mystical
mantle, often supposedly as an agent of
divine powers on Earth. Confession to
and denunciation by the leader are
ingrained. The victim acquires a
pawnlike attitude, wherein devotion and
obedience to the leader supersede
standards of morality or self-

preservation.
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The more obvious and pervasive these
philosophies are in a group, the more group
members will adhere to ideological totalism
and the more these devices will be used to cor-
rupt an individual’s will, making the group
more of a cult.

How Cults Recruit

Historically, cults have thrived during times of
societal instability. When people are at a loss to
make sense of the rapid changes around them
and are forced to rethink much of what they
once held as true, they are ripe for cult mem-
bership.

For example, after the fall of Rome or dur-
ing the French and Industrial Revolutions,
cults sprang up in theretofore unprecedented
numbers. The siren song of the recruiters
promising to wash away the fear and uncer-
tainty of the time was simply too alluring for
many to deny, and cults flourished. The black-
and-white philosophies of cults are much eas-
ier to digest than the complex and dynamically
changing realities of society.

It has been argued that cults are not destruc-
tive because people who join them are “seek-
ers,” that is, individuals who seek answers to
grand questions. Yet this statement cannot be
true because cult recruiters reach out with ma-
lign intent and trap their victims with decep-
tion. The true nature of the cult is never dis-
cussed at the outset. One cannot join a group
to aid its members in their search if one does
not know what the group itself is actually
about. Cults recruit people from all socioeco-
nomic strata and all age groups. In fact, they
actively seek out older people who have accu-
mulated estates that can be willed to the group.

Two main aspects are predominant in mak-
ing individuals vulnerable to cult recruitment.
The first is that they feel unconnected to those

around them. This feeling is likely to occur at

certain times in life, such as between complet-
ing college and taking a job, when traveling for
an extended period, on arriving at a new loca-
tion, or soon after being rejected, fired, or di-
vorced. Anytime that people do not have com-
pelling connections in their lives, they are
extremely vulnerable to the seeming familial-
ness of cultic recruitment. The second aspect is
depression. A person suffering from a depres-
sion that is not completely debilitating is very
malleable and is easily soothed by the honey
coating of cultic deception. Cults seem to offer
nearly instant and often simplistic and focused
solutions to the myriad problems daunting
vulnerable individuals.

Recruiters for cultic groups are trained to
spot susceptible people, and they know well
the signs of vulnerability. They will often strike
up a conversation with a potential recruit and
perform a purposeful “cold reading” of the
victim. They are trained to assess the individ-
ual’s needs very rapidly and will then speak di-
rectly to these needs. To a person suffering
from anxiety and want of affiliation and affec-
tion, these soothing words from a stranger,
whose only apparent motivation is to help, are
very persuasive. In addition, the recruiter
carefully scripts the physicality of the first con-
tact with a recruit. He or she knows what pos-
ture to hold and at what distance to sit from a
mark so as to not be too threatening, while still
maintaining control of the conversation. Keep-
ing direct eye contact is always emphasized, as
this relays a sense of both empathy and sincer-
ity. These are highly intelligent practices, and
they speak directly to the insidious nature of
destructive cults.

After the initial contact, the first crucial step
in absorbing the victim is to proffer an invita-
tion. This invitation is anything that the re-
cruiter believes the victim will acquiesce to af-
ter the first assessment. This step is essential,
for it is at this time that the victim will be mov-
ing out of his or her familiar world and enter-
ing into the nebulous world of the cult. What



the victim who accepts the invitation will usu-
ally find on attending the first gathering is the
cult’s “front group.” A front group is a cadre of
select individuals from within the cult who act
to mask the cult’s real agenda. Often, cults will
have several different front groups that can ap-
peal to a wide variety of interests and needs. At
this initial meeting, the victim is swarmed by
the front group, and affection and attention
are lavished. The primary purpose of this step
is to get the recruit to agree to a longer-term
commitment at the cult’s facility.

Persuading the victim to accept an invita-
tion into the cult’s facility is the second crucial
step, for once he or she is there, the actual
separation from the outside world is effectu-
ated. Then, the process of thought reform be-
gins in earnest. The recruits are surrounded by
veteran members of the cult who sing its
praises ceaselessly, going on and on about the
inherent strength of whatever new belief sys-
tem is being advocated. The leader is praised
without end as his or her uniqueness is re-
vealed and claimed to be the savior of human-
ity via whatever method he or she has cho-
sen—revealed knowledge, perfect social
paradigms, ancient or alien wisdom, and so
forth. The fact that there is little or no objec-
tive evidence to support these claims is glossed
over with the group’s jargon. Again, the re-
cruits feel that they are somehow not as
“good” as the other members because they do
not understand the specific language and non-
sense words of the cult. Only through a parrot-
ing of this jargon do they get approval.

Veteran cult members immediately begin to
direct the recruits’ actions, keeping their time
carefully filled with meetings, exercise, read-
ing cult propaganda, chanting, and whatever
else the particular group has found that will
occupy the recruits’ time. This oppressive at-
mosphere does not allow for reflection and
negative feelings, and questions are sup-
pressed, as these are only the victims’ old and

unclean ways rising to surface. All connections
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with the past are severed. The recruits’ fami-
lies and friends are painted as unenlightened
individuals who need to be shunned until they
have seen the way. Victims are made to feel
that they, too, were bad in their old lives, and
this guilt is reinforced by the denunciation of
the past. The guilt is embedded after the initial
waves of love that the group showered on the
recruits, and it is very confusing and causes
much anxiety. Recruits are never allowed to
speak with other recruits who might share
their initial doubts and hesitations. They are
made to believe that if they have doubts, they
are the only ones with such qualms and should
be ashamed of them. Their critical faculties
are derided at every turn.

In addition to psychological conditioning, a
careful program of physiological control is in-
stituted. Recruits are often kept so busy by the
cult that they become sleep-deprived. Prospec-
tive members can also be made to hyperventi-
late by loud repetitive chanting, an activity
that reduces the level of carbon dioxide in the
blood, causing it to become too alkaline and
leading to respiratory alkalosis. This, in turn,
makes the victims light-headed and woozy,
further diminishing their critical processes.
Special and restrictive diets are enforced to
make the recruits weak and uncomfortable.
Drugs and even sugar can be used to induce
an artificial high so the cult’s activities and
propaganda will temporarily excite the re-
cruits. Purging and colonics may also be used,
as well as dehydration, all to make the subjects
more confused, disoriented, and dependent.

The recruits’ appearance is often altered to
suit the cult’s standards. This can involve any-
thing from wearing a special uniform to cut-
ting hair a certain way to constantly wearing
cult paraphernalia. Changing a person’s long-
held appearance can have a profound effect on
his or her sense of continuity, and it reinforces
the notion that an entirely new life has begun.
Sometimes, the recruits are even required to
take on new names.
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A pattern of “antagonism, apathy, and ac-
ceptance” is classic in brainwashing. The an-
tagonism is any resistance that the victims
might have to the indoctrination process when
first inducted. This is quickly quelled via the
previously described methodologies, and the
recruits move into the apathy stage. In this
state, it is simply easier to just go along, drop
any excoriated resistance, and fall into the re-
assuring conformity of the encompassing
group—which, of course, leads directly to ac-
ceptance and the final attenuation of individu-

ality and self-preservation.

Exiting a Cult

It is much more difficult to exit a cult than to
enter one. On the way in, all is sweetness and
light, the courting process has just begun, and
recruits still feel that the cult is enhancing
their personalities. It is only during the exiting
process that they learn that their personalities
have, in fact, been stolen. The damaging meth-
ods a cult uses to beguile its victims leave men-
tal wounds in former members that often take
years to heal. The reduction of one’s will to re-
sist and the degradation of one’s critical facul-
ties make the transition back to freedom very
difficult. Several key characteristics typify al-
most all ex—cult members. The most predomi-
nant is fear. Many cults use fear to maintain
loyalty to the group; everything from denunci-
ation to claims of damnation to physical force
is used to both retain and return members. Ex-
members are often encouraged, if not forced,
to change locations, telephone numbers, and
even their names to escape the harassment of
their former groups. Of course, this fear is al-
ways much more acute when a family member,
particularly a child, is left in the group. The
group can threaten the child with sanctions
unless the member returns; at the very least, it

will almost always sever all contact between
the child and the “traitor.”

Another aftereffect that ex—cult members
must deal with is “flashback.” Not unlike shell
shock (wherein combat veterans react with in-
appropriate emotion and fear to any loud
noise), ex—cult members will sometimes find
themselves wandering back to the trancelike
state they were ensconced in during their days
in the group. These times of “floating” are
triggered by stress or deep depressions or even
when the cult’s jargon is heard in completely
unrelated contexts. These flashbacks decrease
in frequency over time, but they can last for
months (Singer 1995).

The attack on one’s mentality when in a cult
leaves the victim’s cognitive skills dulled. It
takes time to retrain the mind to evaluate and
perceive in real time. The outside world is a
busy and complex place. The empty simplicity
of the cultic core is gone, and the sensory in-
put can sometimes be daunting to one who has
languished in zombielike obedience for an ex-
tended period of time. For this reason, the ex-
member should attempt tasks in an ascending
level of difficulty and complexity, as one would
do when training to do these things for the
first time.

Many ex-members report that they are con-
sumed with guilt, a guilt that may take many
forms. Within the cult, members are often
forced to perform illegal activities, learning to
con, trick, and steal from others. They compel
donations in a variety of dishonest and coer-
cive ways. And they suppress personal morality
to the will of the cult. Such actions leave them
deeply ashamed once they separate from the
group. They are uncertain how they can face
up to these actions and how they can repay
those they themselves victimized. Further, ex-
members may feel very troubled about close
friends and family members who were left be-
hind in the cult. This makes the dismissal of
the cult extraordinarily difficult. When their



feelings for those still within the cult call to
them most strongly, they may even begin to
doubt their wisdom in leaving the cult. This
miasma of doubt and confusion can be debili-
tating and slow recovery to a crawl. Finally, ex-
members must come to face those in the out-
side world with whom they suddenly severed
ties when they were absorbed by the cult.
When confronted with the compassion and
concern that their loved ones have maintained
for them, even as they were chanting about
their loved one’s evils at the leader’s behest,
the guilt can be overwhelming.

This shame leads directly to another prob-
lem faced by ex—cult members—the continual
bombardment of questions from others and
the sense that they have an obligation to ex-
plain what happened to them. It is exception-
ally difficult to talk to those never victimized
by a recruiter and thence a cult about the sub-
tleties of manipulation and coercion that en-
snared them. To describe the charisma of the
leader in full plume and the atmosphere of eu-
phoria that the masterful manipulation of the
cult could cause is all but impossible. As a re-
sult, ex—cult members sense that no one on the
outside understands what they went through,
and they feel pitied. Further, family and
friends often put the emerged individual un-
der a microscope, watching for any signs of
weakness that may be indications that he or
she may again become the mark of the old (or
even a new) group. This situation often leads
to encounters in which both the watchers and
the watched grow concerned but fail to com-
municate that concern effectively. Tensions
can quickly rise under such circumstances,
and the ex-member’s sense of self-worth can
be eroded by the perception that loved ones
do not believe he or she can manage things
properly.

The entire sense of self that was so artifi-
cially inflated at times within the cult must be
reassessed in a realistic state. No longer can

CULTS

the victims consider themselves the “chosen.”
They are suddenly just like everyone else—still
searching, still hoping, and still struggling.
These ex-members are left feeling that per-
haps they are not only no longer chosen but
also valueless. They have a very difficult time
learning to trust again. Fear of being victim-
ized anew can make them cynical and distant

(Lifton 1961).

Helping Victims Cope

The primary way to help ex—cult members
reemerge as healthy persons is through under-
standing—understanding their plight and help-
ing them to understand what happened to
them. It must be explained to them with firm
compassion that they were the victims of time-
tested, cohesive, and insidious methods of ma-
nipulation that have trapped countless thou-
sands through the ages. This will allow them to
talk openly about their fears, both past and
current. Once the victims begin to see that
they were, in fact, victimized, the process of
rebuilding and reawakening their atrophied
critical faculties can begin in earnest. They
must be made to see how and why they were
ensnared and be given the tools to avoid such
an outcome in the future.

Ex-members must be reoriented to reality.
This process can be accomplished by simple
tasks that help them to rebuild a fulfilling con-
nection with the outside world. Anything that
might bewilder or entrance them must be
meticulously avoided. No drugs or alcohol
should be consumed during this tenuous time.
Anything that might cause a state of sensory
overload should be avoided (loud music,
crowds, a large urban environment, and the
like). The maintenance of routines in the early
recovery stages is a good idea. Making check-
lists of activities and following a schedule are
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important, as is planning out purchases and
projects well beforehand. The reorientation to
reality can be accomplished by keeping ap-
prised of current events via newspapers, televi-
sion news and talk shows, and talk radio (Ryan
1999).

For information on specific cults as well as
anticult and support groups, contact the Leo J.
Ryan Society at http://www.cultinfo.com.
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Diefary Supplements

RI1CKI

estled among the vitamins and miner-
‘ \‘ als on supermarket shelves are many
apparently natural remedies sold as
“dietary supplements.” The labels state that
these products are not intended to treat any-
thing but are designed to promote health. For
example, kava, lemon balm, German chamo-
mile, lavender, passionflower, and valerian
root all purportedly provide restful sleep.
Elsewhere in the supermarket, cough drops
containing echinacea promise to boost immu-
nity, juice drinks offer ginkgo to rev up mem-
ory, and St. John’s wort is said to elevate
mood. But it would take hundreds of cough
drops to shorten the course of a respiratory in-
fection, and forty-five drinks to administer
enough ginkgo or St. John’s wort to exert an
effect. The Internet offers dietary supplements,
too. One proprietary blend “supports the
healthy functioning of the heart muscle.” It
includes pig intestine, sheep spleen, assorted
bovine parts, several grains, pea juice, soy, and
mushrooms—everything but eye of newt.
Dietary supplements are a multibillion-dol-
lar industry in the United States, where a third
of the population has tried them (Blendon et
al. 2001). St. John’s wort alone racked up
$195 million in sales in 2000. Consumers key
in on the “organic,” “herbal,” “natural,” and
even the nonsensical “chemical-free” claims
on product labels, often believing that a chem-
ical synthesized in a laboratory is somehow
different from the same chemical occurring in

a living organism. This isn’t the case. Salicylic
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acid is salicylic acid, whether it comes from a
bottle of aspirin tablets or willow bark. The
popularity of these products is also due to the
ease of obtaining them, thanks to loose gov-
ernment regulations that are, in part, a re-

sponse to consumer demand.

Drugs versus Dietary Supplements

People have used medicines derived from or-
ganisms for millennia. Many prescription
drugs are modeled after such “natural prod-
ucts.” Two commonly used cancer drugs, for
example, are alkaloids that come from the
rosy periwinkle, Vinca rosea.

Drugs differ from dietary supplements in
purity and method of preparation. The devel-
opment of a drug often takes many years. The
probability that a chemical derived from an
organism will make its way to drugstore
shelves as a prescription or over-the-counter
medication is 1 in 10,000.

To develop a drug, researchers identify and
isolate active ingredients from organisms,
then either use these compounds or synthe-
size related ones that are more effective, less
toxic, or both. For example, researchers first
reported the ability of mayapple (Podophyl-
lum peltatum) extract to shrink tumors in
mice in 1942. In the 1950s, investigators
funded by the National Cancer Institute’s

Drug Research and Development program
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isolated and described the active ingredient
podophyllotoxin. But in clinical trials, the
compound proved to be toxic, so human test-
ing was stopped. Then, in the 1960s, a phar-
maceutical company created a safer, semisyn-
thetic version of podophyllotoxin, which the
Food and Drug Administration (FDA) ap-
proved in 1983 to treat four types of cancer.

In contrast to the strict requirements of pu-
rity applied in drug development, herbal
remedies and other dietary supplements can
include many parts of the source organism.
Consequently, along with the desired sub-
stance, a consumer may ingest microorgan—
isms, fungal spores, heavy metals, toxins, her-
bicides, and pesticides. Labels don’t always tell
the full story. ConsumerLab.com, for instance,
detected 30 milligrams of manganese per dose
in a glucosamine and chondroitin preparation,
a “joint health” product. But the Institute of
Medicine recommends a maximal daily intake
of 11 milligrams of manganese, and a normal
diet supplies 2 milligrams daily! Manganese
overdose causes symptoms similar to those of
Parkinson’s disease.

The Dietary Supplements
Health and €ducation fict (DSHER)

By definition, dietary supplements are neither
food nor drug, thanks to the FDA’s Dietary
Supplements Health and Education Act
(DSHEA) of 1994, which amended the Federal
Food, Drug and Cosmetic Act. This earlier reg-
ulation classified substances as being either
food additives, which require premarket ap-
proval based on a demonstration of safety, or
“generally recognized as safe” (GRAS). Before
1994, added botanicals or other biological ma-
terials were deemed an adulteration. The
Food, Drug and Cosmetic Act also stipulated
that the FDA must approve health claims after
evaluating substantial scientific evidence. This

[llustration of microscope and medical research.

(Shakirov/Artville)

happens rarely (it occurred, for example, with
calcium to prevent osteoporosis and folic acid
to prevent neural tube defects).

DSHEA expanded definitions of “dietary
supplement,” applying the label not only to es-
sential nutrients but also to “a product (other
than tobacco) that is intended to supplement
the diet that bears or contains one or more of
the following dietary ingredients: a vitamin, a
mineral, an herb or other botanical, an amino
acid, a dietary substance for use by man to
supplement the diet by increasing the total
daily intake, or a concentrate, metabolite, con-
stituent, extract, or combinations of these
ingredients.”

A dietary supplement need not be tested for
safety or efficacy. All that the FDA requires is
that labels include a disclaimer: “This state-
ment has not been evaluated by the FDA. This
product is not intended to diagnose, treat, cure
or prevent any disease.” Should a dietary sup-
plement label claim to treat anything, the con-



tent becomes a drug and must be evaluated for
safety and efficacy. Only after many consumers
file reports of adverse effects of a particular di-
etary supplement does the FDA issue a warn-
ing or withdraw the product, pending investi-
gation.

Because dietary supplements don’t have to
undergo much, if any, testing, how they work
is often shrouded in mystery or scientific-
sounding jargon. For example, makers of some
animal-based products seem to believe that if a
human organ needs help, the person need
only swallow an extract of said organ from an-
other type of animal. Marketers of one product
advertised on the Internet claim that “bovine
hypothalamus extract helps maintain the hy-
pothalamus in a good state of repair to support
healthy hypothalamic function” (http://www.
standardprocess.com/sp_catalog_product_
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Shark liver capsules. The outer packaging
advertises the dietary supplement as a “healthy
food for middle and high age people.” (Jeffrey L.
Rotman/CORBIS)
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detail.asp). It’s hardly that simple—the product
is first digested into its constituent nutrients,
not shuttled to where it’s needed intact. The
shark cartilage craze fell into this category of
like helping like. The idea that shark cartilage
prevents cancer arose from initial studies that
suggested that sharks do not get cancer. Since
sharks have cartilaginous skeletons, the think-
ing went, their cartilage may protect against
cancer. Further investigation revealed that
sharks actually do get cancer—perhaps sick
sharks simply die and sink and therefore aren’t
studied!

The like helps like approach is just one way
that marketers delude consumers who have
forgotten Biology 101. There’s simply no
rhyme or reason to take some products. Con-
sider the genetic material deoxyribonucleic
acid (DNA) and ribonucleic acid (RNA), which
enables the cell to use the genetic information
to synthesize protein. There are products
claiming to contain DNA and RNA that sell for
more than $20 a bottle and are just brewer’s
yeast. RNA, DNA, and their building blocks
are abundant in food and are synthesized con-
stantly in nearly all cells. Yet the bottle claims
that depletion of RNA in the body can result
from lack of exercise, pollution, and stress.
Pyruvic acid is another unnecessary dietary
supplement. It is an intermediate in the break-
down of glucose. Again, basic biology. Yet
some health-food stores actually lock the stuff

up as if it were precious.

Beware!

Consuming desiccated pig spleen, shark carti-
lage, or yeast can’t harm much more than a
person’s wallet. But some supplements can
threaten health if they are taken in too high
doses, if they are taken instead of conventional
therapeutic drugs, or if they interact with

drugs. Despite the FDA’s definition of dietary
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supplements, abundant scientific evidence in-
dicates that these products can indeed contain
chemicals that act as drugs in the human body.
Following are some frightening examples of

the dangers of certain dietary supplements.

fl Weight Lifter and Creafine

A previously healthy twenty-four-year-old
weight lifter awoke one morning with intense
pain in his thighs (Robinson 2000). In the hos-
pital, he passed blood and protein in his urine
and had difficulty breathing; he also had an
enlarged heart and lungs. Water was rushing
into his skeletal muscle cells, upsetting his
body’s water distribution in a way that swelled
and threatened his vital organs. His enlarged
muscles were not stronger but were actually
disintegrating, a condition called rhabdomyol-
ysis. The diagnosis: acute quadriceps compart-
ment syndrome and rhabdomyolysis. The
likely cause: creatine supplements.

Cells synthesize creatine from the amino
acids arginine, glycine, and methionine. Crea-
tine binds phosphate, which it can then trans-
fer to adenosine diphosphate (ADP) to form
adenosine triphosphate (ATP), the body’s pri-
mary energy molecule. Creatine is then metab-
olized to form creatinine, which built to sky-
high levels in the weight lifter’s blood and
urine. He had overdosed on creatine. The
product label advises that to increase muscle
mass and strength, one should take a loading
dose of 20 to 25 grams a day for 5 to 7 days,
then take 2 to 5 grams a day thereafter. No
study had ever monitored the effects for longer
than 10 weeks. The recommended daily al-
lowance for non-weight lifters is a mere 2
grams. But the weight lifter took 25 grams a
day for a year! After 22 days in the hospital
and months of physical therapy, he recovered.

The FDA and the National Collegiate Ath-
letic Conference are concerned at the lack of

long-term studies on the safety and efficacy of

creatine, as well as the fact that most studies
that have been conducted do not demonstrate
athletic enhancement. Indeed, many adverse-
event reports to the FDA document muscle
cramps, diarrhea, loss of appetite, seizures,
strains, and dehydration as side effects. In
1997, for instance, three college wrestlers died
from dehydration associated with creatine use.
Yet this product is still widely used. A recent
survey of high school athletes revealed that of
328 participants, 26 males and 1 female—8.2
percent—took creatine supplements (Smith
and Dahm 2000, 1257). Most reported that
they either did not know the recommended
dose or intentionally exceeded it. Among pro-
fessional football players, 25 percent to 75 per-
cent use creatine. Many of them claim that
creatine is a safe alternative to steroids for
bulking up. The U.S. market for creatine is
$200 million a year.

Celebrity Power—The Iscador Story

Another way that dietary supplements attain
credibility without scientific evidence is
through celebrity endorsement, even when it
is unintentional. Consider the case of Suzanne
Somers and her use of the mistletoe extract Is-
cador to treat breast cancer.

Many people regard the bubbly Somers, for-
mer star of Three’s Company and promoter of
the ThighMaster, as a health expert. When
claiming that she had liposuction to correct
damage from breast cancer surgery, she re-
vealed that she injects herself daily with
Iscador.

The use of mistletoe was originally part of a
movement called Anthroposophy that was
founded by Rudolf Steiner (1861-1925) (see
the “Anthroposophy and Anthroposophical
Medicine” entry in this section). A self-
described “spiritual scientist,” Steiner thought
cancer to be an imbalance of the forces that

control cell growth and division. He noted un-



usual properties of mistletoe that suggested it
would combat cancer. The plant’s spherical
shape, lack of roots, and parasitic growth on
other plants, he thought, suggested a defiance
of gravity, and the fact that it flowers in winter
and has berries all year long indicated the
plant ignored seasonal changes. With such
characteristics, Anthroposophists thought, per-
haps mistletoe extract could also correct what-
ever imbalances underlie cancer. Adding trace
amounts of certain metals to the extract can
supposedly target the treatment to certain
types of cancer, and activities such as dancing
or sculpting with modeling clay are said to add
therapeutic benefit. The goal is to strengthen a
patient’s “organic self-supportive systems,”
whatever they are (Office of Technology As-
sessment 1990).

The source of Iscador is the European
mistletoe Viscum album. Usually, the entire
plant is ground up and injected. Mistletoe con-
tains several compounds that are toxins in
high doses but do affect human cells growing
in culture when administered in small doses.
These chemicals stimulate the proliferation of
white blood cells (an immune response), yet
they dampen the division of other cell types—
hence, the idea that the plant can treat cancer
arose. The possible pharmacologically active
molecules in mistletoe are:

* Lectins, which are complex
carbohydrates bound to proteins. Lectins
bind certain cell types.

* Viscotoxins, which are proteins that kill
certain dividing cells.

* Alkaloids, which inhibit cell division.

The active ingredients of European mistle-
toe have not been adequately studied in the
United States. Investigations conducted in
other countries use either the whole plant in
extract form or consider evidence of immune
stimulation as a clinical end point, rather than

efficacy in treating cancer.

DIETARY SUPPLEMENTS
Drug Interactions

Herbal and other remedies that might not have
been dangerous in the past are potentially
threatening now because people today take
many more medications. The active ingredi-
ents in some dietary supplements, whether the
FDA calls them drugs or not, interact with
drugs. An unfolding disaster in this area in-
volves St. John’s wort, whose active ingredient,
hypericin, is widely regarded as an antidepres-
sant. But hypericin does more than possibly el-
evate mood—it also lowers the blood levels of
nearly half of all prescription drugs by interfer-
ing with the enzyme system in the liver that
metabolizes drugs. Affected drugs include
blood thinners, antibiotics, oral contraceptives,
antirejection drugs, heart medications, and
protease inhibitors used to treat HIV infection.

A patient who does not inform a physician
that he or she is taking St. John’s wort could
be in for trouble. This happened to a man who
had recovered well from a heart transplant
and then began to reject the organ (Ruschitzka
2000). Blood tests indicated low levels of the
antirejection drugs that he had been taking
daily. The patient had not told his physician
that he was taking St. John’s wort because he
did not think it was a drug. Once he stopped
taking it, the heart rejection ceased.

Studies to Evaluate Dietary Supplements
as Drugs

It is clear that the way to improve the safety of
dietary supplements is to conduct more re-
search, but this is easier said than done. Unfor-
tunately, few studies of dietary supplements
meet all of the criteria of a well-planned ex-
periment. The most meaningful type of study
has a large sample and control groups; it
should also be a double-blind protocol, mean-

ing that neither researchers nor participants
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know who is receiving the treatment or a
placebo, and it should be as unbiased as possi-
ble. Following are a few examples of the vari-
ety of scientific investigations conducted into
the efficacy of dietary supplements.

Ephedra

Ephedra (also known as ma huang), a compo-
nent of a product called herbal ecstasy, is a
stimulant that has been associated anecdotally
with hypertension, arrhythmia, tremors,
headache, seizures, heart attack, stroke, and
death. In one evaluation of 140 adverse-event
reports, researchers concluded that 43 (31
percent) of the cases could be definitely or
probably related to ephedra (Haller and
Benowitz 2000). The problem with evaluating
adverse-event reports is that they rely on vol-
unteers and will likely include some people
whose symptoms occurred coincidentally with
taking the dietary supplement but were not
necessarily caused by the product. Conversely,
some people who react to the dietary supple-
ment may not realize the link or contact the
FDA. The agency has not taken further action
against ephedra but is continuing to monitor

reports of adverse events.

Gingko Biloba

A study of the effect of Gingko biloba extract
on tinnitus (ringing in the ears and persistent
sound) had large enough numbers—978 indi-
viduals were studied—but each participant was
given either Gingko biloba or a placebo for
twelve weeks, then asked to evaluate symptoms
using a rating scale (Drew and Davies 2001).
Such a study cannot account for individual dif-
ferences in perception. A crossover design
might have been more meaningful, with each
participant experiencing one trial of Gingko
biloba and one of the placebo. (The study

found no difference between the groups.)

Glucosamine

Well-done studies, by contrast, can validate an-
ecdotal reports of the efficacy of a dietary sup-
plement. This was the case for glucosamine, a
component of cartilage and the synovial fluid
that bathes joints. Because glucosamine is
found in the joint space, the theory goes, sup-
plying it exogenously should help maintain
joint structure—a variation of like treats like
thesis. Debate centered on whether digestion
would dismantle glucosamine pills. Although
that question has yet to be answered, a clinical
trial provided compelling evidence that this
supplement actually performs as people say it
does (Reginster et al. 2001).

In the double-blind trial, 106 people with
osteoarthritis of the knee took glucosamine
and 106 took a placebo for three years. The
researchers assessed the outcome through pa-
tient reports of pain improvement and X rays
of the joint space taken at the start of the trial,
at one year, and at three years. Results were
remarkably clear. In the patients receiving a
placebo, the joint space progressively nar-
rowed, and their symptoms slightly worsened.
But those receiving glucosamine had no loss of
joint space, and their symptoms improved. The
researchers concluded that glucosamine might
not only relieve symptoms but also actually
modity the course of the disease.

St. Jon’s Wort

When studies contradict each other, re-
searchers scramble for explanations, and jour-
nalists wonder what to report. This is the case
for St. John’s wort. In September 2000, the
British Medical Journal published results of a
randomized, double-blind trial (Woelk 2000).
Of 324 people with mild to moderate depres-
sion, 157 received St. John’s wort and 167 re-
ceived imipramine, an older antidepressant.
Patients assessed their moods six weeks later,

and the treatments were deemed “therapeuti-



cally equivalent.” However, criticism of the
study came quickly. Critics charged that com-
parison with a newer selective serotonin-reup-
take inhibitor (SSRI) would have been more
useful. They also said that an inert placebo
should have been included to assess whether
symptoms resolved over time without treat-
ment. And finally, they pointed out, six weeks
is not nearly long enough to detect recovery.

A few montbhs later, the Journal of the Amer-
ican Medical Association published the results
of another clinical trial (Shelton et al. 2001).
In the study, 98 people with major depression
were assigned St. John’s wort for an eight-
week trial and 102 individuals received an in-
ert placebo. All participants were given a
placebo for one week prior to the eight-week
period. The investigators used standard scales
of depression to assess outcome. The passage
of time improved symptoms in all participants,
but the difference in efficacy between the two
treatments was not statistically significant.

Why did one study find that St. John’s wort
worked and the other find that it did not? Per-
haps this outcome can be traced to the fact
that the investigations involved different types
of patients. St. John’s wort appeared to be ef-
fective in individuals with mild to moderate
depression but not in people suffering from
major depression. Ongoing trials sponsored by
the National Institutes of Health are compar-
ing St. John’s wort with the SSRIs and with
the placebo in the treatment of different de-
grees of depression.

Integrating Dietary Supplements
Info Health Care

The idea that dietary supplements are not
drugs and do not contain drugs has spilled
over into the doctor-patient relationship. Ac-
cording to a Harvard School of Public Health
analysis, many people do not reveal their use
of dietary supplements to their physicians. The

DIETARY SUPPLEMENTS

primary reason is that people think doctors do
not know enough about these products or are
biased against them. However, more and more
physicians and medical history forms are ask-
ing patients about their use of alternative or
complementary medical therapies in general
and about dietary supplements in particular.
The reason is that the medical community
hopes to prevent the sort of tragedy that hap-
pened to a seven-year-old with HIV infection
being treated at Columbus Children’s Hospital
in Ohio. The child’s mother became convinced
that bovine colostrum—a cow’s first milk,
which is rich in antibodies—could treat the
condition better than the standard protease in-
hibitors. She started her son on the supple-
ment and discontinued the prescribed medica-
tions without telling the doctors. Several
months later, the boy’s infection was no longer
under control. Yet another patient trying the
same supplement shared the information with
health-care providers, who saw that he took
the protease inhibitors when his viral load in-
creased.

Whether the FDA considers dietary supple-
ments to be drugs or not, two facts are appar-
ent: these products can indeed act as drugs,
and many people are taking them. In the fu-
ture, patients and physicians will have to com-
municate more effectively, and the FDA will
have to catch up with medical science to en-
sure that people can take dietary supplements

safely.
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Dowsing

STEVE
PERRY

owsing is the alleged paranormal
D ability to garner a simple answer from

a person’s surroundings. This feat is
supposedly accomplished with the use of a fo-
cus and any question that can be answered
with either a yes or a no. Although water
witching (the locating of subterranean water)
is the most widely known application of dows-
ing, the technique has also been used to at-
tempt to find lost articles and people and even
as a guide to financial decisions.

Dowsing can be traced back to our most
primitive dwellings. On cave paintings near
Tassili, Algeria, there are depictions of
herders holding divining sticks pointed to-
ward the skies. Egyptian priest carvings show
similar rods, and there are statues from 2200
B.C. of the Chinese emperor Hwang-Yu hold-
ing such devices. Even the great philosopher
Confucius spoke of the practice.

However, it was not until 1556 that a book
was written that included a description of
dowsing that was taken seriously. The tome is
known as the De Re Metallica and was written
by Georgius Agricola, a German. This book
was not about water dowsing but about using
the dowsing technique to find precious met-
als. It was designed with miners in mind and
was widely distributed in its time.

The instrument a dowser uses is called a
dowsing rod, dowsing stick, doodlebug (when
used to locate oil), or divining rod. Almost any

item can be used for this purpose: a birch
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twig, a whalebone, and even a hanger. The fo-
cus is held loosely in the hands and perpendi-
cular to the ground while the dowser walks
about until it begins pointing downward.
Sometimes, two foci are used, one held in
each hand. The location point is then said to
be where the foci cross one another. In the
case of a dowser using a map to locate some-
thing (or the stock market listings to choose a
stock), a pendulum is often employed. It is
swung gently above the map until it stops over
the location where the sought object is said to
be.

Dowsers typically give one of three expla-
nations for the mechanism behind dowsing.
The first is “physical,” involving a force that
emanates from the object an individual is at-
tempting to locate. Supposedly, the dowser is
simply attuned to this force and thus detects
it. Different dowsers are said to be attuned to
different stimuli; one attuned to gold may not
be attuned to other metals. The second expla-
nation is “psychical,” involving the power of
the conscious self. This power is said to some-
how reach forth and connect with the item
being sought, thus revealing the object. This is
how map dowsers claim to work. A specialized
dowser can allegedly dowse a map in Califor-
nia and locate a missing person in New York.
The third explanation involves a combination
of the first two methodologies. That is, it pre-
supposes that there are emanations from all
objects and that the dowser detects them with
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his or her consciousness. Many dowsers be-
lieve that the subconscious knows the answers
to all questions and that one must cultivate an
intimate rapport with the nonconscious mind
to wrest these answers from within.

Despite widespread belief, careful investiga-
tion has demonstrated that the technique of
dowsing simply does not work. No researcher
has been able to prove under controlled condi-
tions that dowsing has any genuine divining
power. In the so-called Munich experiments,
the most extensive and celebrated investigation
of the technique was conducted by Professor
H.-D. Betz and his colleagues in Germany. Betz
concluded from his data that “a real core of
dowser-phenomena can be regarded as empiri-
cally proven” (1997, 55). However, a review of
his data (Enright 1999) revealed that Betz
came to this conclusion by counting only the
best “skilled” dowsers. In effect, he selected for
the positive data and rejected the negative data,
a clear violation of standard scientific protocol.
An analysis of all the data revealed no statistical
phenomenon—no effect of dowsing. The same
was true when the dowsers who performed the
best on initial testing were retested—no effect.
In short, despite the claims of some re-
searchers, the largest and best study of dowsing
to date demonstrated no dowsing ability.

Likewise with the proposed mechanisms of
dowsing, no studies done under proper condi-
tions have been able to demonstrate in a
meaningful manner either the physical or psy-
chical explanations advanced by dowsing’s
proponents. A more likely explanation for the
movement of a dowser’s focus is the ideomotor

effect, which entails involuntary and uncon-
scious motor behavior. In 1852, William Car-
penter gave a lecture, reprinted in the Pro-
ceedings of the Royal Institution, in which, for
the first time, ideomotor activity was identified
as a third category of unconscious, instinctive
behavior. (The other categories are excitomo-
tor [breathing and swallowing] and sensori-
motor [startle reactions] activity.) Ideomotor
movement is secondary to thought, and it be-
gins in the cerebrum. Any body movement
without volition can be attributed to the ideo-
moter effect. According to the ideomotor ex-
planation, it is the dowsers’ expectations that
cause the subconscious movement of the
dowsing rods. This is also the best explanation
for the movement of the planchette on a Ouija
board or the actions taken by those engaged
with “facilitated communication” (see entry in

section 2).
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tarthquake Prediction

ROBINSON

RUSSELL

he ability to accurately forecast the
time, place, and size of large earth-
quakes would clearly be useful. Civil
defense authorities could be alerted for a
rapid response, critical facilities could be se-
cured, and perhaps lives could be saved by
evacuating unsafe structures. Consequently,
much work, both scientific and pseudoscien-
tific, has been dedicated to earthquake pre-
diction. Many types of observations have been
suggested as possible forecasting tools, along
with a few examples from the past that look
convincing at first sight. Further rigorous test-
ing is rarely undertaken, however, and no sci-
entifically accepted forecasting method has
yet been identified. Most proposals slowly
fade from attention when experience shows
they are invalid or unreliable. But some peo-
ple remain convinced they can forecast earth-
quakes by pseudoscientific means. Because
the statistics of earthquake occurrence are not
understood, such individuals take inevitable
random coincidences as proof that their pro-
posed methods are valid. Also, failures and
false alarms are often forgotten. Reasonable
physical mechanisms explaining why the pro-
posed methods work are usually lacking. This
is not to say that reliable and useful earth-
quake forecasting will never be achieved,
whether by scientific or pseudoscientific
means, but much work remains to be done.
It is useful to be aware of some basic statis-

tics of earthquakes when faced with a pro-
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posed method of forecasting that, on the face
of it, seems scientifically implausible but has
been “successful” in some circumstances. On
average, there are seventeen earthquakes of
magnitude 4 or more somewhere in the world
every day of the year. In populated regions,
most such events are felt. The numbers de-
crease if only bigger events are considered.
So, for example, a forecast that doesn’t specify
a particular location or magnitude is almost
certain to be correct but useless. If a large-
magnitude event is forecast but no position is
given, the chance of a coincidence is lessened
but is still reasonably large. Most people
would consider a magnitude 6 or more earth-
quake to be large. Such an event will occur
somewhere on Earth 120 times a year on av-
erage. If the forecast is considered correct
when the actual date is within a week of the
forecast date, then the probability of a ran-
dom coincidence is about one in two, the
same as flipping a coin.

Another point to remember is that large
earthquakes don’t occur randomly over
Earth’s surface but mainly in well-defined
zones as mapped out by previous events and
geologic investigations. For example, large
earthquakes are rare in the eastern United
States but much more common along the San
Andreas and associated faults in California
(earthquakes are caused by rapid slip along a
fault). This observation is, in fact, the basis of

long-term statistical forecasts of earthquake
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hazard; seismologists know more or less where
large earthquakes will happen in the future
but not when.

Some of the more common pseudoscientific
methods proposed for forecasting earthquakes
involve earthquake weather, unusual animal
activity, Earth tides, eclipses, planetary align-
ments, unusual sounds, astrology, and just
plain psychic ability. Most people using these
methods probably truly believe they are cor-
rect. But fraud has been suggested (if not
proved) in a few cases. For example, predic-
tions made after an earthquake may some-
times be presented as true forecasts.

Of the many proposed pseudoscientific
earthquake forecasting methods, perhaps only
those referencing Earth tides (produced in the
solid Earth by the Moon and Sun) and unusual
animal behavior (see the later discussion) have
any plausible physical mechanism behind
them, at least as physics is presently under-
stood. And even then, the explanations are
questionable. A recent study on Earth tides as
a trigger for earthquakes shows a very small
statistical effect for small earthquakes along
the San Andreas fault in central California.
The researchers had to use thousands of events
to make the effect even barely visible. This ac-
cords with calculations of the size of the stress
caused by the tides, which is very small com-
pared to the stress released by the earthquakes
themselves. So the tides may conceivably trig-
ger an event that was “almost ready to go”
anyway and would have occurred shortly even
if there were no tidal effect. It should also be
noted that tidal stresses vary throughout the
day and at some times are likely to inhibit
earthquakes rather than trigger them.

Related to possible tidal triggering are pro-
posals that planetary alignments will cause
large earthquakes (or worse). An alignment
occurs when several planets, rotating about
the Sun at different speeds, all fall on (or close
to) a line from Earth. The idea is that at such

times, the gravitational effect of the planets on

Composite image of a chart and a Richter scale.
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Earth all add up, thereby causing earthquakes.
In 1974, a book appeared forecasting doom
during one such alignment that would occur in
1982. The book reportedly sold a large num-
ber of copies, especially in southern California
(where people should be worried about earth-
quakes anyway). But there were no large
earthquakes near the predicted time. More re-
cently, there was the so-called Grand Align-
ment of May 5, 2000, when Earth and five
other planets, plus the Sun and Moon, all
came close to falling on a line (and it was a
new millennium to boot). There were similar
forecasts of earthquake disasters, but none oc-
curred. It is easy to calculate the tides due to
the planets and show that the effect of the
planets involved in these predictions is very
small compared to that of the Sun and Moon
(as was discussed earlier). In fact, because the
Moon’s orbit is not exactly circular, its tidal ef-
fect varies throughout a month by a much
larger amount than any possible tidal effect of
the more distant planets.

Animals may be sensitive to changes in the
environment that people cannot sense and for
which instruments are not in place. Unusual
animal behavior was apparently one factor
that led Chinese officials to predict the 1975
Haicheng earthquake (magnitude 7.3) a day in

advance. However, there were other signs as



well, such as ground tilting and foreshocks.
(The Chinese failed to predict the larger, more
deadly Tangshan earthquake one year later.)
Some large earthquakes are preceded (by a
few days) by a small number of much less in-
tense foreshocks in the same region. These
may be too small to be felt by people, although
nearby seismographs would record them, and
animals sensitive to small vibrations might
sense them. Foreshocks may be part of a
preearthquake process in which the fault in-
volved begins to slip very slowly for perhaps a
few days before escalating into the much faster
slip of the earthquake itself. This slow preslip
may have effects on concentrations of soil
gases near the surface that some burrowing
animals could sense. On a shorter time scale,
some people have reported that their pets act
oddly for ten seconds or so before they them-
selves feel an earthquake. This may be because
of the two main types of waves traveling out
from an earthquake focus. The P (primary)
waves travel faster than the S (secondary or
shear) waves but are usually weaker. Sensitive
animals may sense the P waves, whereas peo-
ple only feel the stronger but slower and thus
later S waves.

What would seismologists like to see erst-
while earthquake predictors do in order to test
their proposals? First, they should set down
the specifics of the method they advocate so
that others can reproduce the predictions us-
ing the same input data. These specifics should
include uncertainties—in other words, how
much error is allowed in the place, time, and

magnitude. Second, they should set up a for-
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mal system in which predictions are made in
real time (not after the fact). Third, after a cer-
tain period, they should evaluate the number
of successes, failures, and false alarms their
method has produced as compared to random
coincidence.

Would-be earthquake predictors can, in the
United States, submit specific predictions to
the National Earthquake Prediction Evalua-
tion Council. In additon, the International As-
sociation of Seismology and Physics of the
Earth’s Interior (IASPEI) periodically evalu-
ates prediction methods, as opposed to specific
predictions.
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STEVETN

ince at least the 1980s, public concern
has grown in response to reports of pos-
sible negative health effects from expo-
sure to electromagnetic fields (EMFs). Pro-
duced

distribution lines, as well as from household

from power transmission and
appliances, EMFs have reportedly been linked
to cancers of the nervous system and blood,
immune system dysfunction, and a variety of
other, ubiquitous illnesses. Although some
studies have shown slight increases in risk,
most reputable, large-scale investigations
have drawn no clear or conclusive link be-
tween exposure to environmental levels of
EMF and human disease (Jackson 1992).

Electromagnetic fields are defined by their
ability to cause changes in objects around
them, such as the pull a magnet has on an
iron rod or iron filings. The movement of
electrons in, for instance, a wire of a transmis-
sion line causes EMFs. EMFs are a combina-
tion of two types of waves: electrical waves
(sometimes called voltage) and magnetic
waves.

Since the nineteenth century, scientists
have known that electricity and magnetism
are closely related phenomena. It was James
Clerk Maxwell whose equation described how
a moving electrical current produced mag-
netic fields and, conversely, a moving mag-
netic field produced an electrical current. Ra-
dio waves, microwaves, and X rays are all
familiar examples of the forms of waves that

cause EMFs.
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All part of the electromagnetic spectrum,
energy waves share several general properties.
For example, all electromagnetic waves can
travel through empty space at the speed of
light (although they are much slower when
passing through something like a wire). Also,
every electromagnetic wave can be described
by its wavelength and frequency. When visu-
alized by using special devices, electromag-
netic waves have peaks and valleys, just like
the waves of an ocean. The distance between
peaks is the wavelength and the number of
times each wave passes some point in one sec-
ond is the frequency.

For electromagnetic waves, there is a sim-
ple relationship between frequency and wave-
length. As the wavelength increases, the fre-
quency decreases. By knowing the wavelength
and frequency, we can determine how much
energy is associated with the wave. A wave
with a high frequency and a small wavelength
will have more energy than a wave with a low
frequency and a long wavelength. Thus, the
higher the frequency of a wave, the greater
the damage we can expect to occur from ex-
posure.

Although there are several types of electro-
magnetic waves, they can be broadly classified
into two categories: ionizing and nonionizing
radiation. [onizing radiation has more energy.
X rays and gamma rays are examples of ioniz-
ing radiation. lonizing radiation also has a
high frequency and, because it has a lot of en-

ergy, is able to penetrate living cells and dam-
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age genetic material. Nonionizing radiation
has less energy. The energy level of nonioniz-
ing radiation is not great enough to break the
bonds in genetic material. Nonionizing radia-
tion, therefore, is much less damaging to living
things than ionizing forms of radiation. Light
waves, radio waves, and microwaves are all ex-
amples of nonionizing radiation.

Questions concerning the potential health
effects from human exposure to EMFs first
arose in 1979 with the findings of two epi-
demiologists, Nancy Wertheimer and Ed
Leeper (1979). They observed that children
living near electrical transmission lines in Col-
orado seemed to have a higher incidence of
cancer than children living farther away. The
researchers stated that the reason for the
higher incidence was uncertain, and, in fact,
took no actual measurements of EMFs. Their
findings, however, were published in the Jour-
nal of Epidemiology and set off a firestorm of
reports in the popular media on the negative
health effects associated with exposure to elec-
tromagnetic fields.

Researchers involved in the Wertheimer and
Leeper study and others like it have been un-
able to demonstrate any scientifically sound
mechanism that would support their claims
about the type of diseases purportedly caused
by environmental exposure to EMFs. To have a
potential for biological damage, electromag-
netic fields must be in the ionizing-radiation
category, or if they are in the nonionizing cate-
gory, they must be of such intensity that the
waves can injure cells through the physical
process of heating. Thus, environmental EMFs
must be of greater intensity than the normal
fields generated within the human body.

The human body naturally produces elec-
tromagnetic impulses, generated by such fa-
miliar activities as a beating heart. These natu-
rally occurring impulses have been shown to
be ten times greater than a typical exposure
from the energy in a transmission line, which

commonly has a 60 hertz, 5 milligauss field.

The electrical field produced in the human
body from this level of exposure would be
about ten-millionths of a volt per meter, not
enough to cause a significant energy transfer
to cells (Adair 1991).

Although the magnetic forces emanating
from electrical lines could, in theory, cause bi-
ological changes in electrically sensitive cells
such as neurons, the field produced from
transmission lines is too weak to do so. The
field produced from these lines is several or-
ders of magnitude weaker than Earth’s mag-
netic field (Lee, Astumian, and Weaver 1996).
Accordingly, man-made environmental fields
are too small to produce damaging biological
effects (Astumian, Weaver, and Adair 1995).
Results from recent studies (Linet et al. 1997)
have confirmed that environmental exposure
to EMFs does not lead to such diseases as
leukemia.

Cell Phones

As with electrical transmission lines, reports of
negative health effects have surrounded the
use of cell phones since their introduction in
the early 1980s. Yet today, nearly 500 million
people use cell phones across the world, with-
out any proven illness (Moulder et al. 1999).

Handheld cellular phones use a portion of
the electromagnetic spectrum known as mi-
crowaves. Microwaves are nonionizing radia-
tion, close to radio waves in their frequency
and energy. Accordingly, nonionizing radiation
is unable to break molecular bonds within the
cell. However, as with a microwave oven, if the
microwave energy is intense enough it can
cause heating effects. The question becomes
whether cell phones produce enough energy
to cause biological damage.

As with all electromagnetic waves, mi-
crowaves lose intensity rapidly with distance.
As the distance from the microwave source is
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doubled, the strength of the field is reduced by
a factor of four. Thus, the energy emitted by a
cell phone is much higher than the energy ac-
tually absorbed by the user’s head. Research
published in the New England Journal of Med-
icine (Inskip et al. 2001) did not demonstrate
that diseases such as brain cancer would result
from such low-intensity exposure. These re-
sults agree with other large-scale studies de-
signed to determine if cell phones produce dis-
ease. For example, scientists in Europe
examined over 400,000 cell phone users in
Denmark. The results of the study, the first to
be conducted on a nationwide basis, found no
correlation between cell phone usage and dis-
ease (Johansen et al. 2001).
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fairies, tlves, Pixies, and Gnomes

DAVID J. U

airies, pixies, elves, and other related

creatures are typically characterized as

being diminutive, sometimes winged
beings of more or less human form, possess-
ing magical or supernatural powers and living
in forest glades, gardens, or other watered and
green spaces. Gnomes are historically de-
scribed as diminutive as well but are generally
portrayed as being deformed, crippled, or
grotesque; they are sometimes subterranean
creatures and are usually said to guard and
protect secrets or treasure. These and similar
creatures may be good or evil, benevolent or
malicious, depending on the story or account.
These mythical beings are often said to gener-
ally avoid human contact. References to these
types of creatures date back several centuries
and are most prominent in northern Euro-
pean folklore and literature.

Although no objective, modern scientific
evidence concretely documenting these crea-
tures exists, there are true believers. Personal
recollections of firsthand encounters with
such creatures have been around for as long
as the folklore and literature describing them.
The explanation given for the lack of credible
evidence usually revolves around the descrip-
tion of these beings and their inherent prop-
erties. Generally speaking, these creatures are
said to only be seen by:

+ Certain types of people (the open-
minded and willing, the pure of heart,

innocent children, and so forth)

LAURIDSEN
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* Those having some predisposition to the
special ability or skill required to witness
or even summon the creatures

+ Accident, surprise, or stealth (as by an
individual upon waking from sleep or
surreptitiously stumbling upon creatures,
while remaining undetected by them)

* Those possessing some thing or some
quality that makes or forces the
creatures to reveal themselves to

witnesses

In some explanations, it is forbidden or
dangerous for the creatures to reveal them-
selves to humans, which helps to account for
their severe reluctance to be discovered.
Some reports use the presence of “telltale”
markings or manifestations such as fairy rings,
stone circles, hollow hills, or other earthly in-
dications as proof of their existence. Upon re-
alizing they have been discovered, the crea-
tures are sometimes said to disappear, leaving
no trace or evidence aside from the witnesses’
accounts. This inherent inability to conclu-
sively prove or disprove the existence of such
beings reinforces the mystery and enchant-
ment surrounding the stories.

The most documented, highly touted, and
widespread account relating the supposed ex-
istence of fairies began in 1917 in the York-
shire village of Cottingley, England. Pho-
tographs taken by two young girls (Elsie
Wright, age sixteen, and her cousin Frances

Griffiths, age ten) became the center of a con-
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Elsie Wright with her photograph of the Cottingley fairies, which she and Frances Griffiths faked in
1917-1920. (Fortean Picture Library)

troversy that lasted for over sixty years. Two
photographs taken in the glen behind their
home in 1917 appeared to show the girls ca-
vorting with a number of small, winged, hu-
manoid creatures that the children insisted
were fairies and a gnome.

The girls vehemently denied any impropri-
ety whatsoever in the creation of the photo-
graphs, sparking both the interest and the in-
credulity of their friends and neighbors. It
wasn’t until three years later, however, after
being approached by Spiritualists to further
document the existence of these fairies, that
the girls achieved international fame regarding
their tale. That year, they produced three
more photographs of the apparently supernat-
ural beings.

The photographs were published in Strand
Magazine, with a supporting article written by
a seemingly unlikely author—Sir Arthur Conan
Doyle, the creator of the analytical detective

Sherlock Holmes. Although Doyle’s fictional

detective was steadfast in his logical approach
to the unusual or unexplained, Doyle himself
had a penchant for the mystical, and he was a
fervent Spiritualist. He eagerly became a be-
liever in the “fairy tale” after various photog-
raphy experts at the time were unable or un-
willing to declare that the photographs were
fakes. Without conclusive evidence of tamper-
ing and with the firm resolve of the two girls to
stick to their story, the Theosophists and Spiri-
tualists of the day heralded the pictures as
proof of the existence of fairies. This claim, of
course, was the focus of some controversy.
Among the most vocal critics was Harry Hou-
dini, the acclaimed magician, illusionist, and
friend to Doyle. Houdini quickly and ada-
mantly criticized his friend for his all-too-
eager acceptance of the photos and the expla-
nation given for them.

The Cottingley fairy photos (as they came to
be called) drifted in and out of controversy un-
til 1982, when their true origins were finally



revealed. In an interview with Joe Cooper,
Wright and Griffiths, who were in their seven-
ties and eighties at the time, finally admitted
that at least four of the photos were complete
frauds. They were divided on whether the final
picture had been faked, however. Elsie stated
quite firmly that it too was a hoax, but Frances
resolutely repeated her claim that they had ac-
cidentally photographed the fairies she and
Elsie said they had seen in the Cottingley glen
when they were children. Both women died
professing their belief in the existence of
fairies, despite their admission that the photo-
graphs were fabrications of their childhood
imaginations.
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aster-than-light travel involves a mate-

rial object or communication signal

moving from one point to another
faster than a beam of light can travel between
the same two points—that is, faster than
299,792.458 kilometers per second in empty
space.

The possibility of faster-than-light travel
was never in dispute until Albert Einstein pro-
posed the phenomenally successful Special
Theory of Relativity in 1905. That theory
states that, for very fundamental reasons, the
speed of light is the ultimate speed limit for
any object or signal. This limitation applies to
immaterial notions as well, such as thoughts,
messages, or feelings. The Special Theory of
Relativity asserts that the concept of faster-
than-light travel is a violation of basic physi-
cal principles and therefore an impossibility.

Perhaps due to the fact that science fiction
captivated twentieth-century popular culture,
the notion of faster-than-light travel has be-
come deeply entwined with our expectation of
how the future will unfold. Space travel to
distant planets orbiting distant stars is often
viewed as being merely a few generations of
technology away. However, the prospect of
ever moving through space at speeds that
make such rapid interstellar trips possible is
as unlikely today as it was at the turn of the
twentieth century. This is because special rel-
ativity is not a technical constraint that can be

defeated by clever engineering or yet-to-be-
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invented engines. Rather, it is a fundamental
principle of physics that is, as far as we know,
inviolate.

The notion that there is one immutable set
of physical laws that operate throughout the
universe for all physicists no matter who they
are or how fast they are moving is a funda-
mental assumption of Einstein’s theory. The
science of physics would simply not be possi-
ble if each physicist discovered entirely differ-
ent laws. This idea is closely related to the
concept of causality, which dictates that all
occurrences in the physical universe must
have a cause and that this cause must precede
the effect in time. Causality is also a funda-
mental assumption of special relativity.

Another basic assumption of special relativ-
ity is the idea that empty space is truly empty.
Although this notion may seem obvious to the
modern mind, the exact nature of so-called
empty space and what might be filling it was a
question of great scientific interest at the turn
of the twentieth century. Consider the exam-
ple of a submarine. When a physicist travels in
a submarine, it is possible to determine
whether he or she is moving through the wa-
ter by several methods. For instance, one
could place a small pinwheel on the hull of
the sub and infer the motion through the wa-
ter by watching it spin. Or one could measure
the difference in the pressures on the bow and
the stern of the sub. But now consider the

same submarine in empty space. If space is
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Albert Einstein. (Hulton-Deutsch Collection/
CORBIS)

truly empty, then there is no medium to spin a
pinwheel or to push against the hull. In fact, if
space is really “nothing,” then it does not even
make sense to talk about moving “through”
space at all. All the physicist can say is that he
or she is in motion relative to other objects,
such as planets, asteroids or other spaceships.
The ultimate implication of this is that all
space travelers, no matter how they are mov-
ing relative to one another, are equally unable
to determine their motion relative to empty
space. However, consider the alternate hy-
pothesis: that space is not really empty but in-
stead is filled with a special substance called
“ether.” If there was some way to detect the
ether, then a space pilot could conclude that
he or she was moving, say, 100 kilometers per
hour relative to the ether. In addition, one
could imagine traveling “with” or “against”
the ether, and, of course, ether “crosswinds”

would also make perfect sense. But more im-
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portant, there is a special group of physicists
who might determine that they are not moving
at all in the ether; in fact, members of this
group would consider themselves to be at “ab-
solute rest” in the universe. The idea of ether
is quite compelling because with it, we can un-
derstand light in much the same way we un-
derstand sound: light is vibration of the ether
just like sound is vibration of the air. The ether
hypothesis raises the following obvious ques-
tion: shouldn’t the observer’s movement
through the ether affect his or her determina-
tion of the speed of light? If the ether is mov-
ing relative to Earth, then our measurement of
the speed of light should depend on which di-
rection the light is traveling. The problem is
analogous to the idea of “airspeed” and
“oroundspeed” for airplanes; if one travels
with the wind, one’s groundspeed is faster than
if one travels against the wind. Despite many
years of effort, no physicist has ever observed
light moving through empty space at any
speed other than 299,792 kilometers per sec-
ond. No attempt to observe the ether or any of
the ether’s effects has ever been successful.
Einstein proceeded to develop a theory of
physics assuming that space is truly empty,
that ether does not exist, and that there is no
such thing as absolute rest.

Now we can begin to see why light plays
such a special role in physics. Light propagates
through “nothing,” and one cannot determine
one’s velocity relative to nothing. Therefore, it
is not possible, even in principle, to correct the
propagation of light for the motion of the ob-
server. This leads to the following amazing
conclusion: all physicists measure the speed of
light at 299,792 kilometers per second no mat-
ter where they are or how fast they are mov-
ing. To help visualize this point, imagine a
spaceship moving at 99 percent of the speed of
light relative to a space station. The pilot of the
spaceship turns on a headlight. The spaceship
crew will see the light beam zip off ahead of
the ship at a speed of 299,792 kilometers per
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second. The crew of the space station, how-
ever, also sees the same light ray move at
299,792 kilometers per second. This means
the space station crew sees the light just barely
creep ahead of the spaceship. Obviously, these
two observations contradict one another. Does
the light fly away from the spaceship at
299,792 kilometers per second, or does it just
creep ahead of the ship at a mere 2,997 kilo-
meters per second? The answer is that it de-
pends on who you are. But both observers
measure the exact same speed for the light ray,
namely, 299,792 kilometers per second. The
fascinating implication of this is that distances
and time intervals for various moving space
travelers must be different. This observation
leads to the celebrated notions of “time dila-
tion” and “length contraction” (Griffiths
1989). These adjustments in time and length
exactly compensate for the relative motion be-
tween the observers so that all the laws of
physics are the same for the spaceship crew
and the station crew. Interestingly, their obser-
vations are different, but the laws that describe
these observations are the same.

At this point, you should be impressed by
the tremendous generality of special relativity.
The speed of light is not a technical constraint.
It is a consequence of our most deeply held
assumptions about the way physics works:
causality, empty space, and the existence of
universally applicable laws of physics.

Two important conclusions of the Special
Theory of Relativity are that all forms of en-
ergy that are able to self-propagate in empty
space must share the same fixed speed and
that nothing can ever move faster than this
speed. Only light and gravity are currently
known to self-propagate through empty space.
All other forms of matter (for this discussion,
light and gravity are themselves forms of mat-
ter) must be pushed.

In the years since 1905, special relativity
has become one of the most well-verified theo-

ries in all of science, and its credibility has

never once been questioned by sound experi-
mental evidence. Because of this extreme
credibility, any observation of faster-than-light
travel would be a shocking discovery.

Nonetheless, faster-than-light travel is an
important part of many pseudoscientific mod-
els, especially models of alien visitation, astral
projection, and channeling. Aliens visiting
Earth would certainly have come from places
outside the solar system. If we take seriously
the notion that they travel here in material
form, they certainly would travel faster than
light; otherwise, their trip would have taken
thousands, if not millions, of years. Savvy pro-
moters of alien visitation theories might point
to the notion of time dilation in order to ex-
plain such trips. Special relativity predicts that
objects moving near the speed of light experi-
ence time moving at a slower rate, and thus, a
thousand-year voyage to an earthbound ob-
server might be over in a few days for the alien
traveler. However, special relativity makes it
extremely difficult to even approach the speed
of light, and it could easily require more en-
ergy than the total of several years’ output of
all the power plants on Earth to reach speeds
at which exploiting time dilation is plausible.
But even if such energy could be harnessed,
the fact remains that this form of travel is not
faster than light.

Pseudoscientific models of astral projection
and channeling attempt to get around the con-
straints of special relativity by claiming that the
physical body does not actually travel any-
where. Instead, only some ethereal body or
even just the thoughts of people or aliens living
near faraway stars or galaxies actually cross the
vast expanse of space faster than the speed of
light. Despite the fact that the properties of as-
tral bodies and channeled thoughts are com-
pletely speculative and unknown, the founda-
tion of special relativity is so fundamental that
any appeal to incorporeal communication or
transfer is still expressly forbidden. This is be-

cause special relativity forbids the transmission



of information, in any form, at a speed faster
than light. As previously mentioned, the basis
of this restriction is the scientific commitment
to the notion of cause and effect.

Are there any loopholes that may allow for
faster-than-light travel? First, we could aban-
don the idea of causality, but no observation
ever made supports that option. Second, we
might try to appeal to the General Theory of
Relativity, also devised by Albert Einstein,
which connects the presence of matter and
energy with the structure of space and time.
Certain extreme manipulations of general rela-
tivity combined with some speculative assump-
tions allow for the possibility of manipulating
the very structure of space in a way that per-
mits faster-than-light travel. Among these
ideas are the so-called wormholes said to con-
nect vastly separated regions of space-time and
the Alcubierre Warp Drive (Alcubierre 1994).
Although it is risky to predict what the future
will bring, it seems clear that the energy re-
quirements needed to build wormholes are
vastly more than a terrestrial civilization could
ever hope to generate. Indeed, any attempts to
achieve faster-than-light travel using general
relativity are currently plagued by notions of
exotic matter, extreme energies, and heavy
speculation.

The third possibility that many turn to is
that another great theory of physics—quantum
mechanics—might defeat the light barrier. The
famous Einstein-Rosen-Poldovsky (ERP) par-
adox seeks to demonstrate that quantum me-
chanics is inconsistent with special relativity
(Sakurai 1994). Thus, the ERP paradox pits
the two most highly regarded theories of

FASTER-THAN-LIGHT TRAVEL

physics against each other in an attempt to
demonstrate that they cannot both be true. Ex-
perimental investigation into the question has
clearly indicated that quantum mechanics
does indeed exhibit certain forms of faster-
than-light influences; however, it is not diffi-
cult to show that these influences can never be
used to transmit information and thus do not
threaten the assumption of causality. It ap-
pears that the two theories do not, in fact, con-
tradict each other.

Lastly, a recent experiment has discovered
that certain laser pulses propagating through a
specially prepared gas have traversed that gas
faster than light. However, in the abstract of
their report, the researchers who conducted
this experiment included this statement: “The
observed superluminal light pulse propagation
is not at odds with causality” (Wang, Kuzmich,
and Dogariu 2000). This statement means that
it will never be possible to use their technique
as a signaling device and, therefore, that no vi-
olation of special relativity is involved.
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eng shui (pronounced “fung shway”) is
Fthe Chinese tradition of attempting to

control one’s health, fortune, and fu-
ture by placing and arranging living quarters,
gravesites, physical structures, and interior
objects to be in harmony with ancient beliefs
about how humans and their environments
interact. Based on ancient Chinese philosoph-
ical traditions, feng shui has developed for
over two millennia to include knowledge,
rituals, aphorisms, and superstitions from
throughout China. As such, it is central to any
understanding of Chinese cultural history,
life, and psychology, as well as that of many
other East Asian cultures that also practice
Chinese feng shui.

Chinse Philosophy and
Naturalism

Feng shui has its roots in the Chinese philo-
sophical school of thought called the Yin-
Yang School. During the Period of Warring
States (403-221 B.c.e.), a turbulent period of
Chinese history in the late Zhou dynasty
(1122-211 B.c.E.), the principles of the six
major schools of Chinese thought were estab-
lished: Confucianism, Mohism, the Legalist
School, the School of Names, Taoism, and the
Yin-Yang School. The naturalistic Yin-Yang

School, with its emphasis on the interdepen-
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dence of humankind with nature, became one
of the most influential schools of thought in
Chinese culture. The school later formed the
philosophical basis for feng shui as well as
other aspects of Chinese culture, including
art, marriage, politics, medicine (e.g., acu-
puncture), and other practices of divination
(e.g., astrology and numerology).

Chinese philosophy is primarily rural in
nature. Most Chinese were and still are farm-
ers and thus have always been dependent on
nature for their livelihood and preservation of
their way of life. The agrarian life has been
idealized by most Chinese schools of thought;
it was viewed as simple, pure, and innocent,
as opposed to the life of the urban merchant,
who was frequently characterized as self-cen-
tered, greedy, and antisocial. Feng shui draws
from this tradition and idealization of rural
naturalism.

Reverence and respect for nature can also
be attributed to the topology and climate of
China. Farms were vulnerable to bitter cold
winds and storms from the north, and fre-
quent flooding of the country’s major rivers
meant the people and their farms were vul-
nerable to water. Farms had to be located
near rivers for supplies of water (particularly
for rice farmers), but flooding could quickly
destroy a farm. In this way, the majority of
people in China felt dependent on nature to
bring either prosperity or devastation and

thus sought means to control it.



The Yin-Yang School

The Yin-Yang School, as its name implies, was
based on the concepts of Yin and Yang, which
are the two complementary opposites believed
to underlie all of nature. Yin is negative, fe-
male, dark, cold, or passive; Yang is positive,
male, light, hot, or active. All materials, vege-
tation, and animals have Yin and Yang, ac-
cording to this philosophy, but each has more
of one than the other and hence tends to be ei-
ther more Yin or more Yang. These opposing
characteristics are not statements of value or
worth; rather, they describe the dualistic na-
ture of reality, much like a scientist would
speak of the positively and negatively charged
poles of a magnet. Yang is not better than Yin
or vice versa; they are to be understood as
complementary and necessary properties of
nature.

According to the Yin-Yang School, the com-
plementary opposites of Yin and Yang origi-
nated in the tai chi, or the ultimate “oneness.”
The unity of the tai chi is composed of the du-
ality of the Yin-Yang, the duality of the Yin-
Yang leads to “the four secondary forms,” the

four secondary forms give rise to “the eight el-

The Tai Chi (“Yin Yang”) surrounded by the Eight

Trigrams. (Courtesy of author)
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ements,” and these eight elements lead ulti-
mately to the complexity of all reality.

The philosophy of Yin-Yang is well over
2,000 years old. It plays a central role not only
in feng shui but also in all aspects of Chinese
life and the development of Chinese culture
and science. The concepts of Yin and Yang
were first used in Chinese astronomy to under-
stand the movements and relationships of ce-
lestial objects (for example, representing Earth
as Yang and the Moon as Yin). It was also used
to explain natural phenomena, such as earth-
quakes. The pairing and interplay of opposites
in the Yin-Yang School contributed to the un-
derlying Chinese philosophy of harmony in all
things and the moral teaching of moderation
over extremism.

In the second and third centuries B.c.E., the
Yin-Yang School incorporated the Theory of
the Five Agents. This theory held that all
changes in nature are predicated on the inter-
action of five “forces” or “agents” that com-
pose all matter. These agents are not materials
but are instead processes or properties of na-
ture, similar to the “four elements” proposed
by the Greek philosopher Anaximander. The
agents (metal, wood, earth, fire, and water) in-
teract in a way to produce change, and thus,
changes to any substance can be predicted by
its underlying dominant agent. As the five
agents interact, more complex items are cre-
ated, such as trees, mountains, and rivers.
Change is always occurring as the five agents
destroy and create each other in a cycle.

Coupled with this recognition of change as
the only universal constant, a key ancient text
of the Yin-Yang School, the I Ching, or Book of
Changes, stated that these changes follow a
pattern. The I Ching taught that eight trigrams,
each made up of three solid or dashed lines,
could be used to predict change. This became
a very popular method of fortune-telling and is
still used today. The eight trigrams originated
in the Shang dynasty (approximately 1766~

1123 B.c.E.) practice of divination using tor-
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toiseshells and bones. Shells or bones were
heated until cracks began to appear, then the
fortune-teller would “read” the cracks to see
the future. The trigrams were an attempt to
copy this practice, and they are used to assist
the feng shui expert in divining a person’s
future.

Despite the occultist practices that grew out
of the Yin-Yang School, this school of thought
was central to the later development of Chi-
nese science. The naturalism of the Yin-Yang
School and feng shui, when they were devel-
oped over 2,000 years ago, was a kind of
protoscience. Humankind and nature were
viewed as interdependent agents, each affect-
ing the welfare of the other. As such, humans
could attempt to improve their lives by under-
standing and controlling their environment. Of
course, the Yin-Yang School and feng shui
were not true science, since there was no re-
liance on physical evidence to prove their con-
tentions and especially since feng shui later
came to employ occult rituals, supernatural
forces, and superstitions in its practices, all of
which are quite contrary to modern science.
But the view that humankind could control its
destiny by interacting with and using nature to
its advantage was significant in its time. Due to
the development of philosophy and natural-
ism, the ancient Chinese did not need to em-
ploy any divinities to explain the universe or
for moral guidance, so the Chinese people
never developed any dependence on gods or
religion. For them, philosophy and naturalism
filled all spiritual and moral needs.

The Practice of feng Shui

Feng shui is an eclectic mix of naturalistic phi-
losophy, environmental awareness, ancient as-
tronomy and astrology, fortune-telling, magic,
and folk traditions. The term feng shui literally

means “wind and water,” and the emphasis on

The Chinese characters “Feng Shui” (“Wind
and Water”).

living harmoniously with nature is evident in
many feng shui principles, some of which are
quite rational. For example, feng shui teaches
that building a home on the south side of a hill
is optimal. This is likely due to the fact that
China is subject to bitterly cold north winds, so
a home built on the south side of a hill would
have natural insulation from those winds. Feng
shui also teaches that a home should be placed
midway up a hill, not at the base or the top.
This is also logical given China’s topography:
building one’s home at the top of a mountain
often would expose it to the same frigid
northerly winds, and building it at the base of
a hill could bring disaster because of the oft-
flooding rivers in China. From these logical
foundations, however, feng shui has grown
into a vast and complex tapestry of protoscien-
tific or pseudoscientific theories, fortune-
telling, and superstition.

The current practice of feng shui is the re-
sult of the fusion of the two primary feng shui
schools around the third century a.p. One
school, developed in Fukien Province, stresses
the importance of direction. This so-called
Fukien or Compass School of feng shui uses
the ancient book of divination, the I Ching, to
determine optimal geometric balance and
placement. Building orientations may be clas-
sified by the Compass School as conforming to
one of the eight trigrams (discussed earlier).
The eight trigrams pertain to eight different
directions on the compass (north, northeast,
east, and so on). Each of the eight directions is

said to possess characteristics that make cer-



tain activities in that location more or less fa-
vorable as compared with other locations.

The Compass School of feng shui also incor-
porated ancient Chinese astronomical knowl-
edge. Thousands of years ago, Chinese as-
trologers developed techniques to view patterns
and messages in the stars, Sun, Moon, and
planets. The feng shui terms for the four direc-
tions of right, front, left, and back are taken di-
rectly from the Chinese astronomical terms for
east, south, west, and north and are, respec-
tively, the dragon, bird, tiger, and tortoise. The
need for accurate identification of direction in
feng shui was one of the primary reasons for
the development of the compass in China.

The second school of feng shui, from
Kiangsi Province, was primarily concerned
with shapes of landmasses and bodies of water.
Associated with other practices that grew out
of the Yin-Yang School, such as astrology,
physiognomy, numerology, and acupuncture,
this school of feng shui, often called the Form
School, was a type of geomancy, which is the
reading and interpretation of meanings from
shapes and patterns in the physical environ-
ment. According to this school, different
shapes and contours in the Earth are taken to
mean different things. For example, a feng
shui practitioner working on a home design or
planning a gravesite may look at the surround-
ing hills to determine what animal or beast
they resemble. A hill or a combination of hills
might be seen to resemble a tortoise, tiger,
dragon, snake, or phoenix. A dragon is usually
considered optimal, since the dragon is seen as
a fierce protector. However, a dragon could
also be bad if a home or grave is placed near
the dragon’s mouth or tail. Near its mouth, the
structure might get eaten; near its tail, it might
be destroyed as the tail swings. The family in-
habiting the house or the relatives of the de-
ceased could experience bad fortune or even
death because of the location of the house or
the grave. A river nearby is usually viewed as

good, since the river flow brings ch’i, but a
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river might also be seen as resembling a
dragon or serpent; placement of a structure
near a river must also be done carefully so as
not to harm the beast and not to place the
structure near its tail or mouth. In The Golden
Bough, James Frazer called this association of
the properties of separate objects based on
their similar appearance the “Law of Similar-
ity.” This law is common the world over and is
the basis for many Western and Eastern tradi-
tions and folklore.

Another use of the Law of Similarity in feng
shui is in the perceived connection between
the appearance of buildings and any of the five
elements. (See the earlier discussion of the five
elements.) A building that is tall and thin (such
as a tower), no matter what material it is made
from, is called a “wood” type of building be-
cause of its resemblance to a tree. Such a
building is said to possess the properties of the
wood agent. A building that is flat and square
is an “earth” type of building. There are also
metal, fire, and water types of buildings. Each
of these is said to react differently if placed
within environments of different types, which
may also be wood, earth, metal, fire, or water
types. For example, a wood building placed in
a fire environment will give more than it re-
ceives, as the environment takes from the
building in the same way that fire takes from
wood. Such a building would be deemed a
poor place for a business because the business
might lose money, and it would be better used
as a school, hospital, or some other such func-
tion that gives to the surrounding community.
Two adverse elements may also be neutralized
with the use of a third “controlling” element.

The concept of ch’i is also central to feng
shui. Ch’i refers to a hypothetical life force or
energy that permeates all living and natural
bodies: all animals, including people, have
ch’i, as do plants, mountains, rivers, wind, the
Earth, the Sun, the Moon, and the planets.
Ch’i is viewed as a force that flows through the

universe, thus connecting all living and non-
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living objects. Ch’i, it is said, can be used for
one’s benefit, but it can never be controlled.
The goal of feng shui is to use the Earth’s ch’i
to one’s advantage. It is also the goal of feng
shui to minimize the effects of sha, which is
the term for the negative current that carries
bad fortune and is seen as the opposite of ch’i.

The flow of ch’i is viewed in feng shui as vi-
tal to the well-being of one’s home. Doors,
hallways, gardens, and furniture all must be
placed to provide for its optimal flow in order
to prevent the disharmony that would result
from holding ch’i in one place. According to
Yin-Yang philosophy, blocking or preventing
the smooth flow of ch’i is bad because move-
ment and change are viewed as fundamental
properties of the universe. Thus, interfering
with this natural flow can be disruptive of the
natural order and potentially disastrous. For
example, feng shui teaches that a bed should
be placed in a room so that it is not directly in
front of a door and thus blocking the incoming
ch’i energy. Mirrors are also viewed as being
potentially powerful reflectors of this energy
and thus must be placed so as not to concen-
trate ch’i into one area. There are many other
such prescriptions for interior design and
arrangement. Recommendations will often
vary according to the feng shui practitioner, as
the rules tend to be very general and subject to
personal interpretation, but the goal is always
the comfort, security, and prosperity of the
dweller through the proper management of
ch’i.

Finally, the feng shui practitioner might also
employ any of the myriad Chinese folk rituals

or traditional healing methods. For example, a

lucky charm or a bamboo flute may be placed
in a particular location to ward off lurking evil
spirits. Any of a number of folk adages might
be quoted to justify this or some other recom-
mendation. Various traditions, folk remedies,
and superstitions from throughout Chinese
culture have also been incorporated into feng
shui’s eclectic mix.

Feng shui is widely practiced today. Still
popular in China, it has made its way through-
out East Asia and is practiced in Singapore,
Korea, Laos, Thailand, Vietnam, the Philip-
pines, Malaysia, and Japan. Recently, feng shui
has made its way to the West and has become
very popular among New Age enthusiasts.
Books, TV shows, and Web sites attest to the
efficacy of feng shui, expound its teachings,
and sell an assortment of products and services
purported to ward off bad luck and improve

one’s fortune.
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STMOoN

ri Geller is the Israeli metal bender

and psychic illusionist who became a

sensation in the early 1970s. Geller
has convinced many people, including several
scientists who have tested his abilities, that he
possesses genuine psychic powers. Skeptics
point out that skilled conjurors can replicate
all of Geller’s feats using trickery and that
nonpsychic explanations must be eliminated
before one assumes that the laws of nature
have been broken.

Uri Geller is chiefly known for being able to

Uri Geller, the psychic performer who claims he
can bend cutlery and perform other feats using
only the power of his mind, c. 1978. (Hulton-
Deutsch Collection/CORBIS)
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bend or break small metallic objects such as
spoons. His reputation also rests on his ability
to read the contents of sealed envelopes
(which usually contain drawings allegedly
prepared out of his sight) and restart watches
that appear to have stopped working. Geller
maintains that he has never used trickery to
achieve his effects. However, conjurors have
produced similar feats using sleight-of-hand
and misdirection techniques. In addition,
some observers claim to have caught Geller in
the act of bending cutlery with his hands (see
Emery 1987).

The Spoon Bend

A conjuror can create the appearance of a
spoon bending while it is gently stroked. A
momentary misdirection by the conjuror,
such as moving position to show the spoon to
other people, allows the conjuror to bend the
spoon physically. He or she can then disguise
the bend with a hand and slowly reveal it at
the appropriate moment. The effect is so con-
vincing to most observers that they believe
the spoon is bending before their eyes. There
are many ways by which an observer can be
misdirected. For instance, when Geller per-
forms metal bending, he often moves the item
toward other metallic objects in the room,
which he claims enhances the effect. He also
frequently fails in his initial attempts to bend
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the metal but returns to the object a short time
later (after trying other psychic effects) and
achieves the bend. This again provides the op-
portunity for misdirection.

An alternative nonpsychic technique, which
often causes the spoon to break, requires the
conjuror or an accomplice to have prior access
to the cutlery. The conjuror or another indi-
vidual prestresses the spoon by carefully bend-
ing it back and forth until it reaches the point
of breakage. The stress point is not readily vis-
ible. The conjuror then picks this item appar-
ently at random and subjects it to gentle rub-
bing, causing “plasticity” followed by complete
fracture. Prior to some of his television ap-
pearances, Geller has been known to have had
access to the cutlery that he later broke in
front of the cameras. Some critics have ac-
cused Geller of using chemicals on his hands
to soften the metal, but since there is no such
chemical that could be used safely, this expla-
nation can be discounted.

Reproducing a Drawing in a Sealed Envelope

Over the years, magicians have developed
many different techniques for divining the
contents of a sealed envelope. Some of these
techniques (such as gimmicked notepads on
which the drawing or message is made) are
available on the market; others are still used
by professional magicians. The methods can
be as simple as peeking through one’s fingers
to see the drawing being made, holding the
envelope up to the light, or even opening the
envelope when the viewer’s attention is dis-
tracted. A confederate may also be able to as-
sist by conveying information about the draw-
ing. Skeptics allege that Geller’s manager and
brother-in-law, Shipi Shtrang, has acted as a
confederate, and Shtrang has been present at
many of Geller’s successful demonstrations.

Observers often forget the presence of an ac-

complice, particularly if that person appears to
have no active role in the proceedings.

Restarting “Broken™ Watches

The restarting of apparently broken watches
has persuaded many observers of the reality of
psychic phenomena. However, neither trickery
nor psychic powers are required to achieve
this effect. According to researchers David
Marks and Richard Kammann (1977), jewelers
estimate that “over 50 per cent of watches
brought in for repair are not mechanically
broken, but have stopped because of dust, dirt,
gummed oil, or badly distributed oil.” When
such a watch is bumped or held between one’s
hands to warm up the oil, it may start working
for a short period. Marks and Kammann have
demonstrated this effect in more than half of a
random selection of “broken” watches. In his
appearances on television and radio, Geller
can also rely on the statistics of a large pool of
viewers or listeners. Among such a sizable
group, there will inevitably be a few people
who claim to find their watches and clocks
working after years of apparent inactivity.
Skeptics have demonstrated that this effect can
be produced by nonpsychics in the same cir-
cumstances.

Testing by Scientists

Uri Geller has repeatedly claimed that science
has proven the existence of his alleged psychic
powers. The principal experiments on which
he bases his assertion are those conducted at
the Stanford Research Institute in California.
The results of these experiments were pub-
lished in the science journal Nature in 1974,
where it was suggested that under controlled
laboratory conditions, Geller had demon-



strated extrasensory perception but not para-
normal metal bending. The paper was accom-
panied by an extensive editorial that explained
that the paper’s referees had expressed serious
reservations about its scientific merit. Others
have also condemned the protocols used in
these experiments as lax and unscientific.
Moreover, Geller has never participated in re-
peatable experiments under conditions that
would preclude fraud. Magicians have also
pointed out that scientists are rarely experi-
enced in detecting legerdemain.

Personalify

Skeptics argue that Uri Geller’s personality is a
powerful factor in his ability to convince peo-
ple that he has genuine psychic powers. Those
who have met him have attested to his engag-
ing warmth and youthful enthusiasm at the ef-
fects he produces. However, Geller’s charm is
not extended to skeptics, and he has threat-
ened or pursued numerous legal actions

against his detractors. In 1991, he filed a $15
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million lawsuit against magician James Randi
and the skeptics organization Committee for
the Scientific Investigation of Claims of the
Paranormal (CSICOP) after Randi told a
newspaper that Geller had “tricked even rep-
utable scientists” with tricks that “are the kind
that used to be on the back of cereal boxes
when T was a kid” (interview in the Interna-
tional Herald Tribune, April 9, 1991). The
court found against Geller, who eventually set-

tled the case at a cost of $120,000.
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Handwriting finalysis and Graphology

J O RN

raphology is the method of interpret-

ing personality through examination

of an individual’s handwriting. It is
not to be confused with document examina-
tion, which is the inspection of handwriting,
ink, and paper for clues to origin and circum-
stances of the message. Document examiners
use microscopes, chemical analyses, and elec-
trostatic machines to carry out their investiga-
tions; graphologists use magnifying glasses,
onionskin paper, and slant gauges to do their
studies.

Handwriting analysis is based on the prem-
ise that the appearance of one’s handwriting
is influenced by the writer’s subconscious and
that proper interpretation of handwriting will
lead to analysis of the writer’s personality.
There is little mention of external or environ-
mental influences on the appearance of one’s
handwriting, which is why most graphologists
prefer to look at handwriting samples made
under normal conditions over a period of
time. This is also why skeptics criticize the re-
liability of handwriting analysis. Graphologists
look at several trends and traits in a person’s
handwriting. Some of the more important
tendencies are slant of writing, page layout,
preference for a particular zone, distortion of
words or letters, speed of writing, and pen
pressure.

Much of the analysis and many of the con-
clusions drawn by handwriting analysts are
common sense: quick thinkers write quickly,

messy people have messy writing, and unedu-
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cated folks make many spelling errors. The
interpretations get more interesting when the
script is construed as a series of doodles. In
handwriting, we often stylize letters subtly,
sometimes for fun. The letter B becomes the
profile of a woman’s torso, the letter S be-
comes a dollar sign, and the letter T becomes
one’s spine and shoulders. Of course, these
letters may be interpreted differently; the T
might bring to mind a table or a telephone
pole, and the S can suggest a snake or a road-
way. The handwriting analyst then notes any
fugue in the art that may be a theme in the
writer’s personality.

According to analysts, the way in which
people write their words varies according to
the way they feel about them. For example,
one woman’s hand trembled as she wrote we,
us, and our (she was going through a divorce).
A man made Mom illegible because he didn’t
want to talk about his mother. Some people
underline their signature as if to say, “Look at
me, 'm important” or “I worry that I am not
important.” For the most part, the grapholo-
gist looks at the hidden message; that is, the
overall appearance of the note is more impor-
tant than the words. The appearance reveals
the topics that a writer wants to emphasize
and neglect, thus revealing several aspects of
the personality. It is not unlike interpreting
the mind of an artist through examination of
the preference of color and emphasis of sub-
jects in his or her paintings.

Despite the simplicity of the basis of



graphology, there are problems with this
method. Primarily, each handwriting trait has
multiple explanations. That is, there is no one-
to-one correlation between a personality at-
tribute and a handwriting peculiarity. For ex-
ample, a loud and energetic man may write in
a large script. But there could also be another
reason for his script: if he has bad eyesight, he
may need to write in large letters in order to
read what he has written.

More to the point, when a graphologist sees
a message written by a quivering pen and pre-
sumes the author has had a stroke or a similar
health problem, how do we know that it wasn’t
the desk that was shaking or that the note
wasn’t written while its author was riding on a
city bus moving along a roughly paved road?
Look at the implications. Let’s assume that
every standard graphological trait can appear
for two reasons. Now let’s assume that we are
looking at a handwriting sample that contains
five significant traits. If a graphologist attaches
only one reason for each trait, then he can
make one conclusion, based on the five traits,
about the author. If there are two reasons for
each trait, then the number of interpretations
rises to five squared. In other words, we can
have as many as twenty-five explanations of
that handwriting sample. In real life, we re-
duce the number of interpretations to a man-
ageable few by assuming the traits that share
similar origins will be the ones to include in
the report that will be prepared. For example,
a page written in tiny script with excellent lay-
out and alignment is more likely made by a
person who has great attention to detail than
by a person who is secretive. Nevertheless, the
number of interpretations is still greater than
one, and that fact erodes the validity of
graphology.

Another area of handwriting analysis that is
not germane for all is the association of certain
letters with personality traits. For example, the
letter k is associated with feelings of aggres-

sion, and any person who emphasizes their ks
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is said to have violent tendencies. We are told
the letter k is the initial letter of such cruel
words as killing, karate, knifing, kicking, and
kamikaze. However, a quick look in the dic-
tionary reveals a large number of nice words
that start with the letter k, kisses, kitten, kind-
ness, kinship, and Kamasutra among them. As
well, if the writer’s name starts with the same
letter, he or she may emphasize it out of habit.
Therefore, the association of the k with violent
tendencies cannot be true for all people.

A major trait in handwriting is speed. Al-
though we are told that a quick writer is a fast
thinker, we must realize that a person who has
consumed excessive caffeine will also write
quickly or that a sleepy person will write very
slowly. Although these last two reasons support
the idea that speed of writing is related to
speed of thinking, the caffeine high and the
sleepy condition are temporary and may not
be typical of the person’s normal condition.
Thus, there is a question of validity when re-
lating speed of writing to quickness of thought.
Another key point in graphology is linking pen
pressure to anger or energy. Angry writers tend
to press hard with a pen and will sometimes
tear the paper. Normal people will also press
hard when they are using a ballpoint pen that
rolls with difficulty, or they may tear the paper
if writing on a soft surface. Either state of af-
fairs will make the pen pressure appear exces-
sive, and the graphologist may conclude the
writer is angry, yet both situations have exter-
nal influences acting on the process of writing
that have nothing to do with the writer’s state
of mind.

The slant of a person’s writing is supposed
to reveal his level of extraversion or introver-
sion. The International Graphoanalysis Society
of Chicago provides a clear-plastic handwrit-
ing slant gauge to their students to enable
them to determine the slope of handwriting on
a scale of A to F, with A being introverted
(backhanded writing) and F being very ex-
traverted (slanted far to the right). One can

17
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conduct a simple experiment to show slant is
not a reliable aspect of handwriting analysis.
Ask a man to sit comfortably and start writing.
After he has written a few sentences, ask him
to stop and turn the paper counterclockwise a
bit. He will continue to write comfortably, but
his writing will now display a greater right-
ward slant (the author conducted this experi-
ment). His emotional state has not changed;

only the position of the paper has shifted.
Thus, writing slant is shown to be an unreli-
able approach to determining extraversion.
The appearance of a particular trait does not
always mean the author has the matching
mannerism at all times. For example, one uni-
versity professor had appalling handwriting,
from which a graphologist might have cor-
rectly predicted a disheveled appearance.



However, this instructor was also an expert in
molecular structure, and his work in that field
was impeccable. The graphological conclusion
for this professor missed an important facet of
his life, and therefore was not relevant. A per-
son who prefers to print sentences instead of
writing in copybook fashion is said to be “con-
struction minded.” This is a common trait for
men or women in the building trades, archi-
tecture, and engineering who sketch boxlike
structures and sketch legible plans for a living.
This statement is a generalization but not a
rule. Consider the case of a man who wrote
and spoke Chinese, which has a picture-alpha-
bet. That is, the Chinese word for house is a
symbol that is derived from a sketch of a
house. When the man wrote in English, he
sketched his letters instead of writing in a
script. Yet he was not in the construction busi-
ness; he was the manager of a garage. Thus,
the graphological trait of the “construction-
minded” personality is not interpreted the
same across all nationalities.

Handwriting experts are often used to select
the best potential employees from a stack of
handwritten job applications. In a series of
studies reported by Abraham Jansen (1973,
126), when graphologists examined several
handwritten résumés and the results were
compared to business personnel ratings, the
graphological judgment showed a positive but
very slight agreement. Although a handwriting
analyst can be useful in choosing a few good
applicants from a large number of applica-
tions, there are some potential problems. For
example, if job seekers know that a company’s
decision to interview and hire is based on
handwriting, they may ask honest, reliable,
and intelligent acquaintances to write the ré-
sumés. Alternatively, the job seekers could
pick up a book on graphology at the library
and learn the handwriting style necessary to
get hired. Thus, a graphologist may be tricked
into recommending an unsuitable person for a

job.

HANDWRITING ANALYSIS AND GRAPHOLOGY

Graphotherapy is like handwriting analysis
in reverse. Graphotherapists believe that a
change in handwriting causes a change in per-
sonality. They cite instances where a grapho-
therapist has been able to cure emotional ill-
nesses by teaching the subject to write better.
They defy credibility by claiming the current
handwriting taught in public schools in the
United States and Canada is creating mental
illness in our children. Of course, anybody can
practice inflating their upper loops and mak-
ing Greek-style es (two traits associated with
higher intelligence) to impress handwriting
analysts, but such changes in handwriting style
won’t increase the number of neurons in one’s
brain, nor will it erase blocks to memory, im-
prove oxygen transfer across arterial walls, or
alter one’s 1Q score. At most, it can create a
new persona that pretends to be intelligent
and organized. Another issue in job selection
by handwriting analysis is correlation. For ex-
ample, in graphology, the letter f represents
organizational ability. An inflated upper loop
suggests management potential; an inflated
lower loop is a sign of a person who follows or-
ders well. The letter f may also have a personal
meaning; perhaps it is the first letter of an ap-
plicant’s girlfriend’s name or a reminder of the
time he was beaten for uttering the f~word.
Thus, although the lowercase f is an indicator
of organizational position, there are other fac-
tors that can reduce the correlation of man-
agement ability to handwriting.

Handwriting is not the only external indica-
tor of personality. Body language, speech, and
choice of colors, cars, and dress are outward
traits that reveal certain things about our char-
acter. They are studied by salespeople to help
select the right product for the customer. For
example, people who are conforming and reli-
able often speak in a predictable tone, wear
blue clothing, drive conservative cars, and
write in copybook style. However, just as not
all owners of blue sedans are conformists, not

all outward signs correlate to personality traits.
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Someone can buy a blue car because of its
price, thus showing they are more motivated
to acquire a bargain than to travel in a vehicle
having the correct color for their personality.
We can say there is a correlation between ob-
served behavior and personality, but this cor-
relation is never perfect.

In conclusion, graphology is based on a re-
lationship between personality and handwrit-
ing, but it does not accommodate external fac-
tors in the analysis. The relation between
handwriting and personality is neither reliable
nor valid enough to call handwriting analysis a
science. It is an art with many interpretations,

even among professional graphologists who
seldom agree on the same interpretation of a

handwriting sample (Jansen 1973, 126).
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Hypnosis

ROBERT

ypnosis is a deeply relaxed state in
which one person (the subject) be-

H

tions made by another (the hypnotist). Scien-

comes unusually receptive to sugges-

tists are not agreed on whether hypnosis is an
altered state of consciousness (trance), differ-
ent from both sleep and wakefulness, or
whether its effects can be explained by the ex-
pectations of the subject and others present.
Its use as a form of entertainment on the stage
and on television has deterred many from
studying it seriously, but it has also been used
in both medical and psychotherapeutic prac-
tice and research.

A session of hypnosis begins with the sub-
ject in relaxed pose and the hypnotist making
a series of suggestions, referred to as “hyp-
notic induction.” These suggestions are aimed
at causing the subject to relax and become ab-
sorbed in thoughts and images mentioned by
the hypnotist. Sometimes, a subject may be
asked to fix his or her gaze on a small object,
light, or pattern while listening to the hypno-
tist. The monotony of this activity helps to in-
duce relaxation and openness to suggestion.
When the induction is complete, the hypnotist
may make various suggestions to test the
depth of the hypnotic state. For example, the
subject may be told that a limb has become
rigid and immobile or that a part of the body
will move by itself (ideomotor suggestions).
Perceptual suggestions induce experiences in
the subject, such as the feeling that an arm

has become very heavy or very cold. Complex
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experiences may also be suggested, for in-
stance, that the subject is taking part in some
social event or reliving a past experience.
Subjects may respond freely to these situa-
tions, or they may be directed to adopt a par-
ticular response; thus, they could be told,
“Your foot is becoming hotter and hotter, and
to relieve this you must take off your shoe and
put it on the table.” Any response may be di-
rected to take place after the hypnotic session
is finished (posthypnotic suggestion). People
can also be instructed to forget the instruction
was given, so that they later act upon it with-
out knowing why.

Stage hypnotists often select the most sug-
gestible subjects by making suggestions to an
entire audience and seeing which people re-
spond best. These individuals will be the sub-
jects who can be induced to perform the most
bizarre acts with the greatest entertainment
value. A favorite such “test” is arm levitation,
in which an entire audience is asked to stand
with their eyes closed while the hypnotist sug-
gests that their right arms are getting lighter
and lighter and floating upward. A few will re-
spond with highly raised arms, showing that
they are very receptive to suggestion. The U.S.
psychologist Ernest Hilgard (1986) estimated
that about 15 percent of people are highly
susceptible to hypnosis and that 5 to 10 per-
cent highly resistant. He also showed that sus-
ceptibility decreases with age, a fact that has
led some researchers to believe that it reflects

a biological characteristic.
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It is generally maintained by hypnotists that
no one can be hypnotized to do anything that
is “against their will.” In practice, this seems to
mean anything that conflicts with their moral
code or personal values, but attempting to
demonstrate this can backfire. One college lec-
turer used to demonstrate hypnosis to his psy-
chology classes and finish with a suggestion
that the subjects would take off their clothes.
The students would invariably refuse, but one
day, a young woman began to strip without
hesitation. The lecturer hastily terminated the
session and asked her why she hadn’t refused
like the others. She replied that she was pay-
ing her way through college by working week-
ends as an exotic dancer. Taking her clothes
off in front of a group of strangers was nothing
unusual for her.

The History of Hypnosis

The power of suggestion in effecting “miracle
cures” may have been known as far back as
biblical times and was mentioned by Aescu-
lapius in 400 B.c.e. However, modern interest
in the phenomenon is generally traced back to
Franz Anton Mesmer, an Austrian physician
practicing in Paris in the 1780s. Mesmer be-
lieved that everyone possessed magnetic fields,
which he termed “animal magnetism,” and
that illness resulted when the balance of these
fields was disturbed. Since he believed his own
magnetism to be unusually abundant, he
thought he could cure disease by channeling
some of his surplus into patients to restore the
balance in their own fields.

Mesmer had patients sit in a darkened room
while soft music was played. Around them
were barrels of water, ground glass, and iron
filings, which were supposed to influence the
magnetic fields. Mesmer donned a theatrical
robe and carried an iron bar, with which he
tapped patients lightly in passing. Some were

so affected that they had fits or convulsions
and had to be taken into another room to re-
cover. The whole setting was designed to im-
press with suggestions of mystical power, and
some patients did report cures. However, a
committee set up by King Louis XVI to investi-
gate Mesmer concluded that the cures were
due not to animal magnetism but to sugges-
tion, and Mesmer’s work fell into disrepute
(see Mesmerism entry in section 5). His name
survives in the word mesmerized.

In the 1840s, James Eskdale, a British
physician working in India, reported conduct-
ing painless surgical operations without anes-
thetic using hypnosis, a term coined by a col-
league from the Greek word for sleep.
According to Eskdale, patients reported no
pain during surgery, and they had no memory
of pain afterward. Anesthetics were just being
developed, however, and little attention was

paid to his work.

Hypnosis as Enterfainment

Since hypnotized subjects can be induced to
perform suggestive or outrageous acts in front
of others, hypnosis has been used for decades
as a form of entertainment on the stage and
television. Sometimes, simple demonstrations
are used, such as the human plank trick. In
this trick, the subject usually lies across three
chairs and is told that his or her body has be-
come totally rigid. The hypnotist then removes
the middle chair, leaving the subject suspended
from the other two chairs by head and heels.
More complex perceptual suggestions are
often made, so that a whole group of subjects
act out different responses to a particular word
from the hypnotist or some other trigger stim-
ulus. These responses might be shouting,
singing, or doing an animal impression. People
can also be persuaded that they have special

powers, such as X-ray vision to see through



people’s clothing and reveal the audience
naked. Such effects are often referred to as
“hallucinations,” but when questioned after
being part of such an experience, subjects
clearly indicate they did not actually see the
effects suggested (such as a naked audience),
although at the time they behaved as if they
did. People can also experience “negative hal-
lucinations” (believing something is absent
when it is not). However, although they will
say that they cannot see the object in question,
they will still walk around it instead of bump-
ing into it, rather as sleepwalkers do. People
who are merely pretending to be hypnotized
usually bump into such objects.

Since show business hypnotists have some-
times led subjects to perform indecent or oth-
erwise unacceptable acts, most Western coun-
tries now have some system for the regulation
or licensing of hypnosis when used for enter-
tainment. A few people have claimed to suffer
psychological damage after participating in
stage hypnosis, but recent reviews suggest that
there is little evidence to support their claims
(Heap 2000). It seems likely that subjects ex-
periencing problems after the event may at-
tribute them to having been hypnotized, and
others may feel in retrospect that they were

humiliated by being made a public show.

The Therapeutic Use of Hypnosis

Since Mesmer, hypnosis has been used by
many physicians, psychiatrists, and psy-
chotherapists for therapeutic purposes. As well
as general relaxation, therapeutic uses include
suggestions intended to encourage change in
attitudes and behavior—for example, to im-
prove self-esteem and confidence or to reduce
the craving for tobacco. Naturally, these
changes should be agreed upon in advance be-
tween therapist and patient.

As well as psychological or behavioral prob-
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lems, psychosomatic disorders (physical ail-
ments with a psychological cause) are reported
to be amenable to hypnotic treatment, and a
number of scientific studies confirm that this
may be so. These disorders include migraine
headaches, some intestinal problems such as
irritable bowel syndrome, asthma, and several
skin complaints such as eczema, psoriasis, and
even warts (Agras 1984). Since physicians gen-
erally accept that there is a psychological ele-
ment in much physical disease, it is not sur-
prising that hypnosis has also been used in the
treatment of “purely” physical illness. Thus, it
has been used to alleviate pain in both medical
and dental practice, as well as in natural
processes such as childbirth.

It is very difficult to evaluate many claims
for the therapeutic effectiveness of hypnosis,
as the whole field is plagued by problems of
definition. For example, many therapists use
elements of hypnosis in their work, such as re-
laxation and suggestion, without calling them
by that name. It is also certain that suggestion
can have significant effects outside of hypno-
sis, such as the well-known placebo effect—the
tendency of people to report improvement
when given any treatment, even one that has
no treatment value. Sorting out these influ-
ences takes very careful experimental design
and statistical evaluation of the results.
Nonetheless, in a recent report, the British
Psychological Society (2001) accepted that
there can be therapeutic value in hypnosis for

both physical and psychological problems.

Hypnosis and Memory

The use of hypnosis to enhance memory dates
back to at least 1895, when the Viennese psy-
choanalyst Sigmund Freud reported its use in
the case of a female hysteric patient. He
claimed to have traced the cause of her prob-
lem to sexual abuse in childhood, perpetrated
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lustration of hypnotic pendulum. (Bruce T. Brown/Stone Images)

by her father, and he suggested this as a gen-
eral cause of hysteria. The woman’s memory of
the abuse was supposed to have been repressed
(removed from consciousness and hidden in
the unconscious mind). Freud was ridiculed,
however, as hysteria is a common condition
and his theory implied the existence of a great
many abusive fathers in middle-class Vienna.
Freud eventually accepted that what he had
uncovered was a fantasy rather than a re-
pressed memory, and he subsequently dropped
the use of hypnosis to recover lost memories.
Despite Freud’s experience, some therapists
continue to use hypnosis—or elements of it—to
regress patients to an earlier age in an attempt
to recover lost memories. In regression, pa-
tients are hypnotized, encouraged to imagine
that they are still children, and asked ques-
tions about what they experience at that age.
Some therapists even claim to be able to

regress people beyond birth to previous lives.

There is no scientific evidence that this pro-
cess has any validity, nor any evidence for its
effectiveness in therapy.

Hypnosis has also been used in attempts to
enhance the memory of witnesses in police in-
vestigations, perhaps to improve the descrip-
tions of suspects or to confirm car license
numbers that were only briefly glimpsed and
imperfectly remembered. Supposedly, by be-
ing hypnotized, people can be encouraged to
return mentally to the scene that they wit-
nessed and observe it more carefully than they
did at the time. Unfortunately, the only mate-
rial they can work with is what they observed
at the time, and this procedure has often suc-
cumbed to the same problems encountered by
Freud. One British police force hired a foren-
sic psychologist to hypnotize a witness who
had seen a suspect car but could not remem-
ber the license number. Under hypnosis, the

witness reported a full number, and the owner



was duly traced and raided. Unfortunately, the
owner turned out to be the witness’s former
girlfriend. She had recently broken off their
relationship, to his great distress, and her car
number had considerable emotional signifi-
cance for him at the time.

Examples like this highlight the main prob-
lem with regression and hypnotically recov-
ered memory—the memories “recovered” are
often very inaccurate. In recent years, the
problem has come to prominence in cases of
so-called false memory syndrome, although
the term syndrome is inappropriate in this
context, as it suggests a disease pattern. In fact,
it is completely normal for hypnotically in-
duced memories to be held with great confi-
dence by subjects, however inaccurate they
may be. This may be why allegedly recovered
memories can lead to protracted court cases
brought by the supposed victims of childhood
abuse and reinforce fixed ideas in others who
believe they have been abducted by aliens.
Studies have shown that, although people re-
member more under hypnosis than they oth-
erwise would, they recall more inaccurate
information as well as more accurate informa-
tion. Under less controlled conditions than
those of a scientific experiment, it is often im-
possible to distinguish between the two. The
situation can be complicated still further by
“source amnesia,” in which the subject re-
members the information (accurate or not) but
forgets that it was recalled under hypnosis. Fi-
nally, it has not yet been demonstrated that
memories can be repressed while remaining
accessible through hypnosis; the existence of
false memories, however, is not in doubt (Con-
way 1997). Consequently, in both the United
States and Britain, the authorities have laid
down guidelines for the forensic use of hypno-
sis, and in Britain specifically, it is actively dis-
couraged, especially with witnesses who may
later give evidence in court. The use of hyp-
notic regression in therapy is much less well
regulated.

The Nature of Hypnosis

Strangely enough, although the phenomenon
has been known and used for 200 years, the
nature of hypnosis has received little scientific
attention until the last few decades. Inevitably,
there is disagreement among researchers
about what hypnosis actually is, and two
schools of thought have emerged. One takes
the traditional view that hypnosis is a trance
state—a state of consciousness different from
both sleep and wakefulness. The other be-
lieves that hypnosis is nothing more than so-
cial role-playing, induced by the expectations
of the subject and perhaps the audience, if
there is one. Both of these theories have prob-
lems in terms of explaining all the phenomena
associated with hypnosis.

Prominent among the “state” theorists is
Ernest Hilgard (1986), who proposed a “neo-
dissociation” theory. According to this theory,
hypnosis divides consciousness into separate
and parallel channels of mental activity, so that
the subject can attend to the hypnotist and
other events simultaneously. Thus, when told
under hypnosis that he was deaf, a subject ap-
peared to be so. However, when asked to give
a signal if there was some part of him that
could still hear, he gave the signal. Similarly,
when told that one of their hands is anes-
thetized, subjects typically say that they cannot
feel when that hand has been touched. How-
ever, when both hands are touched several
times and the subjects are asked to count the
number of touches, they report the total num-
ber of touches to both hands, including the
“anesthetized” one. Like the “deal” man who
could still hear, it seems there is some part of
them that can still feel the anesthetized limb.

T. X. Barber (2000) argued that hypnosis is
nothing more than subjects acting out a role in
accordance with what they feel is expected of
them. What they do, Barber suggested, is sus-
pend the normal rules of self-control, enabling

them to carry out acts that are normally inhib-
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ited. He has shown that many hypnotic
demonstrations—including the human plank
trick—can be performed by nonhypnotized
people. Barber also showed that even skilled
hypnotists are unable to tell whether someone
is genuinely hypnotized or just pretending.

The controversy and the research continue.
The most recent review of research and prac-
tice (British Psychological Society 2001) re-
ported that, 200 years after Mesmer, no firm
conclusion could yet be drawn about what
hypnosis actually is.
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|deomotor tffect
(the “Ovija Board" tffect)

MIGCHAEL

he ideomotor effect is the phenome-

non whereby a seemingly involuntary

movement occurs in response to the
suggestion or expectation of that movement.
Ideomotor responding is thought to underlie
certain activities or phenomena that are ac-
corded paranormal status, such as the Ouija
board (or planchette) and dowsing, as well as
other extraordinary practices such as facili-
tated communication.

A common illustration of ideomotor re-
sponding is postural sway. One person is in-
structed by another to stand upright and to
focus on the slight tendency for his or her
body to sway backward and forward to main-
tain balance. The suggestion is continually re-
peated that these movements are becoming
more and more pronounced. Individuals vary
in their responsiveness to this suggestion;
some do not respond at all, whereas some re-
spond so well that they have to be kept from
falling over.

Another example is arm levitation in re-
sponse to repeated suggestions that the sub-
ject’s arm is feeling light and automatically
rising; similar responses are seen in finger
levitation and as a reaction to suggestions that
the participant’s outstretched arms are being
drawn together by an invisible force. Often,
an apposite image is introduced; for example,

imaginary magnets may be held in each hand
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in the case of the last example mentioned
here.

The ideomotor effect exemplifies what is
sometimes called the “classic suggestion ef-
fect,” which also includes changes in percep-
tual experiences (e.g., warmth or coolness of
the hand). The key characteristic is that the
response is experienced as involuntary. Indi-
viduals differ in their responsiveness to ideo-
This

appears to be a stable characteristic and is

motor suggestions. responsiveness
sometimes termed “primary suggestibility.”
The ideomotor effect is most likely to be
the basis of certain unusual phenomena
whereby observed movements in humans are
ascribed to some paranormal entity or force,
thus contravening Occam’s razor. (This is the
principle that hypothetical constructs should
not be used when the phenomenon can be
explained by existing knowledge.) An exam-
ple is the Ouija board, or planchette, and its
variations (e.g., turning tables). One or more
participants place a finger or fingers on a
movable object such as a small platform on
wheels. The participants then ask questions,
and the object moves, apparently automati-
cally, toward one of two written replies, “Yes”
or “No.” A popular variant is to use an in-
verted tumbler surrounded by a circle of
cards, each bearing a letter of the alphabet,

with the answers spelled out as the tumbler
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moves toward different letters in sequence.
Some people believe that this arrangement al-
lows a dialogue between the participants and
the spirits of people who have died. However,
the effect may be more parsimoniously ex-
plained by the net result of the participants’
ideomotor responding due to expectation.

Another example is sometimes known as
Chevreul’s pendulum. One person holds the
string of a pendulum at the top and fixates the
bob, which initially is in the resting position.
The experimenter suggests that when the
other person thinks that the pendulum is mov-
ing in a particular direction (backward and
forward, side to side, clockwise, counterclock-
wise, and so on), it will gradually start to do so,
without any deliberate effort on his or her
part.

Hypnotherapists have employed pendulums
in this way on the assumption that the ideo-
motor reponses allow a dialogue with a pa-
tient’s unconscious mind. A particular move-
ment of the pendulum, say, backward and
forward, is identified as the unconscious com-
munication “Yes,” whereas a different move-
ment, say, side to side, denotes “No.” The ther-
apist may then address questions to the
patient’s “unconscious mind,” such as, “Is
there any particular memory that may be still
troubling you?” Nowadays, most hypnotists
prefer signals by ideomotor finger movements.

The idea that the communications come
from the patient’s unconscious mind can best
be regarded as a metaphor. There is no reason
to suppose that the answers elicited have any
special validity, but there may be circum-
stances in psychotherapy in which this proce-
dure has some advantage over direct verbal
communication when broaching sensitive and
potentially distressing issues.

Simple pendulums are also employed by
dowsers, some of whom claim to be able to use
them to locate missing objects or people by
holding them over maps. There is also a tradi-

tion of foretelling the sex of an unborn child

by the direction of the swing of a pendulum
over the expectant mother’s abdomen.

Another dowsing technique uses rods. A
dowsing rod can be manufactured by straight-
ening out a wire coat hanger, cutting it down
to an appropriate size, and bending it at a right
angle near one end so the small shaft fits com-
fortably into the hand. One such rod is held in
each hand at about shoulder height with the
long shafts parallel and horizontal, pointing
ahead. At some stage, as one processes around
an area, the long shafts will swing toward (or
sometimes away from) one another. If just one
of these rods is used, the same movement will
be observed.

The relevant ideomotor response in this
case is the raising of the hand, thus changing
the position of the rod’s center of gravity in re-
lation to the fulcrum at the hand. (Some
dowsers claim that putting the short end of the
rod in a sleeve, such as the empty stem of a
ballpoint pen, eliminates the influence of the
ideomotor effect, but this is clearly fallacious.)
Therefore, a plausible explanation of dowsing
is the ideomotor effect in response to the ex-
pectations of the dowser.

The ideomotor effect appears to underlie fa-
cilitated communication, whereby children
with learning disabilities or autism seem able
to type out complex messages on a keyboard
even when there is no prior evidence of any
degree of literacy. This phenomenon only oc-
curs when the child’s hand is supported by a
trained facilitator. In this case, it is the expec-
tations and ideomotor responding of the latter
that are responsible for the message produced
on the screen or paper.

One explanation for the occurrence of the
ideomotor effect is that imagining or expecting
the movement generates equivalent neuro-
muscular activity that is too slight to be con-
sciously experienced. A gross movement, such
as arm levitation, may be the result of a se-
quence of small ideomotor responses. How-

ever, a second mechanism—dissociation—may



underlie more complex activity, as in auto-
matic writing. It is hypothesized that some in-
dividuals may have a well-developed capacity
for suppressing from conscious awareness ac-
tivity that would normally be experienced at a
conscious level. In the case of the ideomotor
effect, this would be awareness of the inten-
tional effort normally associated with the
movement; hence, say, the hand appears to be
moving on its own. A third mechanism at work
may be attribution; the participant is more in-
clined to experience the movement as invol-
untary because the context (the instructions of
the experimenter) have defined it thus.

IDEOMOTOR EFFECT
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Laundry Balls

ROANT

aundry balls are spherical or toroidal
(doughnut-shaped) objects intended to
be inserted into a washing machine in-
stead of soap. The basic claim for laundry
balls is that they are as effective as soap at
cleaning clothes but have no environmental
impact, since they release no chemicals and
can be reused indefinitely. Laundry balls are
additionally claimed to deodorize, sterilize,
bleach, and soften clothes. They are typically
sold via multilevel marketing but can often be
found in retail stores that cater to the envi-
ronmentally conscious. Most are plastic, but
some are ceramic. Some contain a colored
fluid that never escapes the ball but is suppos-
edly connected with its mechanism of action.
Laundry ball manufacturers usually make
one of two claims regarding how the balls
work. Some claim that they modify the nature
of the water in the washing machine. The wa-
ter is said to become “structured,” “ionized,”
or “clustered,” depending on the manufac-
turer. This special, modified water is suppos-
edly able to more deeply penetrate the fabric
of clothing and carry away dirt. The fact that
no two manufacturers make precisely the
same claims about how the laundry balls
work is a good clue that the entire concept is
invented to exploit the inclination of people
to be environmentally conscious. Liquid wa-
ter has no structure, and water in general
forms structure only in the solid state, namely,
ice. The idea that liquid water contains some

sort of complex internal organizing structure

H
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is similar to the claims of homeopathy and
has no scientific basis. Since the laundry balls
add no chemicals to the water, it is not clear
how they can affect the water at all. Other
claims involve supposed infrared rays that
emanate from the laundry ball and affect ei-
ther the clothes directly or the water around
the clothes. However, there is no reason to
believe that infrared light has any special ef-
fect on water or that laundry balls emit such
light in unusual quantities.

The second common claim is that “liquid
magnetism” emanates from the laundry ball.
Suppliers making this claim use words from
the science of magnetohydrodynamics to
string together unsubstantiated claims about
how the special magnetism emanating from
the balls cleans clothes and helps to prevent
disease. However, no details are ever pro-
vided, and the entire notion of liquid magne-
tism appears to have been invented in the
manufacturer’s imagination.

The laundry ball is completely inert and
has no effect on the washing of clothes. In-
stead, the belief that they work is a delusion
reinforced by the simple fact that warm water
and agitation will clean clothes to a consider-
able degree as long as the amount of organic
staining is low. When using laundry balls on
normally soiled clothing, consumers are dis-
covering that detergent is only marginally
beneficial. But heavily soiled or greasy laun-
dry will not become clean with a laundry ball.
With the success of laundry ball promotions,



the uses began to expand into every conceiv-
able cleaning niche, including washing cars,
people, and food.

In both Utah and Oregon, state agencies
have forced laundry ball manufacturers to stop
making false claims about their product. How-
ever, it must be emphasized that marketing of
laundry balls is usually not illegal. By using
certain vague language and limiting details re-
garding claims, companies can sell laundry
balls free from the fear of prosecution.
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Magnetic Therapy

SATYAM

Anod

agnetic therapy involves the applica-
Mtion of magnetic fields on parts of

the body to speed healing, relieve
pain and inflammation, or improve bodily
functions. The use of magnets can be traced
to ancient Greek, Egyptian, Chinese, and In-
dian physicians. Modern magnetic therapy
begins with the Viennese physician Franz An-
ton Mesmer.

Magnetic therapy is becoming a more visi-
ble part of the alternative-medicine boom in
the United States and Europe. Some claim
that properly designed magnetic products are
not simply useful for therapy but are also es-
sential for proper health; they suggest that
people are healthier in parts of the world
where magnetic fields are stronger. And mil-
lions of people visit Lourdes, France, where
greater magnetic fields allegedly prevail. Is it
all just hokum, as many previously assumed,
or is magnetic therapy becoming scientifically
respectable?

Therapeutic Claims

The intimate physiology underlying such a
wide range of claimed benefits is not com-
pletely understood—if, indeed, either the ben-
efits or the physiology exists at all. A common
theme is that magnetic fields increase blood

circulation to and from bodily tissues, which,
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it is claimed, enriches the supply of oxygen
and nutrients while also enhancing the exfil-
tration of contaminants, toxins, and inflam-
matory mediators.

Other studies suggest magnetic fields may
modulate pain receptors to induce a slight
anesthetic effect. Other prototheses abound.
One is that magnetic field effects are directly
transmitted to the brain via blood vessels’
“circuitry,” with a subsequent release of en-
dorphins (chemicals that act as natural pain
relievers). Another is that magnetic fields at-
tract positive ions to enhance the body’s reac-
tion to the Earth’s magnetic fields, with posi-
tive benefits as a presumed consequence (via
a rather obscure mechanism). The explana-
tion accepted by most medical experts is more
mundane—magnets simply harness the power
of placebo. In other words, they work because
people think they work.

Explanations that magnetic fields increase
circulation, reduce inflammation, or speed re-
covery from injuries are simplistic and are not
supported by the weight of experimental evi-
dence, which, it must be said, is itself quite
limited. The effects of magnetic fields on body
tissues are complex and appear to vary from
tissue to tissue and with different intensities
and durations of the magnetic field applied.
The nature of magnetic devices does not al-
ways make them amenable to randomized,
controlled, double-blind studies (which again

are few in number).



Research

Such research as exists is largely divided into
two distinct areas: pulsed bioelectric magne-
totherapy and therapy via fixed magnets. Some
85 to 90 percent of the scientific citations re-
late to the former, largely as pulsed bioelectric
biomagnetic therapy; the remainder are based
on therapy with fixed solid magnets.

fixed Solid Magnets

A small scientific study at the Baylor College of
Medicine suggested magnets may ease pain
(Vallbona, Hazelwood, and Jurida 1997). More
specifically, the study showed that magnets re-
duced muscular and osteoarthritis pain in a
small group of postpolio patients.

In this double-blind study, 29 of 50 patients
enrolled had magnets strapped to their most
tender spots for 45 minutes. The other 21 pa-
tients had sham magnets that looked exactly
the same placed on painful areas. The results
revealed that 76 percent of those with real
magnets said their pain decreased, but only 19
percent of those with fake magnets felt any im-
provement.

This study involved only one 45-minute
treatment, did not compare the magnets to
other treatments, and did not evaluate how
long the reported pain relief lasted. Moreover,
scientific dictates require positive results to be
repeated before they can be considered reli-
able. Throughout medical history, numerous
theories that looked promising based on initial
studies failed when subjected to repeated ex-
amination.

Apart from that, several other “studies”
listed on commercial Web sites for diverse
magnetic products claim similarly diverse ef-
fects. These include reduced foot pain in dia-
betics (magnetic insoles); “clinically relevant”
pain relief and sleep improvement in fi-

bromyalgia sufferers (magnetic mattress pads);

MAGNETIC THERAPY

improvement in visual memory, cognitive
function, drawing performance, and social in-
teractions in Alzheimer’s patients (external ap-
plication of electromagnetic fields ranging
from 5 to 8 hertz); and remission of depressive
symptoms (transcranial magnetic stimulation).
Further claims attributed to unspecified mag-
netotherapeutic products include improve-
ment in everyday performance in children
with attention deficit disorder, relief of pain
from sports injury, edema reduction in ankle
sprain, and much more.

Without exception, these investigations have
not been replicated and/or they lack scientific
controls. Rigorous scientific studies sufficient
for acceptance by mainstream medicine are in
short supply. One rigorous study of low-back
pain treated by magnets versus sham magnets
was published in the Journal of the American
Medical Association in 2000, but no pain or
mobility differences were evidenced. Hence,
most physicians do not recommend magnets
for pain relief or other uses. This dearth of
data is also why the U.S. Food and Drug Ad-
ministration (FDA) has not approved any
health product with magnets and why the Fed-
eral Trade Commission is cracking down on
companies that claim magnets can treat or
cure illnesses.

However, the results of several studies were
intriguing enough that the National Institutes
of Health’s Office of Alternative Medicine
(NIH-OAM) has commissioned two studies of
magnetotherapy, but results are not yet pub-

lished.

Pulsating Electromagnefic field Therapy

The most widely studied application of electro-
magnetic field therapy in human medicine is
in fracture therapy. Although the mechanisms
remain undetermined, several studies report
electrical fields generated by pulsatile electro-

magnetic field therapy stimulate biological
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processes pertinent to osteogenesis and bone-
graft incorporation. This form of therapy is ap-
proved for the treatment of delayed and non-
union fractures in humans in the United States
by the FDA. Pulsating electromagnetic field
therapy, however, delays the healing of fresh,
experimentally induced fractures in rabbits.

Pulsating electromagnetic field therapy has
also been evaluated in the treatment of soft-
tissue injuries, with the results of some studies
providing evidence that this form of therapy
may be of value in promoting the healing of
chronic wounds (such as bedsores), in neu-
ronal regeneration, and in many other soft-tis-
sue injuries.

In contrast, a number of investigators have
been unable to show any effect of low-level
electromagnetic fields on tissue healing. One

Magnetic therapy advertisement for Magnetic

Shields, a sort of body armor to enhance the
magnetic power of the body, 1893. (The Fortean
Picture Library)

study, for example, failed to identify any bene-
ficial effect of applying a magnetic field to a
nonhealing fracture and concluded that the
long periods of immobilization and inactivity
required for the application of the magnetic
field therapy were just as likely to be responsi-
ble for tissue healing.

Criticisms of pulsating electromagnetic field
studies include several points: some of the
studies are poorly designed, independent trials
have not been conducted to confirm positive
results, and the electrical fields induced by the
machines are several orders of magnitude
lower than required to alter the naturally oc-
curring electrical fields that exist across bio-
logical membranes. Even proponents of the
therapy concede that much work needs to be
done to optimize such variables as signal con-
figuration and duration of treatment before
pulsating electromagnetic field therapy can be

generally recommended.

Markefing Magnetism

Magnetic therapy appeals to those who want to
relieve chronic pain without drugs and invasive
intervention. Both athletes as well as ordinary
folks are strapping magnets onto sore spots in
order to find pain relief and faster healing from
sprains, strains, cramps, and mangled muscles.
As a result, magnetic therapy is becoming in-
creasingly popular, particularly among os-
teopaths, physiotherapists, and chiropractors as
well as various holistic practitioners.

About $150 million worth of magnets are
sold as medical products each year in the
United States alone. They come under more
than a dozen different brands and in various
shapes and sizes. The range goes from coin-
sized patches that cost a few dollars to king-
sized mattress pads that sell for up to $1,000.
One can even buy magnet-studded facial

masks, car seats, shoe insoles, and pet collars.



Vendors selling magnets claim that magnetic
therapy does not have any side effects, but its
effects are not warranted in pregnant women,
people with pacemakers and defibrillators, and
people suffering from open sores, tuberculosis,
viral infections, and mycoses. Currently, no
study is available to document the long-term
effects of magnetic therapy.

Gonclusions

The status of magnet therapy is typical of other
largely unconfirmed claims rampant in alter-
native medicine. It is certainly possible and
even likely that magnets have significant phys-
iological properties and so may well have ther-
apeutic applications. Still, very few data have
been derived from well-designed scientific
studies testing the efficacy of magnetic therapy
in the treatment of specific medical syn-
dromes. Moreover, the fact that magnetic ther-
apies appear harmless does not mean they are
safe. Thus, comprehensive issues of safety and
efficacy persist with respect to the medical use
of magnets. Indeed, there is such a dearth of
systematic data as to either the safety or effec-
tiveness of magnetotherapy that, for now, the
best advice is caveat emptor.

MAGNETIC THERAPY
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The Mars face

Extraterrestrial Archaeology

RENNETH

n a general historical perspective, the ul-
timate source of the Mars Face contro-

|

ian astronomer Giovanni Schiaparelli, who, in

versy can be traced to the musings of Ital-

1877, observed linear markings on the face of
Mars. He called them canali (the Italian word
for channels), which he identified as natural
features of the Martian landscape. U.S. as-
tronomer Percival Lowell became the chief
proponent of the hypothesis that Schiapar-
elli’s canali were, in fact, “canals” that were
the result of intelligent activity, designed to
distribute water to the agricultural fields and
settlements of Martians. Speculation about the
possibility of intelligent life on our planetary
neighbor has burgeoned ever since.

The proximate source of the Mars Face
controversy was a grainy photograph (see fig-
ure) taken on July 25, 1976, by a camera
mounted on the Viking orbiter spacecraft.
Searching for potential landing areas on the
Martian surface while flying at a little more
than 1,860 kilometers (1,162 miles) above a
region of the Red Planet called Cydonia, the
Viking camera caught sight of a surface fea-
ture that appeared to bear a striking resem-
blance to a human face (Malin Space Science
Systems 2002).

Though conspiracy theories abound sur-
rounding this feature of the Martian land-
scape, it cannot be said that the National

|
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Aeronautics and Space Administration
(NASA) made any attempt to hide or cover it
up. In fact, on July 31, just six days after the
photograph was radioed back to Earth and
processed, NASA released the image to the
public and included this caption: “The huge
rock formation in the center, which resembles
a human head, is formed by shadows giving
the illusion of eyes, a nose and a mouth”
(NASA press release). Ultimately, nine images
of the so-called face were captured by the
Viking spacecraft, but none was as evocative
as the original (to view a selection of these im-
ages, see Malin Space Science Systems 2002).

Soon thereafter, some were suggesting that
the facelike feature on Mars, which was 3
kilometers (nearly 2 miles) long and 240 me-
ters (about 800 feet) high, was neither an illu-
sion of light and shadow nor a fortuitously
shaped natural feature. Rather, they said, it
was actually an artistic depiction of a face—a
monumentally scaled archaeological artifact
of an ancient and now most likely extinct
Martian civilization (DiPietro and Molenar
1982). Some looked beyond the face, seeing
in its proximity the archaeological ruins of a
great city replete with a five-sided pyramid, a
fortress, transportation arteries, and an artifi-
cial mound, or “tholus,” surrounded by a

moat (Hoagland 1987). Richard Hoagland,
who has been a lightning rod in this debate



(see Posner 2000 for some interesting insights
into Hoagland), has argued that the Cydonia
images show the remains of a complex settle-
ment—not of indigenous Martians but of aliens
who colonized Mars as much as half a million
years ago. In Hoagland’s speculation, these ex-
traterrestrials next colonized Earth, and we are
their descendants, explaining the fact that the
Mars Face is recognized as a face precisely be-
cause it looks human.

Much of the Mars Face argument seems to
be based on an iteration of the kind of
“Rorschach archaeology” applied by Erich von
Diniken (see the “Ancient Astronauts” entry in
this encyclopedia). In other words, those who
support the hypthesis that the face and associ-
ated features are artificial have come to their
conclusions subjectively, by eyeballing low-
resolution photographs taken of the Martian
surface. They argue that the Cydonia feature
must actually be a carved human face because
it seems to resemble one.

A fundamental problem in this line of rea-
soning is the fact that it is not at all uncommon
for natural features of the landscape here on
Earth to suggest artificial images, again in the
way inkblots suggest specific pictures. For ex-
ample, the “Old Man in the Mountain,” so em-
blematic of New Hampshire that its profile is
on that state’s license plates, indeed looks like
an old man but is obviously an entirely natural
feature. Wisconsin has its remarkable—and en-
tirely natural—profile of the Indian leader
Black Hawk. Virtually all solution caverns
have rock formations that suggest a variety of
recognized artifacts, such as the Statue of Lib-
erty, the U.S. Capitol dome, Abraham Lincoln,
two eggs sunnyside up, and so forth. NASA im-
age researchers have found other remarkable
elements of the Martian landscape that bear a
striking resemblance to seemingly nonnatural
features. For example, even a cursory glance at
a Martian meteor-impact crater that is 8 kilo-
meters in diameter indicates that it deserves its
designation as the “largest happy face” in the

THE MARS FACE

known universe (see http://www.msss.com/
education/happy_face/ happy_face.html). An-
other feature produced by two intersecting
craters is readily recognizable as a Valentine’s
Day heart (see http://mpfwww.arc.nasa.gov/
mgs/msss/camera/images/6_17_99_heart/
index.html). And a Martian lava flow bears an
uncanny resemblance to the Muppet character
Kermit the Frog.

More detailed—and, ostensibly, more objec-
tive—claims concerning the possible artificial
source of the Cydonia features rely on mathe-
matical arguments concerning their alignments
and locations. It is maintained that these align-
ments are not random, as would be expected if
the features were natural, but instead reflect
precise mathematical relationships that only a
highly sophisticated society could incorporate
into their design (Hoagland 1987).

NASA scientists are quite skeptical of any
such conclusions based on measurements
taken from the Viking photographs of Mars.
These photographs are extremely low-resolu-
tion pieces—each pixel in the original face
photograph corresponds to 43 meters (141
feet) on the ground—and are quite imprecise
and, therefore, highly inaccurate. For example,
the so-called pyramid’s location on the face
photograph varies by as much as 17 kilome-
ters, depending on which positioning system is
employed when analyzing the photograph (M.
Malin 2002).

New photographs of the Cydonia region
have been taken by the Mars Global Surveyor
(MGS) satellite, which has been in orbit
around Mars since September 1997. The MGS
camera is able to take photographs of a far
higher resolution than the Viking orbiter and
in April 1998 snapped an image of the Mars
Face feature (see http://www.msss.com/mars_
images/moc/4_6_98_face_release/compare.
gif). Each pixel in this photograph represents
only 4.3 meters (14.1 feet) of the Martian sur-
face; this resolution is ten times higher than
the best images of the face taken by Viking.
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Viking orbiter images acquired in 1976 showed that one of thousands of buttes, mesas, ridges, and knobs in

the transition zone between the cratered uplands of western Arabia Terra and the low, northern plains of
Mars looked somewhat like a human face. (Image 35A72, NASA/JPL/Malin Space Science Systems)

One would be hard-pressed to coax any kind
of a facelike image from the 1998 photograph.
But there was apparently enough ambiguity
left (the photograph was taken at a substantial,
45° angle, and there was significant cloud
cover) that supporters of the face hypothesis
held out hope that subsequent images would
provide clearer evidence. In one sense, they
were correct. On April 8, 2001, the MGS was
rolled to an angle of 24.8° to its left and pho-
tographed the face from a distance of only
about 450 kilometers (280.5 miles). The Mar-
tian atmosphere was quite clear when this pho-
tograph was taken, and the image has an even
higher resolution than the April 1998 image,
with each pixel representing only about 1.56
meters (about 5 feet, the maximum resolution
possible with this camera). According to NASA
(press release), an object the size of a small
building would be discernible in this image;

genuine cultural features, especially monu-
mental features such as pyramids or temples,
would be easily recognized. However, no such
features are present in the new photograph,
and the fabled Mars Face has disappeared com-
pletely; all that is left is an eroded mesa with a
rather nondescript depression where the sup-
posed eye was located and a linear valley where
people saw a mouth (see next Figure).

The face mesa is only one of many on the
Cydonia plain. The geologic processes that
produced these landforms are uncertain; the
mesas may have been eroded by wind, water,
or even glacial activity sometime in Mars’s
past. Measurements taken with the Mars Or-
biter Laser Altimeter (MOLA) provide precise
measurements of the heights, proportions, and
volumes of these mesas. The face mesa is in no
way unique or unlike the other mesas that dot
the plain, except for the fact that with a low-
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On April 8, 2001, the Mars orbiter camera on the Mars Global Surveyor spacecraft obtained a new high-
resolution view of the “face.” (MOC image E03-00824, NASA/JPL/Malin Space Science Systems)

resolution camera and the right lighting condi-
tions, it looks like a human face. The measure-
ments are so precise—the MOLA has a remark-
ably accurate vertical precision of between 20
and 30 centimeters (8 and 12 inches)—that
NASA scientist Jim Garvin has even produced
a trail map leading to the top of the mesa,
should astronauts ever reach the Cydonia re-
gion of Mars (NASA press release). He esti-
mates it will be a two-hour hike.

With the application of high-resolution pho-
tography and instrumentation such as the laser
altimeter, the face on Mars has disappeared,
feature by feature, like the Cheshire cat in Al-

ice in Wonderland. The Cydonia mesas provide
no proof that intelligent life once existed on

Mars.
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Meditation

JUARN

he word meditation refers to religious

I practices aimed at producing transcen-
dental experiences and changes in
consciousness by quieting or focusing the
mind. Meditation is present in nearly all reli-
gions, but its practice is central in Buddhism,
Hinduism, and Taoism. In Christianity, the
practice of meditation with the aim of pro-
ducing mystical states is often discouraged
(White 1974, 149-158). In any event, in
Christianity and the other monotheistic reli-
gions, meditation is primarily a form of
prayer, whereas in Eastern religions, medita-
tion consists of elaborate techniques designed
to produce states of mind in which truth can
be directly perceived. Over the last hundred
years or so, these Eastern meditation tech-
niques have been imported to the West, where
they now exert a considerable cultural influ-
ence. Various claims have been made about
the effects of meditation, ranging from stress
relief to psychic powers, and a fair number of
scientific studies have been conducted to ex-
amine these claims, which are classified here
as paranormal, extraordinary, and ordinary

effects.

Paranormal £ffects

These effects are events that would be in di-
rect violation of the known laws of physics,
and they run the whole gamut of paranormal

CARLOS
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phenomena: clairvoyance, telepathy, levita-
tion, teleportation, astral voyages, seeing
auras, and so forth. Many examples of these
psychic wonders can be found in the autobi-
ography of Swami Yogananda (1968) and in
stories of other yogis and Tibetan mystics
(White 1974, 209-224), but none of them
have been proved. In the 1970s, the Tran-
scendental Meditation (TM) program claimed
to produce “sidhis,” or psychic powers, in its
practitioners, including levitation, invisibility,
and omniscience. The Maharishi European
University published “scientific research” that
allegedly showed that psychic powers are be-
stowed by the “higher states of consciousness”
achieved during the practice of TM (Orme-
Johnson and Farrow 1977, 209-210). This
publication is a prime example of pseudo-
science, being seriously flawed at best and an
outright fraud at worst. The issue of whether
paranormal phenomena actually occurred is
never directly addressed. Instead, the authors
repeatedly confuse the subjective experiences
of the meditators with objective events. The
book in which this research and other papers
are compiled does show pictures of people
levitating one foot above the ground in the lo-
tus position (see figure). In fact, the position
of their clothing and hair indicates that these
people were just jumping with their legs
crossed. The authors complicate matters by
stating that levitation starts with “hopping”
and develops as “a feeling of suspension in

the air for a few seconds” (Orme-Johnson and
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Farrow 1977, 708). Two follow-up papers pub-
lished in the International Journal of Neuro-
science dropped the levitation claims but con-
tinued to refer to this hopping activity as
“Yogic Flying.”

Extraordinary tffects

These effects relate to claims that, although
not in violation of the laws of nature, would
certainly revolutionize our view of ourselves
and the world if they were to be proven. Peo-
ple generally do not meditate to acquire super-
natural powers; they do it because they hope
to achieve a state of mind that transcends their
personal limitations. How that transcendent
state is described is intimately linked to their
particular religious beliefs. For example, Bud-
dhism strives to transcend suffering in nirvana,
described as a state of profound insight accom-
panied by complete detachment and loss of the
ego (Kapleau 1989; Austin 1998). In modern
Hinduism, the transcendental state is called
“Samadhi” or “Moksa” and consists in the re-
alization that our innermost soul, or “Atman,”
is identical with “Brahman,” the primordial
God. Similarly, for the mystics of monotheistic
religions, the transcendental state is a direct
vision or communication with God. It is hard
to separate the supernatural from the extraor-
dinary when it comes to these religious experi-
ences. In Buddhism, nirvana is sometimes con-
sidered a supernatural state that provides
direct knowledge of the ultimate reality,
whereas agnostic Buddhists (Batchelor 1997)
propose a more modest interpretation as a
change in consciousness that solves the prob-
lem of suffering. One idea often encountered is
that all religions lead to the same transcenden-
tal state. Once that state is achieved, all appar-
ent differences between religions disappear.
Accordingly, it may be possible to classify the

“alternate” states of consciousness produced

A woman in Tokyo meditates inside a portable

meditation room. (Reuters NewMedia Inc./

CORBIS)

by meditation in a hierarchical order, from or-
dinary wakefulness to a profound and perma-
nent state of illumination (Austin 1998,
298-305). However, there seems to be little
factual support for this idea.

Ordinary tffects

Hindu and Buddhist meditation techniques
have been introduced in the West as secular
practices with the more modest goal of im-
proving physical and psychological health. The
main proponent of this effort has been Maha-
rishi Mahesh Yogi and his TM program (White
1974, 85-109). However, despite its claims of
secularity, TM retains many philosophical ele-
ments and rituals of Hinduism. The various or-
ganizations linked to TM have encouraged sci-
entific research to provide evidence for their

claims about the beneficial effects of medita-
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Hatcha-Yogi L. S. Rao sits comfortably on a heavily spiked fence, 1952, New York. (Bettmann/CORBIS)

tion. A compilation of this research was pub-
lished by David Orme-Johnson and John T.
Farrow (1977), including some articles that ap-
peared in mainstream scientific journals and

many that were not peer-reviewed.

Scientific Research on Meditation

Numerous scientific studies have tested the
idea that meditation produces measurable

physiological changes indicating increased re-

laxation and reduced stress (ordinary claims)
or even “transcendental” states of conscious-
ness (extraordinary claims). Most of these
studies were done in the 1960s and 1970s us-
ing electroencephalogram (EEG) readings to
measure brain activity, electrocardiogram
(EKG) readings to measure heart rate, elec-
tromyographs (EMG) readings for recording
muscle activity, and measures of respiration
rate and skin resistance. Although modern im-
aging techniques (such as positron emission to-
mography [PET] and functional magnetic res-

onance imaging [fMRI]) are far superior to
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EEG in probing the living human brain, there
are very few studies on meditation using them.

EEG studies have provided quite intriguing
results. In this technique, electrodes are placed
on the skin on the surface of the skull to mea-
sure minute variations in the electric field re-
sulting from the activity of large populations of
neurons in the cerebral cortex. Although the
relationship between the function of brain
cells and the EEG remains obscure, this is a
fairly old technique, and there is a vast litera-
ture on the association of various EEG features
with distinct physiological and pathological
states. Two measures are made from the EEG
trace: amplitude (vertical size of the wave) and
frequency (number of waves per unit of time).
Brain wave patterns have been classified in
four types according to their frequency: beta
waves (more than 14 hertz or waves per sec-
ond) are associated with wakefulness; alpha
waves (8—13 hertz) occur in relaxed wakeful
states, particularly with eyes closed; theta
waves (4-7 hertz) are quite rare, being found
during periods of intense emotion and other
anomalous states; and finally, delta waves (be-
low 3.5 hertz) are observed during sleep and
coma. A flat EEG is interpreted as a dead
brain. One interesting property of EEG record-
ings that has been applied to the study of med-
itation is the “alpha block.” If a person is re-
laxed with eyes closed, his or her EEG will
show alpha activity. However, a sudden noise
or other unexpected stimulus will produce an
abrupt cessation of the alpha waves and the
onset of beta waves. After a few seconds, the
alpha activity returns. Alpha block is subject to
habituation: a stimulus will stop producing al-
pha block after a few repetitions.

In regard to meditation research, it must be
kept in mind that meditation techniques are
far from homogeneous. Some techniques stress
concentration: the attention is focused on a
single object while the rest of the activity of
the mind is suppressed. Another meditation

approach is “mindfulness,” in which the activ-

ity of the mind is not to be suppressed but only
directed so that all experiences (sensations,
thoughts, emotions, and the like) are given the
same importance, neither being pursued nor
rejected (White 1974, 56-57, 127-128). Other
types include devotional meditations that cul-
tivate particular emotional states and discur-
sive meditations encountered in Western reli-
gions. Results of different studies show that the
meditation technique determines changes in
the EEG pattern observed.

One of the most comprehensive and well-de-
signed studies on meditation was conducted by
Tomio Hirai and collaborators (1989) on Zen
monks. The study included 48 monks with ex-
tensive meditation experience (25 to 55 years),
98 Zen trainees classified in three groups of
different proficiency, and 15 control individu-
als with no meditation experience. In experi-
enced monks, meditation produced a distinc-
tive, reproducible EEG pattern with four
phases: (1) alpha waves at the beginning of
meditation, (2) an increase in the amplitude of
the alpha waves as the meditation progressed,
(3) a slowing of the frequency of the alpha
waves, and (4) a rhythmical theta wave alter-
nated with alpha waves in the final stage of
meditation. The high-amplitude alpha waves
and the intermittent theta waves are unique,
especially considering that Zen meditation is
done with eyes open, which normally disrupts
alpha waves. Less experienced Zen trainees
showed some of the EEG changes detected in
the more experienced meditators, and the ex-
tent of these changes correlated well with the
length of their training and with their profi-
ciency in meditation as evaluated by their
teachers. The EEG pattern produced by Zen
meditation was different from that produced by
sleep, hypnosis, and psychotropic drugs such as
LSD, mescaline, or marijuana. One of the most
remarkable findings of this study was the lack
of habituation to repeated stimuli. A clicking
sound produced the alpha block phenomenon

described earlier. However, repetition of the



clicking sound continued to produce the alpha
block
whereas in the control individuals, the alpha

in meditators almost indefinitely,
block disappeared after a few repetitions. This
finding is consistent with the “mindful” nature
of Zen meditation, which tries to achieve a sus-
tained awareness of all types of stimuli.

Studies of other types of meditation pro-
duced different results (White 1974, 225-243).
Yoga meditation also produced alpha waves,
but there was no alpha block in response to
external stimuli. This result could be due to
the fact that yoga meditation is concentrative:
its aim is to block all external stimuli and to
reduce the activity of the mind. A third type of
meditation, called “krya yoga,” consists of fo-
cusing attention on an unfolding vision of the
Kundalini, or “serpent energy,” traveling from
its resting place at the base of the spine to the
peak of the head. This type of meditation pro-
duced a strikingly different EEG pattern, con-
sisting of extremely fast beta activity with
high-amplitude waves, accompanied by an ac-
celeration of the heart rate. External stimuli
applied during meditation had no effect on the
EEG. All these findings are indicative of a state
of high arousal isolated from the external en-
vironment, which again coincides with the
subjective description of this meditative expe-
rience. Studies on EEG changes during TM
(Orme-Johnson and Farrow 1977, 151-186)
produced results that seem to be a mixture of
those observed with Zen, yoga, and krya medi-
tation. These results include high-amplitude
alpha waves with little alpha block and also
theta, delta, and beta waves.

MEDITATION

In conclusion, there is evidence that medi-
tation produces states of consciousness differ-
ent from wakefulness, sleep, hypnosis, and
those states induced by psychotropic drugs.
Different forms of meditation have different
physiological signatures, and these appear to
be consistent with the stated goals of the medi-
tation. However, the existence of particular
states of consciousness during meditation does
not prove that these states are extraordinary or
transcendent in any way. It would be interest-
ing to see whether it is possible to provide ob-

jective evidence of transcendent experiences.
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ultiple personality disorder (MPD),
Meurrently known as dissociative

identity disorder in the American
Psychiatric Association’s official diagnostic
manual of mental disorders, has long been
among the most controversial diagnoses in
psychology and psychiatry. Although the pre-
cise diagnostic criteria for MPD have shifted
somewhat over the years, it is now defined as
a condition characterized by the presence of
two or more distinct personalities or personal-
ity “states” (that is, temporary patterns of be-
havior) that recurrently assume control of the
individual’s behavior. Such alternate person-
alities or personality states, which are called
“alters,” frequently exhibit personality fea-
tures that differ markedly from those of the
primary, or “host,” personality. For example,
if the primary personality is shy and retiring,
one or more of the alters are often outgoing
or flamboyant. In addition, individuals with
MPD report significant episodes of amnesia
(memory loss) in regard to important personal
information. For example, they may report
frequent hours or days of “lost time”: they
cannot recall where they were or what they
were doing in those periods. This amnesia is
commonly reported to be asymmetrical,
whereby the primary personality knows little
about the behaviors of the alters but not vice
versa (American Psychiatric Association

1994). Most MPD patients are women, al-
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though the reason for this imbalanced sex ra-
tio is unknown.

The nature and features of MPD alters are
highly variable both across and within indi-
viduals. The number of alters has been re-
ported to range from one (in the so-called
split personality) to hundreds or even thou-
sands, with one clinician reporting a case of
an MPD patient with 4,500 alters (Acocella
1999). These alters are not uncommonly of
different sexes, ages, and even races. There
have even been reported alters of Mr. Spock,
lobsters, chickens, gorillas, unicorns, God, and
the bride of Satan (Acocella 1999). In addi-
tion, alters have been purported to differ in
their allergies, handwriting, voice patterns,
and eyeglass prescriptions.

Reports of MPD in both popular and clini-
cal literature date back at least to the nine-
teenth century. Robert Louis Stevenson’s clas-
sic 1885 book, The Strange Case of Dr. Jekyll
and Mr. Hyde, which describes a scientist who
ingests a mysterious potion that transforms
him into an entirely different individual, is
among the first tales reminiscent of the mod-
ern-day notion of MPD. Although the remark-
able symptoms of MPD captured the imagina-
tion of authors and researchers throughout
the nineteenth and twentieth centuries, re-
ports of this condition were exceedingly rare
until the late twentieth century. As of 1970,

there were a total of 79 cases of clear-cut
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John Barrymore starring in Dr. Jekyll and Mr. Hyde. (Underwood & Underwood/CORBIS)

MPD in the world literature. One of these was
the celebrated case of Chris Sizemore, which
formed the basis of the book (and later the
Hollywood film) The Three Faces of Eve (Thig-
pen and Cleckley 1954). As of 1986, however,
the number of reported MPD cases had
swelled to approximately 6,000. This massive
increase coincided closely with the release of
the popular nonfiction book Sybil (Schreiber
1974), which told the story of a young woman
with sixteen personalities who reported a his-
tory of severe and sadistic child abuse. This
best-selling book was turned into a widely
viewed television film in 1977. The number of
reported cases of MPD at the turn of the
twenty-first century is difficult to estimate, al-
though it appears to be in the tens of thou-
sands (Acocella 1999). The reasons for this ap-

parent “epidemic” in the number of MPD
cases is unknown, and, as we will see shortly, it
remains a point of considerable debate.

It is also worth noting that the number of
MPD alters has increased markedly over time.
Whereas most cases of MPD prior to the 1970s
were characterized by only one or two alters,
recent cases are generally characterized by
considerably more (North et al. 1993). A 1989
study, for example, reported that the mean
number of MPD personalities was sixteen,
which was precisely the number reported by
Sybil (Acocella 1999).

The causes of MPD have been a source of
heated and at times acrimonious disagreement
among researchers. Colin Ross (1997) and oth-
ers have proposed that MPD is a “posttrau-

matic” condition that arises primarily from a
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history of severe physical and/or sexual child
abuse. Ross maintained that individuals who
experience horrific abuse in early life often
“dissociate” (hence, the term dissociative iden-
tity disorder) or compartmentalize their per-
sonalities into distinct alters as a means of cop-
ing with the profound emotional pain of this
trauma. According to Ross (1997, 59), “MPD is
a little girl imagining that the abuse is happen-
ing to someone else.” In support of this asser-
tion, proponents of the posttraumatic model
cite data suggesting that a large proportion
(perhaps over 90 percent) of individuals with
MPD report a history of child abuse (Gleaves
1996).

Proponents of the posttraumatic model at-
tribute the dramatic recent increase in the re-
ported prevalence of MPD to the heightened
awareness and recognition of this condition by
psychotherapists. Specifically, they argue that
clinicians have only recently become attuned
to the presence of possible MPD in their
clients and, as a consequence, now inquire
more actively about potential symptoms of this
condition (Gleaves 1996). In many cases, these
proponents advocate the use of hypnosis,
sodium amytal (so-called truth serum), guided
imagery, and other suggestive therapeutic
techniques to “call forth” alters that are other-
wise inaccessible, as well as to recover appar-
ent memories of child abuse that have seem-
ingly been repressed.

Although the posttraumatic model of MPD
remains popular among many psychothera-
pists, numerous critics have called its core as-
sumptions into question. The most influential
alternative model of MPD is the sociocognitive
model advanced by Nicholas Spanos (1994).
According to this model, MPD is largely a so-
cially constructed condition that results from
inadvertent therapist cueing (e.g., suggestive
questions regarding the existence of possible
alters), media influences (e.g., film and televi-
sion portrayals of MPD), and broader sociocul-

tural expectations regarding the presumed fea-

tures of MPD. Specifically, Spanos and his col-
leagues contended that individuals with MPD
are engaged in a form of role-playing that is
similar in some ways to the intense sense of
imaginative involvement that some actors re-
port when performing in a part. Because indi-
viduals who engage in role-playing “lose
themselves” in the enacted part, this phenom-
enon should not be confused with simulation
or conscious deception. Advocates of the so-
ciocognitive model do not believe that most in-
dividuals with MPD are consciously faking this
condition, although there is compelling evi-
dence that at least a few well-publicized crimi-
nals (e.g., serial murderer Kenneth Bianchi)
have attempted to fake MPD. Instead, accord-
ing to the sociocognitive model, the symptoms
of MPD are almost always genuine, but they
are induced primarily by suggestive therapeu-
tic practices and expectations regarding the
features of the disorder. Moreover, according
to this model, the dramatic “epidemic” in
MPD cases since the 1970s stems not from im-
proved diagnostic and assessment practices but
rather from iatrogenic (therapist-induced) in-
fluences and the increased media attention ac-
corded MPD.

Advocates of the sociocognitive model in-
voke a variety of pieces of evidence in support
of this position (see Lilienfeld et al. 1999;
Spanos 1994). For example, a large proportion
and perhaps even a substantial majority of
MPD patients exhibit few or no unambiguous
signs of this condition (e.g., alters) prior to psy-
chotherapy. Moreover, patients with MPD are
in psychotherapy an average of six to seven
years before being diagnosed with this condi-
tion (Gleaves 1996). These pieces of evidence
raise the possibility that such patients devel-
oped unambiguous MPD symptoms only after
receiving treatment.

In addition, the distribution of MPD cases
across therapists appears to be strikingly non-
random. For example, a 1992 study in Switzer-

land revealed that 66 percent of MPD diag-



noses were made by .09 percent of clinicians
(Spanos 1994; see Lilienfeld et al. 1999, for
other examples). Such findings could perhaps
be explained by positing that patients with ac-
tual or possible MPD are selectively referred
to MPD experts. Nevertheless, they are also
consistent with the suggestion that only a
handful of clinicians are diagnosing and per-
haps eliciting MPD in their patients.

Although the MPD epidemic is relatively re-
cent, a number of other psychopathological
“epidemics” have been observed throughout
history. Indeed, there is suggestive evidence
that the overt manifestations of so-called hys-
teria have shifted substantially over time in ac-
cord with prevailing sociocultural beliefs and
expectations. For example, Victorian England
in the nineteenth century witnessed a dramatic
upsurge in the incidence of certain unex-
plained somatic symptoms, such as paralyses
and aphasias (inability to speak) that lacked a
demonstrable physical basis. These symptoms
were subsequently displaced by less florid
symptoms of fainting (“the vapors”; see Veith
1965). Proponents of the sociocognitive model
contend that the recent epidemic of MPD is
merely one manifestation of the capacity of so-
ciocultural expectations to induce the large-
scale transmission of certain conditions (see
also Showalter 1997). This hypothesis is diffi-
cult to test but merits careful scientific consid-
eration.

Still other evidence provides indirect sup-
port for the sociocognitive model. For exam-
ple, many standard therapeutic practices for
MPD appear to reward patients’ displays of
multiplicity and encourage the emergence of
alters (Lilienfeld et al. 1999; Piper 1997).
Some of these practices appear to be highly
suggestive. Frank Putnam (1989), for example,
recommended using a technique known as the
“bulletin board,” which encourages MPD al-
ters to post notes to one another. Ross advo-
cated giving names to alters to affirm their ex-

istence, and he used a technique known as the
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“inner board meeting” to “map” the system of
alters and recover repressed memories: “The
patient relaxes with a brief hypnotic induction,
and the host personality walks into the board-
room. The patient is instructed that there will
be one chair for every personality in the sys-
tem. . .. Often there are empty chairs because
some alters are not ready to enter therapy. The
empty chairs provide useful information, and
those present can be asked what they know
about the missing people” (Ross 1997, 351).
These and other techniques may inadvertently
“reify” alters and encourage patients to view
different aspects of their personalities as en-
tirely distinct entities.

Moreover, some psychotherapists regularly
use hypnosis and other suggestive techniques
in efforts to unearth presumed latent alters
and memories of past abuse. Nevertheless,
there is consistent evidence that hypnosis does
not enhance memory and instead may often
lead to false memories (that is, memories of
events that never occurred), although it typi-
cally increases individuals’ subjective confi-
dence in their memories (Lynn et al. 1997).

It is important to emphasize that the so-
ciocognitive model does not assert that MPD
symptoms arise in a vacuum. There is com-
pelling evidence that many individuals with
MPD enter psychotherapy with a host of psy-
chological difficulties, including depression,
anxiety, interpersonal difficulties, and symp-
toms of eating disorders. In particular, a large
proportion (perhaps 50 percent or more; see
Lilienfeld et al. 1999) of individuals with MPD
in clinical samples meet diagnostic criteria for
borderline personality disorder (BPD), a con-
dition characterized by such symptoms as
unstable identity, dramatic and seemingly in-
explicable mood swings, impulsive and self-
damaging behaviors (e.g., cutting oneself), and
dramatic shifts in one’s attitudes toward peo-
ple (e.g., alternating between worshiping and
devaluing the same individual within a short

span of time). Advocates of the posttraumatic
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model typically maintain that the extensive
overlap between MPD and BPD actually re-
flects the fact that many BPD patients suffer
from “latent” (undiagnosed) MPD. But an-
other and perhaps more plausible interpreta-
tion is possible. Specifically, individuals who
enter psychotherapy with multiple BPD fea-
tures may be seeking an explanation for their
seemingly inexplicable instability in self-con-
cept, mood, and impulse control. A therapist
who repeatedly prompts such individuals with
suggestive questions (e.g., “Might there be a
part of you to whom I haven’t yet spoken?”) or
encourages clients to search for dissociated al-
ters may be especially likely to elicit reports of
indwelling “identities” that can ostensibly ac-
count for these individuals’ puzzling behaviors
(see Ganaway 1995).

A final important source of evidence in sup-
port of the sociocognitive model is the fact that
MPD is largely a culture-bound syndrome.
Until quite recently, MPD was diagnosed al-
most exclusively in North America (Spanos
1994). Interestingly, however, MPD has re-
cently begun to be diagnosed with consider-
able frequency in certain European countries,
such as the Netherlands, where several promi-
nent MPD proponents have sparked public in-
terest in the condition. In addition, several
psychiatric disorders bearing intriguing simi-
larities to MPD have been observed in non-
Western countries. For example, some women
in Malaysia and Indonesia suffer from a condi-
tion known as “latah,” which is marked by
sudden and short-lived episodes of profanity,
trancelike states, and command obedience (re-
sponding automatically to others’ suggestions),
followed by amnesia for the episode. Some
men in Malaysia and certain other countries
(e.g., Laos) exhibit a condition known as
“amok,” which is marked by a period of in-
tense brooding in response to a perceived in-
sult, followed by a dramatic outburst of uncon-
trolled and extremely aggressive behavior

toward others (hence, the phrase running

amok). The episode is often followed by amne-
sia for what transpired. Although the underly-
ing commonalities among MPD, latah, amok,
and similar conditions (see American Psychi-
atric Association 1994) remain to be clarified,
the possibility that these conditions are super-
ficially different cross-cultural manifestations
of the same underlying disorder is intriguing.
Finally, Spanos (1994) and other critics
(e.g., Lilienfeld et al. 1999) have challenged a
core assumption of the posttraumatic model,
namely, the presumed relation between child
abuse and subsequent MPD. Almost all of the
findings on the child abuse-MPD association
are based on retrospective memory reports
that have not been corroborated by objective
evidence (e.g., documented records of abuse).
Because psychologists have long known that
retrospective reports are often subject to mem-
ory distortion, such reports must be inter-
preted with considerable caution. Rendering
these reports even more problematic is the fact
that they typically derive from MPD patients
who have been in psychotherapy for years. Be-
cause many of these patients have been sub-
jected to hypnosis and other suggestive proce-
dures that are known to increase the
occurrence of false memories, their reports of
past child abuse should not be accepted with-
out external corroboration. These method-
ological limitations do not refute the claim
that child abuse is associated with and perhaps
even causally related to MPD in certain cases.
But they indicate that the data supporting this
claim are less convincing than has often been
claimed. Interestingly, prior to the publication
of Sybil in 1974, reports of past child abuse
among MPD patients were very rare. This in-
triguing but often overlooked fact is consistent
with the possibility that the marked increase in
child abuse reports among MPD patients is
largely a function of therapists’ use of sugges-
tive procedures to recover memories of abuse.
At the present time, the data do not allow an

impartial observer to definitively choose be-



tween the posttraumatic and sociocognitive
models of MPD. Nevertheless, the powerful
convergence across several independent lines
of evidence provides compelling support for
many aspects of the sociocognitive model. In-
deed, even many proponents of the posttrau-
matic model now acknowledge that a certain
number of MPD cases are likely to be largely
iatrogenic in origin. It is conceivable that both
models are at least partly correct. For example,
perhaps an early history of child abuse leads
certain individuals to adopt a fantasy-prone
personality style as a means of coping with this
trauma. This personality style may, in turn, in-
crease individuals’ susceptibility to suggestive
therapeutic procedures, leading to the induc-
tion of alters. This and even more sophisti-
cated models of MPD have yet to be subjected
to direct empirical tests.

Nevetheless, the recent MPD epidemic im-
parts one clear and crucial lesson: beliefs can
help to shape reality. Psychotherapists must
therefore remain cognizant of the possibility
that their therapeutic practices can inadver-
tently exacerbate and perhaps even cause psy-

chopathology.
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llear-Death txperiences

SUsSan J

hat is it like to come very close to
death and survive? In 1975, physi-
cian Raymond Moody hit the best-

seller lists with Life after Life, claiming that
hundreds of near-death survivors had re-
ported overwhelmingly pleasant experiences.
During these experiences, he noted, they
seemed to leave their bodies and view resusci-
tation attempts from above; then they passed
down a dark tunnel toward a brilliant light,
met a “being of light” who helped them to
evaluate and judge their own lives, and finally
decided to return to life rather than go on
into the peace and bliss of death (Moody
1975). The near-death experiences (NDEs)
were difficult to talk about for the survivors
but left them changed for the better—report-
edly less materialistic and with a reduced fear
of death. Reactions to these claims ranged
from the popular view that these experiences
must be evidence for life after death to out-
right rejection of the experiences as, at best,
drug-induced hallucinations or, at worse,

pure invention.

The State of the tvidence on
Near-Death Experiences

Twenty years and much research later, it is
clear that neither extreme is correct. On the
one hand, the claim that the experiences are
evidence for survival after death is untenable.

BLACHMORE

Even though the boundary between life and
death is pushed back by improved techniques,
it is always possible to argue that the person
did not actually die and that the experiences
were part of life and not death. Of course, if
there is life after death, these experiences
may give a clue as to what it is like, but they
can never be definitive evidence that there is.

On the other hand, the experiences cannot
be dismissed as either totally invented or hal-
lucinations caused by medical intervention or
drugs. Moody simply collected cases as they
came along, but research by Kenneth Ring,
conducted on 101 randomly selected sur-
vivors, soon confirmed that such reports are
common. In that research, about 60 percent
of the participants reported peace, one-third
mentioned out-of-body experiences (OBEs),
one-quarter said they had entered the dark-
ness (or a tunnel), and rather fewer reported
experiences such as life review and the deci-
sion to return (Ring 1980). Near-death expe-
riences (NDEs) also appear to be widespread
through many ages and cultures. Long before
Moody, there were similar descriptions of
deathbed experiences (when the patients did
go on to die) in the psychical research litera-
ture (Barrett 1926; Osis and Haraldsson
1977), as well as isolated reports in the med-
ical literature (Dlin, Stern, and Poliakoff
1974; Dobson et al. 1971; Druss and Kornfeld
1967; MacMillan and Brown 1971). In addi-
tion, there are both historical and contempo-

rary accounts from many different cultures
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Drawing of tunnel with light at the end, as seen by
those in near-death experiences. (Dr. Susan
Blackmore/Fortean Picture Library)

(Blackmore 1993), and in our own culture,
children also report similar experiences, al-
though their reports tend to be fragmentary
compared with those of adults (Morse et al.
1986; Morse 1990).

Explanations for the Near-Death Experience

Although some modern stories may be inven-
tions based on the widespread publicity about
the phenomenon, it seems unlikely that people
across so many other ages and cultures would
have invented similar stories. The question
then becomes why the features are so often the
same. Common theories include the effects of
(1) expectation, (2) administered drugs, (3) en-
dorphins, (4) anoxia (oxygen depletion) or hy-
percarbia (excess carbon dioxide), (5) tempo-
ral lobe stimulation, and (6) life after death.
Each will be considered in turn.

Expectation

Expectation clearly has an effect on NDEs,
though there are two different aspects to this
factor. First, NDEs often happen to people
who think they are dying when, in fact, there

NEAR-DEATH EXPERIENCES

is no serious clinical emergency. This adds to
the general conclusion that you do not have to
be physically near death to have an NDE
(Gabbard, Twemlow, and Jones 1981; Owens,
Cook, and Stevenson 1990). Indeed, some as-
pects of the NDE, such as the out-of-body ex-
perience (see the “Out-of-Body Experiences”
entry in this encyclopedia) can occur at any
time and to perfectly healthy people (Black-
more 1982; Gabbard and Twemlow 1984; Ir-
win 1985). There are some differences be-
tween the NDEs of those who are and are not
close to death, but they are small compared to
the similarities (Owens, Cook, and Stevenson
1990).

Second, the details of the NDE may vary
with expectations about death. For example,
Christians tend to see Jesus in the light, and
Hindus see the messengers of Yamraj coming
to take them away—and they often refuse to
go! (Osis and Haraldsson 1977). However, the
general pattern seems to be similar across cul-
tures, suggesting that religious expectations
are not responsible for the entire experience
or for most of its common features. If they
were, we might expect more pearly gates and
fewer tunnels. We might also expect those who
attempt suicide to have more hellish experi-
ences, but they do not (Greyson and Stevenson
1980; Ring and Franklin 1981-1982; Rosen
1975). Their NDEs are much like others and
tend to reduce future attempts at suicide.

All this suggests that, although expectation
may change the details of NDEs, it cannot be
used to explain their occurrence entirely or
even to account for the similarities across ages

and cultures.

fidministered Drugs

The suggestion that the NDEs are created by
drugs administered to dying patients does not
hold up either. Many classic cases have been

reported from drug-free patients and from
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people who were falling from mountains
(Noyes and Kletti 1972) or involved in other
accidents in which no drugs were involved.
More specifically, research shows that patients
given anesthetics or painkillers have fewer or
more muted and less detailed NDEs than oth-
ers (Greyson and Stevenson 1980; Osis and
Haraldsson 1977; Ring 1980). It seems likely
that it is the brain’s own drugs that are more
important for the NDE than drugs adminis-
tered from outside.

Endorphins

Daniel Carr (1981, 1982) first suggested that
endorphins could account for the NDE. En-
dorphins are released under stress (including
both actual physical trauma and extreme
fear—such as the fear of dying). They are
known to block pain and to induce feelings of
well-being, acceptance, and even intense
pleasure, which might suggest they are respon-
sible for the positive emotional tone of most
NDEs. There is much controversy over the oc-
currence of “hellish” NDEs, with some re-
searchers arguing that they are far more com-
mon than previously suspected (Atwater 1992;
Greyson and Bush 1992; Rawlings 1978). Oc-
casionally, NDEs change from pleasant to hell-
ish, as occurred in one seventy-two-year-old
cancer patient who was administered nalox-
one. His pleasant NDE turned to horror and
despair as the friendly creatures morphed into
the doctors treating him—suggesting that the
naloxone (a morphine antagonist) had blocked
the endorphins that were providing the pleas-
ant feelings (Judson and Wiltshaw 1983). This
is circumstantial, though, and Melvyn Morse
has argued that endorphins are not responsi-
ble, suggesting that the neurotransmitter sero-
tonin plays a more important role. Of eleven
children who had survived critical illnesses,
including coma and cardiac arrest, seven re-
ported NDEs, while twenty-nine age-matched
controls, who had had similar treatments in-

cluding the use of narcotics, did not report any
NDEs (Morse et al. 1986). However, it is ques-
tionable whether the effects of narcotics ad-
ministered during critical illness are compara-
ble with those of endorphins. Karl Jansen has
argued that endorphins are not potent hallu-
cinogens and suggested instead the involve-
ment of NMDA receptors (postsynaptic recep-
tors for the excitatory neurotransmitter
glutamate) (Jansen 1989). Thus, it is still not
known just how far endorphins are implicated
in the NDE.

finoxia or Hypercarbia

The argument over the role of anoxia has been
complex. Some attribute to anoxia all the fea-
tures of the NDE, though this reasoning is im-
plausible, since so many NDEs clearly occur in
the absence of anoxia (e.g., when the person
only thinks he or she is going to die).

Others have argued that the cortical disinhi-
bition associated with anoxia may be responsi-
ble for the tunnel and light experiences. Since
the visual cortex is organized with many cells
devoted to the center of the visual field and
few to the periphery, random excitation will
produce the effect of a bright light in the cen-
ter fading out toward darkness—in other
words, a tunnel effect (Blackmore and Tros-
cianko 1988). More generally, it has been sug-
gested that it is the disinhibition (not the
anoxia per se) that is responsible for much of
the NDE (Blackmore 1993).

Anoxia in non-life-threatening situations
does cause odd experiences, such as the visions
and out-of-body experiences reported by pilots
trained in gravity-induced loss of conscious-
ness (Whinnery 1990). There are also sugges-
tions of NDE-like experiences in children suf-
fering from reflex anoxic seizures, though
most of these children are too young to de-
scribe their experiences (Appleton 1993;
Blackmore 1998).

Against all this, others argue that the effects



of anoxia are not like those of NDEs (for ex-
ample, producing confusion rather than the
clear thinking of a typical NDE), though this is
complicated by the fact that different types
and speeds of anoxia cause different effects.
There is also one case of an NDE in a patient
with measured, normal blood gases (Sabom
1982), although it has been argued that his
blood was taken from the femoral artery and
that peripheral blood bases are not a reliable
indicator of cortical blood gases (Gliksman and
Kellehear 1990).

There may also be a role for hypercarbia,
which has long been known to induce strange
experiences such as lights, visions, and out-of-
body and mystical experiences (Meduna

1958).

Temporal Lobe Stimulation

The temporal lobe is likely to be crucial in
NDEs, since it is sensitive to anoxia and its
stimulation is known to induce hallucinations,
memory flashbacks, body distortions, and out-
of-body experiences (Halgren et al. 1978; Pen-
field 1955). The limbic system is also sensitive
to anoxia and involved in the organization of
emotions and memory, suggesting a possible
link with the life review that sometimes occurs
during NDEs. An interesting effect of endor-
phins is that they lower the seizure threshold
in the temporal lobe and limbic system (Frenk,
McCarty, and Liebeskind 1978), so they might
produce the same effects as anoxia. One neu-
robiological model of the NDE is based almost
entirely on the notion of abnormal firing in
the temporal lobe and associated parts of the
brain (Saavedra-Aguilar and Gomez-Jeria
1989). Also, research looking for an “NDE-
prone personality” has led to the conclusion
that those most likely to have NDEs may have
more unstable temporal lobes and show more
“temporal lobe signs” than others (Ring 1984),
though it is not clear how much of this associ-
ation is a cause or an effect of the NDE.

NEAR-DEATH EXPERIENCES
Life after Death

None of the previous mechanisms can account
entirely for the NDE, and many theorists argue
that something beyond the brain is involved—
for example, that there is a soul or something
else that leaves the body at death and that the
NDE is a glimpse of what follows. Direct evi-
dence for this explanation is impossible to ob-
tain. However, there are claims that during
NDEs, people have been able to hear conver-
sations and see the actions of people around
them and even observe things such as the be-
havior of needles on dials, all of which they
could not possibly have known about while in
a comatose state (Sabom 1982). If such para-
normal acquisition of information really oc-
curs, it is evidence that any naturalistic ac-
count of NDEs must be incomplete. But does it
occur? Many of these claims are based purely
on anecdotal evidence, and very few have any
independent corroboration.

For example, the most famous case involves
a woman named Maria, who was taken to a
Seattle hospital after a severe heart attack and
then suffered a cardiac arrest. She later told
her social worker, Kimberley Clark, that as she
was being driven into the hospital in an ambu-
lance, she had looked down from above and
seen a tennis shoe on an inaccessible window
ledge. Clark then searched for the shoe and
apparently found it, just as Maria had de-
scribed it. The problem with this case is that
we have only Clark’s description to go on. Nei-
ther Maria nor anyone else involved gave an
independent account of the original experi-
ence or of the existence of the shoe, and Maria
herself is now untraceable and presumed dead.
Like so many other cases, this one does not
stand up under scrutiny. There are other simi-
lar cases (Ring and Lawrence 1993). Yet skep-
tics tend to reject the evidence as inadequate,
whereas proponents think it is conclusive. Per-
haps the matter might be resolved by appropri-
ate experiments, such as those using concealed
targets n operating theaters and recovery
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rooms. Some are presently under way, but no
successful results have yet been published.

The transformations reported in the lives of
some individuals after near-death experiences
are also taken as evidence of the NDE’s heav-
enly nature. However, simply facing up to
death can bring about a change in personal
values, and there is conflicting evidence about
whether an NDE is necessary for such an out-
come (Greyson 1990; Pope 1994). It has also
been argued that during the NDE, the usual
model of self breaks down, and this brief expe-
rience of selflessness may bring about personal
changes (Blackmore 1993).

In the end, it is probably a matter of per-
sonal preference whether to interpret the NDE
as a glimpse of the life beyond or the product
of the dying brain. In either case, the NDE de-
serves serious research, and the dying, the re-
covering, and their relatives deserve to know
what we have learned. As Morse (1994) put it,
these experiences can help us to restore dig-
nity and control to the dying process. Just as
NDEs reduce the fear of death in the people
who have them, so they can help all of us to
accept death as a positive aspect of life. In-
deed, the study of life at its last limits may tell
us more about ourselves and our lives than it
does about death.

Originally published as an invited editorial review
in the Journal of the Royal Society of Medicine,
1996, 89; 73-76. Copyright for original article by
the Royal Society of Medicine.
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DOUGLAS

undamental to the skeptical outlook is

a simple and familiar idea: we can and

do delude ourselves. Even if our con-
clusions are based on direct observations, we
may still distort our observations so that they
lead us to form or maintain conclusions that
are simply wrong. There are many ways this
can happen, but two in particular occur so of-
ten that they rate special treatment, and this
article is devoted to them. First, we may dis-
tort what happens: the problem of observer
effects. Second, we may distort how we see it
happening: the problem of observer bias. To
better understand what these ideas mean,
consider an instance that involves both types
of distortions.

The Double-Blind Experiment

The double-blind experiment is a staple of
medical research. Suppose a team of physi-
cians wants to evaluate a new way of treating
some disorder. The researchers treat a group
of patients with the new method, comparing
that group with another group of patients
treated the old way. (There are many varia-
tions on this theme, but this one will do.) If at
all possible, they will conduct the experiment
as a “double-blind” study, which simply
means that neither the patients nor the re-
searchers who interact with them and evalu-
ate them will know which patient is in which

group until the experiment is over.

6. MO0

Why is the double-blind method valuable?
First, if the physicians and attendants knew
which patients were receiving which treat-
ments, they might—perhaps quite uncon-
sciously—give more care and attention to the
patients receiving the new, experimental treat-
ment than to the patients receiving the old
one. If so, then the greater care and attention
might in themselves produce more improve-
ment in the experimental group, making the
new treatment look more effective than it is.
This would be an example of observer effects.
The clinicians, as observers of the patients, are
also having unintended effects on them.

Second, knowledge of which patients are
receiving which treatments could lead to bi-
ased evaluations of the patients. This could
happen in either or both of two ways. If the
clinicians expect the new treatment to be
more effective, they could “see” what they ex-
pect to see and rate the experimental patients
as more improved even if they really are not.
Then, too, the patients could have a similar
bias in their observations of themselves, so
that they also might “see” themselves as more
improved than they really are. Both of these
outcomes would be cases of observer bias: the
clinicians and/or the patients themselves are
seeing what they wish or expect to see, rather
than what is really there to be seen.

For all these reasons, the evaluation of a
new treatment procedure will routinely be
conducted in a double-blind manner if possi-
ble. The origin of the term is easy to see: the

patient will not know which group he or she is



in (single-blind), and the physicians and other
personnel who interact with and evaluate the
patient also will not know this (double-blind).
Medical research is not the only arena in
which observer effects and observer bias are
problematic. They may operate in other kinds
of scientific research, too, and they may oper-
ate in our everyday observations—the informal
“research projects” that we all use to form or
support our beliefs. They can be sneaky and
fertile sources of self-delusion. So let us look at
some further examples of how the problems

may arise and of how we can combat them.

Observer Effects

We may influence events to make them fit our
preconceptions—whether or not they should
and whether or not we intend it. As an exam-
ple, the story of Clever Hans, the mathematical
horse (Spitz 1997; Stanovich 2001), is a classic
cautionary tale known to every researcher (see
the “Clever Hans” entry in this encyclopedia).

Clever Hans

The story takes place in Germany in the late
1800s. A certain schoolteacher had a horse
named Hans, which had remarkable capabili-
ties: Hans could do arithmetic! Ask him to add,
say, 7 and 4, and he would tap 11 times with his
hoof and then stop. He was just as gifted at sub-
traction and even multiplication and division.
This schoolteacher was not a faker. He could
have made a pretty pfennig exhibiting his horse
in public, but he did not do so. Rather, he in-
vited scientists to study Clever Hans. They did,
and they came away convinced that Hans was
genuine. The schoolteacher was not feeding
him cues; in fact, the man could be out of sight
altogether, and still Clever Hans could solve

problems that were put to him by someone else.

OBSERVER EFFECTS AND OBSERVER BIAS

But one scientist, an experimental psycholo-
gist named Oskar Pfungst, said, “Let’s do one
more check.” Accordingly, he had one of the
onlookers whisper into Hans’s ear, for exam-
ple, “Seven.” Then another, different observer
would whisper into the horse’s ear, “Plus
four.” Neither of the whisperers could hear
the other. Therefore, none of the observers
knew the correct answer. Not until Hans told
them—if he could. And he couldn’t. Under
these conditions, after Hans was asked the
question, he would go on tapping and tapping
indefinitely.

It seems that Hans had depended on uncon-
scious cuing by the observers. As long as the
audience knew what the correct answer was—
7 + 4 = ll—they would wait until Hans’s
eleventh tap. Then they would lean forward
alertly as if to say: “That’s the answer. Will he
stop now?” Those subtle movements were
Hans’s cue to stop tapping.

So, yes, Hans was a very clever horse—but
he was not clever at arithmetic. He was clever
at reading humans and the unconscious cues
their movements gave him. The schoolteacher,
too, must have been giving him such uncon-
scious cues all along, though he neither knew
nor intended it.

Since his day, the “Clever Hans effect” has
been a standard phrase used to remind re-
searchers—and the rest of us—of the danger of
observer effects. An observer can give unin-
tended cues that can affect what his or her
subjects do, and this can lead the observer, in
all honesty, to self-delusion.

facilitated Communication

Hans taught us a valuable lesson. Unfortu-
nately, not all of us have learned it. Unin-
tended effects on what we observe, resulting
from unconscious movements or other uncon-

scious cuing, can cause our observations to
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match our preconceptions even when other-
wise they would not. Examples range from
Ouija boards and dowsing rods to the tragic
story of “facilitated communication” (FC) in
autistic children (see Facilitated Communica-
tion entry in section 2).

Autism is a severe developmental disorder,
apparent in early childhood. It is characterized
by a profound difficulty—indeed, what seems a
profound disinterest—in communicating with
other human beings. In the late 1980s, an ex-
citing breakthrough was announced. It was re-
ported that in autistic children, a technique
called facilitated communication could reveal
a hidden ability to communicate. Autistic chil-
dren could type coherent messages on a key-
board if their hands and arms were supported
over the keyboard by a trained and sympa-
thetic facilitator. In that way, seemingly un-
communicative children could tell us much
about themselves.

The reports of success with this technique
were widely publicized, of course, and they led
to a great surge of optimism among both ther-
apists and parents. But certain disturbing
things came to light. Some autistic children
would type messages that reported incest or
abuse occurring in their homes. In some of
these cases, children were actually removed
from their homes because of the abuses “un-
covered” by FC.

Fortunately, these dramatic claims were fol-
lowed up by more careful experiments. These
studies made it clear that FC is really the
Clever Hans effect all over again. The facilita-
tors who supported the children’s hands were
unconsciously cuing the children as to what
keys to hit. How do we know this? By the same
sorts of checks that exposed Clever Hans. In
one experiment, for example, questions were
read to the patient and to his or her facilitator
through headphones. If the questions were the
same for both, then the child would type out
the correct answers. But if the child heard one

question and the facilitator heard a different

one (without knowing it), then the child would
type answers to the questions that the facilita-
tor had received.

These findings are exactly parallel to the
Clever Hans case. If the observers did not
know the answer to the arithmetic problem,
Hans couldn’t tap it. If the facilitator did not
know what the child was hearing, the child
couldn’t type it. Both Clever Hans and the
autistic children were performing in accor-
dance with unconscious and unintentional
cues given by the onlookers in one case, the
facilitators in the other.

And if that is so, then it is also likely that the
stories of abuse, incest, and the like were not
reports by the children but unconscious inven-
tions by the therapists. At this writing, the use-
less and dangerous FC fad is mercifully fading
away. But in the meantime, families were shat-
tered by false accusations of parental abuse.

Why did this happen? Like Clever Hans’s
owner, the FC therapists were sincere and
well-meaning. But they were also untrained in
research, and so they were unaware of how
subtly and unintentionally we can influence
what other humans do. Professionals who
were adequately trained in research would
have seen that the Clever Hans effect was a
danger, and they would have checked for it.

Observer Bias

We don’t want to distort what happens, which
can occur with observer effects. But we also
don’t want to distort how we see it happening,
which introduces the problem of observer bias.
Most of us are aware that we may “see” what
we expect to see and perhaps what we want to
see rather than what is “out there” to be seen.
Despite this, we often underestimate the dan-
ger inherent in observer bias, and we may
overlook this factor when we should not.
Seeing what we expect to see can lead to dis-



tortions that would be funny if they weren’t so
dangerous. Here’s a story told by James “The
Amazing” Randi, a stage magician and a well-
known skeptic. He once appeared, in disguise,
as a guest on a talk show. There, he informed
his audience that while driving from New Jer-
sey into New York, he had seen a V formation
of objects flying toward the north overhead.
Within seconds, Randi said, the “station switch-
board lit up like an electronic Christmas tree”
(quoted in Stanovich 2001, 69). One “eyewit-
ness” after another called in to confirm Randi’s
“sighting”—which was purely imaginary. He
had made it all up. Nevertheless, observers
looked at the skies and saw what they expected
to see—the little unidentified flying objects
(UFOs) that were not there.

Nl Rays

Practicing scientists, too, are subject to ob-
server bias. The classic example is the scientist
who has a pet theory and “sees” events that
confirm it. The danger is that the scientist may
“see” events or objects that simply are not
there, like Randi’s made-up UFOs. That this
can and does happen is shown by the follow-
ing cautionary tale.

In 1903, a distinguished physicist, René
Blondlot, announced a new form of radiation
that he had discovered, naming the new rays N
rays for the University of Nancy, where he
taught. The problem was that other scientists
could not verify his findings. Something
clearly was wrong. Another physicist visited
Blondlot’s lab, where, sure enough, he could
see no evidence of N rays—though Blondlot
and his coworkers insisted that they could. Fi-
nally, the visitor secretly jiggered the appara-
tus so that it could not possibly produce any
rays at all. But his hosts, not knowing this,
continued to see the rays that simply were not
there. They saw what they expected to see

(Hyman 1964).

OBSERVER EFFECTS AND OBSERVER BIAS
Patient or fipplicant?

Observer bias has been demonstrated many
times by direct experiment. In one such exper-
iment, panels of mental health professionals
were shown a videotape of a younger man
talking to an older man about his feelings and
experiences. Some of the clinicians were told
that the young man was a patient; others were
told that he was a job applicant. After seeing
the videotape, the viewers were asked what
they thought about the young man: what kind
of person was he?

The videotape was the same for all ob-
servers, but the judges’ reactions were very dif-
ferent, depending on what they thought they
were seeing. Those who saw the “job appli-
cant” tended to describe him as “attractive,
candid, innovative, and realistic.” But those
who thought the young man was a patient saw
him as a “tight, defensive person,” whom they
described as “frightened of his own aggressive
impulses” (Langer and Abelson 1974, 7). Since
the tape was the same, these striking differ-
ences can mean only that the judges’” observa-
tions were biased by their ideas as to what pa-
tients and job applicants are like or, perhaps,
how they ought to behave.

This, of course, was done as an experiment,
to demonstrate the effect. Consider, though,
that these professionals were seeing real pa-
tients on a daily basis. There is no reason to
doubt that their perceptions of these very real
people were similarly affected by preconcep-
tions. (For a dramatic experimental demon-
stration of this, see Rosenhan 1973.)

Subliminal Tapes

Subliminal tapes are said to have messages
embedded in them that are too faint to hear
consciously because they are masked by noise
or soft music. The claim is that the subliminal

messages are registered by the unconscious, so
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that their messages can affect us without our
awareness.

Indeed, some years back, there was a con-
siderable flap about so-called subliminal ad-
vertising. In a movie theater, very brief mes-
sages—“Eat X” or “Drink Y”—were flashed on
the screen so briefly that people in the theater
were unaware of them—and sales of X and Y
soared. The only trouble is that this scenario
never happened. The “researcher” who con-
ducted these studies later admitted publicly
that he had made up the data in order to get
research funding.

But in our own time, such subliminal stimuli
have come back, for example, as aids that can
teach foreign languages or improve memory or
self-esteem, all without our awareness and
without effort. The claims are backed up with
glowing testimonials by those who have tried
these tapes.

But do the claims hold up? A number of re-
search teams (e.g., Greenwald et al. 1991;
Pratkanis 1992) have checked the effective-
ness of subliminal tapes, and they have
checked something else as well: our capacity
for self-delusion. In one such experiment, sub-
ject volunteers were given tapes claimed to en-
hance either self-esteem (for half the subjects)
or memory (for the other half). These were
commercially available subliminal tapes, and
subjects listened to them every day for a few
weeks, as instructed by the manufacturer.
Memory and self-esteem were measured be-
fore and after this period.

What happened? Results showed that there
was no consistent effect of either tape on
memory or self-esteem, as measured by objec-
tive tests. But the subjects thought there was.
They told the experimenters that their self-
esteem or their memories had, in fact, im-
proved over the course of listening to the tapes.

However, there was a refinement to this ex-
periment. For half the subjects in each group,
the tapes were mislabeled. Thus, half of those

who thought they were hearing memory tapes

were actually hearing self-esteem tapes, and
half who thought they were hearing self-
esteem tapes were listening to memory tapes.
At the conclusion of the listening period, sub-
jects who thought they had been listening to
self-esteem tapes reported enhanced self-
esteem—even if they had really been listening
to memory tapes. And subjects who thought
they had been listening to memory tapes re-
ported better memories—even if they had re-
ally been listening to self-esteem tapes.

In short, the subjects were deluding them-
selves twice. First, they thought they had im-
proved when they hadn’t. And second, they
thought the tapes had done it, but the imagi-
nary improvement was present where they ex-
pected it to be, not where the tapes they had
heard should have caused it to be. The sub-
jects were observing themselves with biased
eyes and finding change where they expected
to find it.

What is common to all of the cases we've
considered is just this: perfectly sensible peo-
ple deluded themselves. Their observations
purportedly showed that Hans could do arith-
metic, that autistic children could communi-
cate by keyboard, that N rays existed, and that
subliminal tapes had improved memory or
self-esteem—when none of these was true. In
some cases, observers unintentionally influ-
enced what happened (observer effects). In
others, they distorted what they saw happen-
ing (observer bias).

But remember that we all have preconcep-
tions. Like Professor Blondlot, we have our pet
theories, and, as in each of the cases men-
tioned, we may feel that our observations con-
firm them. We may do well to consider the
possibility that we are deluding ourselves and
check it out.

But check it out how? The first thing to real-
ize is that collecting testimonials is not
enough. There will be no shortage of people
who will tell us, quite sincerely: “I saw that

horse tap out a sum [or an autistic child type



out a message| with my own eyes!” Or “I saw
for myself how much my memory improved!”
This, as we’ve seen, does not rule out the pos-
sibility that our excited informants are simply
deluding themselves, seeing what they expect
to see, or perhaps even causing to happen
what they expect to happen. But just such tes-
timonials are what blare at us from newsstands
and media screens. We should take them with
a healthy, salty dose of skepticism.

However, running through the prior exam-
ples, we also notice that tests for self-delusion
need not be elaborate. It may not be at all diffi-
cult to make the observer “blind” as to what
the answer ought to be, as in the case of Clever
Hans. Similarly, if people had listened to sub-
liminal tapes not knowing whether they were
memory or self-esteem tapes, their expectations
could not have biased their evaluations. If Pro-
fessor Blondlot had checked for his N rays, not
knowing whether the apparatus was working or
not, he would have saved himself embarrass-
ment. And if people are asked simply, “What do
you see in the sky?”’—not knowing what they
“ought” to be seeing—it’s unlikely that Randi’s
UFOs over New Jersey would have been con-
firmed by so many radio listeners.

Now, things are not always that easy. Some-
times it takes special conditions to check out
the possibility of observer effects or observer
bias—as, for instance, by mislabeling some
tapes or by arranging for a child to hear one
thing and an adult facilitator another. These
studies required full-scale experiments. And
each one set up an artificial set of conditions
that one would not encounter in ordinary life—
which also means that no amount of ordinary-
life observation would have shown what was
really going on. We ourselves, busy with other
things, may not always be able to set up the
conditions for such an experiment.

What we can do, however, is (1) be aware of
the two dangers, (2) check them out when we
can, and (3) remember that if we cannot easily

OBSERVER EFFECTS AND OBSERVER BIAS

check them out ourselves, others may be able
to do so. We can learn where to find the inves-
tigations that do set up the necessary condi-
tions for evaluating claims. The references that

follow are a good place to start.
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Out-of-Body Experiences

SUsSan J

n out-of-body experience (or OBE) is
Aan experience in which a person seems

to see the world from a location out-
side of the physical body. In other words,
when you have an OBL, you feel as though
you have left the body and are able to see,
feel, and move around without it. Note that
this definition treats the OBE as an experience
only. So, if you feel as though you are out of
your body, then you are, by definition, having
an OBE, whether or not anything has actually
left the body. As John Palmer (1978, 19)
pointed out, “The OBE is neither potentially
nor actually a psychic phenomenon. It is an
experience or mental state, like a dream or
any other altered state of consciousness. It
may be associated with psi [a general term
covering all four forms of psychic phenom-
ena, i.e., telepathy, clairvoyance, precognition,
and psychokinesis, or the supposed mecha-
nism underlying them], but it is not a psychic
phenomenon itself.” This broad definition al-
lows researchers to study the experience with-
out committing themselves to any particular
theory of the OBE.

Surveys show that about 15 to 20 percent
of the population have had an OBE at some
time during their lives (Blackmore 1982,
1996). Most of these people have had only
one or a very few OBEs, although a small per-
centage have many. Some people find the ex-
perience frightening, but others value the
pleasant sensations and visions it entails; some

even learn to induce the experience at will.

B
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Spontaneous OBEs most often occur while
resting, just before sleep, or when meditating.
However, they can occur at almost any time,
and occasionally, the person experiencing an
OBE carries on with what he or she was doing
(such as walking, driving, or even speaking)
apparently without interruption. Common
factors that provoke OBEs include relaxation,
loss or disruption of the body image, and re-
duced sensory input. Most spontaneous OBEs
are very brief, lasting only a few seconds.
Some begin with the experience of traveling
down a dark tunnel, often with a bright white
or golden light at the end. Others begin with
rushing or whirring noises, odd vibrations, or
simply brief periods of blackout. The return
from an OBE is usually gradual, but occasion-
ally, it is accompanied by a sensation of shock
or disorientation (Muldoon and Carrington
1929; Alvarado and Zingrone 1997).

People who have OBEs (OBErs) often feel
as though they can travel anywhere and see
anything they wish. According to various oc-
cult traditions, the OBEr has another body or
a double, sometimes referred to as the “astral
body.” This double is usually something like a
replica of the physical body, though less dis-
tinct. At times, it is said to be ghostly or trans-
parent and described as whitish or pale gray.
In rare cases, the double is perceived to be
connected to the physical body by a silver
cord. Experiences with a second body have
been called “parasomatic” by Celia Green
(1968) and are contrasted with the more



common “asomatic” experiences in which the
person feels as though he or she is just disem-
bodied awareness or a point of consciousness.
Occasionally, the OBEr reports feeling more
like a bubble, a spot of light, or a patch of mist.
During an OBE, vision and hearing are said
to be more powerful and clearer than normal.
Some people even get the impression that they
could see all around at once or hear anything
anywhere if they wished to; there is a sense of
limitlessness. OBEs are like dreams in some
ways—for example, the scenery and lighting
can be very strange, and the ordinary con-
straints of the physical world do not seem to
apply. However, unlike ordinary dreams,
OBE:s feel very real, consciousness is clear, and
the experience is usually remembered very
vividly afterward. In some ways, OBEs are
more like lucid dreams, that is, dreams in
which you know during the dream that you are
dreaming. OBEs can also merge into mystical
experiences, and they form a central part of
the near-death experience (NDE). After OBEs,
people say that their attitudes and beliefs are
changed, usually in positive ways. A psychi-
atric analysis of hundreds of cases of OBEs
showed that for many people, their fear of
death was reduced and their belief in survival
increased (Gabbard and Twemlow 1984).
OBErs frequently interpret their experi-
ences as psychic, paranormal, or mystical.
Some claim that they could see not only their
own bodies but also distant scenes, although
the experimental evidence to support these
claims is weak. More rarely, they also claim to
be able to influence distant events, but the
frustration of being unable to influence things
is more commonly reported. For example,
OBErs at times try to touch people they see,
only to find that the people do not notice them
at all; similarly, they may try to switch on
lights or move objects, only to discover that
their hands go right through these objects.
The occurrence of OBEs is not related to

age, sex, educational level, or religion (Green

OUT-OF-BODY EXPERIENCES

1968; Gabbard and Twemlow 1984). However,
OBErs score higher on measures of hypnotiz-
ability and absorption—that is, they can more
easily become absorbed in films, books, or fan-
tasies (Irwin 1985). OBErs are also more likely
to believe in the paranormal, to have various
kinds of psychic experiences, and to report fre-
quent dream recall and lucid dreams.

Many popular techniques are available for
inducing the experience, most of which use
imagery and relaxation as key components
(Blackmore 1982; Rogo 1983). Experimental
techniques have also been developed using
special sounds and visual displays, as well as
imagery exercises and relaxation. From the
early days of psychical research, hypnosis has
been used to induce OBEs or “traveling clair-
voyance” (see Blackmore 1982; Alvarado
1992). Drugs have been known to produce
OBEs, especially the psychedelics LSD, psilo-
cybin, DMT and mescaline, and the dissocia-
tive anesthetic ketamine, which often induces
feelings of body separation, floating, and even
dying. However, there is no known drug that
can reliably induce an OBE.

There is no evidence to suggest that people
who have OBEs are mentally ill in any way. In
their study of over 300 OBErs, Glen Gabbard
and Stuart Twemlow (1984) found that the
participants were generally well adjusted, with
low levels of alcohol and drug abuse and no
signs of psychotic thinking. Several other stud-
ies have failed to detect any differences in var-
ious measures of psychopathology between in-
dividuals who do and do not have OBEs. Some
people who have OBEs fear that they are ill or
even going mad. They can often be helped
simply by giving them information about how
common OBEs are and the circumstances un-
der which they are most likely to happen. Oth-
ers fear that they will go out of their bodies
and not be able to get back. This fear does not
seem well founded. In both the occult and the
scientific literature, it is said that if the physi-

cal body is touched or if attention is demanded
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Out-of-body experience: astral body lying above physical body, connected to it by a cord. (Fortean Picture

Library)

in some way, the out-of-body experience will
end. Indeed, it is generally hard to induce
OBEs, and it takes much practice to keep them
going for long periods.

To date, most experiments on OBEs have
fallen into one of three types. The first type,
involving attempts to detect the double during
OBEs, began early in the twentieth century.
Photographs were taken of projected doubles,
and efforts were made to weigh the souls as
they left the bodies of people dying of tubercu-
losis; however, the studies were not well con-
trolled, and the perceived effects disappeared
when better methods were developed (for a re-
view of these studies, see Blackmore 1982).
Recent studies have used magnetometers,
thermistors, and ultraviolet and infrared de-
tectors, as well as both human and animal sub-
jects. Although there has been limited success

with animals, no reliable detector of an out-of-

body presence has been discovered thus far
(Morris et al. 1978).

Experiments of the second type have tried to
detect paranormal vision or hearing during
OBEs—that is, to determine whether people
can really see and hear what is going on at a
distance. In early experiments, mediums were
asked to exteriorize their doubles and to smell
scents or view the actions of people at a dis-
tance, but the mediums usually could have
seen what was going on around them. More re-
cently, target letters, numbers, or objects have
been concealed from view in the laboratory,
and people who can have OBEs at will have
been asked to try to see them (for a review of
these experiments, see Alvarado 1982). In one
well-known experiment, a subject correctly saw
a five-digit number, but this type of success has
never been repeated, and most other experi-
ments have had equivocal results. Case studies



include many claims that people can really see
at a distance during OBEs, but the experimen-
tal evidence does not substantiate them.

The third type of experiment has involved
physiological monitoring of OBErs. No unique
physiological state seems to be involved in the
out-of-body experience. In the few studies
done, the subjects were found to be in very re-
laxed waking states or in states resembling that
on the very edge of sleep. It is certainly clear
that OBErs were not in rapid-eye-movement
(REM), or dreaming, sleep. Therefore, OBEs
cannot be considered to be a kind of dream.

Three main theories have been advanced in
the attempt to explain the out-of-body experi-
ence. The first theory is based on the idea that
something leaves the body during the OBE.
Most people who have an OBE find the expe-
rience so compelling and realistic that they
jump to the obvious conclusion that “they”
have left their physical bodies. Many further
conclude that this “something” that has left
does not depend on the body and can there-
fore continue after physical death (although
this conclusion does not necessarily follow,
since the physical body was alive at the time).

The idea that we have doubles can be traced
back to ancient Egypt and to Greek philosophy,
and it can be found in folklore and mythology
from many cultures. It is also a part of many re-
ligious doctrines. A popular modern version,
based in the teachings of Theosophy, involves
astral projection. It is suggested that we all
have several bodies, of which the first three are
the physical, the etheric, and the astral. The
astral body is said to be able to separate from
the physical body and move about on the as-
tral plane without it. In life, the two bodies are
connected by a silver cord, but at death, this
cord is broken, freeing the consciousness.

There are numerous problems with this and
all similar theories. They cannot specify what
the astral body consists of, in what sense it is
conscious, or how this consciousness is related

to the obvious sensory and memory functions
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of the brain. Further, they cannot identify how
the astral body perceives the world without us-
ing any sensory apparatus and without being
detected or why the astral world appears the
way it does. Also, studies have found that ex-
periences involving astral doubles are far from
common and that reports of the silver cord are
extremely rare.

A second kind of theory suggests that OBEs
are imagination plus extrasensory perception
(ESP). In principle, this theory might account
for the claims of paranormal perception dur-
ing OBEs without involving all the problems
of other worlds and other bodies. However,
this is the weakest possible kind of theory,
since imagination is such a broad concept and
ESP is not well understood. In addition, it is
not easy to see how this theory could be tested,
which makes it useless as a scientific theory.

The final type of theory holds that the OBE
is a purely psychological phenomenon, involv-
ing no self, soul, spirit, or astral body that
leaves the physical body. Several theories of
this kind have been proposed. They do not
necessarily preclude the possibility of ESP, but
they make no special provision for it.

Psychoanalytic interpretations treat the
OBE as a dramatization of the fear of death, an
uncoupling of the bodily ego from the mental
ego, regression of the ego, or a reliving of the
trauma of birth. Carl Jung himself saw OBEs
as part of the process of individuation, and
others have used his ideas of archetypes in try-
ing to understand the OBE (see Alvarado 1992
for a review of this approach). In 1978, Palmer
suggested that a loss of or change in the body
image threatened the self-image and that the
OBE then occurred, through unconscious
mechanisms, as one of several possible ways of
reestablishing personal identity. The ego
strives to reestablish the normal body image,
and when this effort succeeds, the OBE ends.
Palmer added that some people could gain ego
control over the process and so learn to have

OBEs at will, providing access to deep, uncon-
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scious material and latent psychic abilities.
This theory relies heavily on psychoanalytic
concepts that have not stood up well to psy-
chological research, generally being found to
be either untestable or false.

One popular idea likens the OBE to birth.
Superficially, there may be similarities be-
tween the tunnel and the birth canal or be-
tween the silver cord and the umbilicus. How-
ever, the birth canal would look nothing like a
tunnel to a fetus being pushed through it, the
light would more likely be red with blood
rather than bright white or yellow, and silver
cords are, in any case, very rarely reported.
Memory from childhood is also extremely lim-
ited and unlike adult memory. Birth theories
predict that people born by cesarean section
should not have either tunnel experiences or
OBEs, but in one study comparing people
born normally with those born by cesarean,
the same proportion of each group had had
tunnel experiences and the cesareans reported
more OBEs.

Harvey Irwin (1985) suggested that the OBE
begins with a disruption of the normal body
sense, leading to somesthetic (bodily) sensa-
tions of floating or flying. This is then trans-
lated, by synesthesia, into a complete experi-
ence of leaving the body, with visual, tactile,
auditory, and other senses all being trans-
formed. The process requires attention to or
absorption in the new experience and loss of
contact with somatic sensations. This concept
would explain not only the conditions under
which the OBE occurs but also the tendency
for OBErs to score higher in tests of absorption.

Susan Blackmore suggested a theory based
on a change in perceptual perspective. We nor-
mally feel as though “we” are behind the eyes
looking out, but this viewpoint requires good
sensory input to be sustained. OBEs occur
when the normal self-image breaks down and
the brain attempts to reconstruct it from mem-

ory and imagination. Memory images are often

built in a bird’s-eye view (you remember
scenes as though looking down from above). If
such a memory image takes over as the cur-
rent “model of reality,” an OBE occurs.
Sounds might be incorporated relatively easily
into the bird’s-eye view, but anything that is
likely to rebuild the normal body image, such
as movement or a touch on the body, will end
the OBE. According to this theory, the OBE is
entirely imagined, but because the new view-
point has taken over completely, the experi-
ence feels totally realistic.

These psychological theories account for the
conditions under which OBEs occur and ex-
plain why the out-of-body world is rather like
the world of imagination, with transparent
walls and the ability to move around at will
and to see in all directions. They also explain
why apparently correct details are often mixed
with false ones, since the brain has simply put
together the best information it has.

When psychological theories of the OBE
were first proposed, it was predicted that peo-
ple with vivid imagery would be more likely to
have OBEs. This expected result was not
found, but since that time, OBErs have been
shown to be better at spatial imagery and at
switching viewpoints in imagery; they also
have superior dream-control skills and a
greater tendency to dream in bird’s-eye view.

Theories like these can potentially explain
all the phenomenology of the OBE without re-
course to any other bodies or alternative reali-
ties. However, claims of paranormal events
during OBEs continue to be made, and though
they are not incompatible with the psychologi-
cal theories, they provide a challenge to any
purely materialist theory of human nature.
Only further research will determine whether
these claims are valid.

This article was prepared for publication in A-Z
Parapsychology, edited by Jane Henry, Routledge
2003.
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Phrenology

JOHN

hrenology was considered a science of
Pmind and character divination based

on the shape of the head or skull.
Phrenologists believed that the brain was the
organ of the mind and that the mind con-
sisted of a number of distinct, inborn depart-
ments or faculties. Because they were consid-
ered distinet, the faculties of the mind were
thought to have their own discrete locations
or “organs” in the brain, and the size of an
organ, other things being equal, was consid-
ered a measure of its power or activity. As the
skull was believed to take its shape from the
underlying brain, the surface of the skull
could be read as an accurate mold of the
shape of the brain and therefore of its mental
faculties.

The sizes of the phrenological organs were
usually determined by an examination with
the hands and sometimes with calipers or a
measuring tape. So, for example, if a person’s
head showed a large organ of Benevolence,
the phrenologist would conclude that this
person was highly benevolent. If the area of
the head marked as Benevolence was com-
paratively small or if it presented an indenta-
tion, the phrenologist would conclude that
the person was “sordid, avaricious, mean, and
totally insensible to charity” (Lundie 1844, 8).
The surface of the head that covers the brain
was mapped out to help the phrenologist lo-
cate the relevant areas of brain. Therefore,
phrenology was more about determining the
shape of the brain rather than just reading the

VA
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head. There were about thirty organs/facul-
ties in phrenology; the number varied by
phrenologist and generally tended to increase
over time as new organs were “discovered” or
added.

Phrenologists believed that theirs was the
only true “science of mind,” which marked a
difference between phrenology and other
forms of divining character and personality.
The phrenologist claimed privileged access to
otherwise hidden knowledge about people,
but these claims were linked to the growing
authority of the natural sciences. Phrenologi-
cal character readings and predictions based
on them could be seen to be “true” and may
still seem so by their vagueness and the flexi-
bility of the phrenological system to adapt to
individual cases. For example, if a phrenolo-
gist were presented with a convicted mur-
derer whose organ of Destructiveness (earlier
called Murder) was exceedingly small, the
murderous behavior could easily be explained
by appealing to the influence of other organs.
However, with such a lax treatment of evi-
dence and such a cavalier application of theo-
retical explanation, it was possible to claim
absolutely anything with phrenology. All
phrenologists shared the all-too-common
practice of trumpeting confirmatory evidence
as “proof” and explaining away contradictory
evidence. If the difference between science
and pseudoscience is the degree to which this
practice is cultivated, then phrenology could

rank along with palmistry or astrology as one



THE FHRENOLOGICAL BUST.

Frontispiece to George Combe’s System of
Phrenology, 1853. (Courtesy of author)

of the most visible examples. In this sense,
phrenology could be compared to so-called
parapsychology today.

Despite phrenology’s reputation as the epit-
ome of pseudoscience, most of its basic prem-
ises have been vindicated, though character
reading from the outside of the head has not.
For example, the principle that many func-
tions are localized in the brain is now com-
monplace (although many other functions are
distributed). Also, areas of the brain that are
more frequently used may become enlarged
with use, just as phrenologists asserted. This
was recently seen in a study of the hippocampi
of London taxi drivers; the hippocampus is in-
volved in remembering routes and pathways
(Maguire, Frackowiak, and Frith 1997). In ad-
dition, some personality disorders correlate to

specific diseased or damaged regions of the
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brain. And paleontologists who have made en-
docasts of the skulls of early hominids to de-
termine the shapes of their brains have sug-
gested that an enlarged node at Broca’s area is
evidence of language use. This is essentially
phrenology in a new guise. Size is taken as ev-
idence for power, and functions are believed to
reside in specifically bounded regions. Finally,
the once controversial belief that the mind is
in the brain is now common sense.

The science of phrenology was created by
the Viennese physician Franz Joseph Gall
(1757-1828) in the 1790s. Gall called his sys-
tem Schéidellehre (doctrine of the skull) or
organology, and later, it was simply known as
“the physiology of the brain.” Contrary to
common legend, the system was not created by
Gall with the assistance of his German disciple
Johann Gaspar Spurzheim (1776-1832) but by
Gall alone. Spurzheim later took Gall’s system
to Britain in 1814, where the word phrenology
was coined the following year. Spurzheim in-
creased Gall’s twenty-seven faculties/organs to
thirty-three, and British phrenologists soon
added a few more. Spurzheim also changed
the character of Gall’s mental and physiologi-
cal science, making it a moral science and a
philosophy of nature, which Gall, a respected
physician and anatomist, never intended. For
Spurzheim and later phrenologists, each fac-
ulty/organ had its proper area of function and
abuses. Hence, the proper function of what
Gall called the organ of Murder was, according
to Spurzheim, morally acceptable self-defense.
Spurzheim also arranged the phrenological
faculties/organs into a more scientific-sound-
ing taxonomy of orders and genera.

In Britain, Spurzheim’s phrenology was
added to a native culture of scientific, gentle-
manly societies, complete with meeting halls,
journals, and museums. These first phrenolo-
gists produced the now familiar phrenological
plaster bust. The British phrenological bust
differed from earlier diagrams of the organs,

which had represented actual specimens—and
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usually skulls—not lifelike heads. The phreno-
logical bust, by contrast, was a generalized
model that represented an ideal “develop-
ment” of cerebral organs.

The first phrenological society was founded
in Edinburgh in 1820, and throughout Britain,
scores more appeared over the following two
decades. From Britain, the science spread to
the United States, where the first society was
founded in Philadelphia in 1822. The most
important popularizer of the science after
Spurzheim was the Edinburgh lawyer George
Combe (1788-1858). This first wave of
phrenological popularity had died away in
Britain by the 1850s. However, a new U.S.-
based revival of the science began in New York
in the 1840s under the leadership of the
Fowler family. Although essentially all of the
Fowlers’ phrenology and philosophy was bor-
rowed from Combe, their science was more
earthy and profitable and less scientifically
pretentious than the earlier phrenology. The
Fowlers took phrenology back to Britain in the
1860s and 1870s. It is this latter phrenology

that lingered into the twentieth century and
whose vestiges are sometimes seen today.
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Piltdown Man (Hoax)

Famous Fossil Forgery

RICHARD

n December 18, 1912, newspapers
Othroughout the world blared sensa-

tional headlines: “mISSING LINK FOUND—
DARWIN’S THEORY PROVED.” On that date, at a
geologic society meeting in southwestern
England, an amateur archaeologist named
Charles Dawson announced that he had
found the skull and jaw of a fossil ape-man in
a Sussex gravel pit—the long-sought “missing
link” between apes and humans. Later, he re-
ported finding other bones and teeth in the
same area.

A lawyer and “antiquarian” hobbyist from
the country town of Lewes, Dawson had spent
years searching for fossils and stone tools in
the countryside near his home. Assisted by
workmen and later by the young French Je-
suit priest Pierre Teilhard de Chardin, he
claimed to have found pieces of a skull (cra-
nium) and jaw and stone and bone tools along
with remains of various extinct mammals, in-
cluding the giant beaver, mastodon, and hip-
popotamus. Proudly, he proclaimed the bones
were from a new species of human ancestor,
which experts from the British Museum oblig-
ingly named Foanthropus dawsonii, “Daw-
son’s Dawn Man.”

Remarkably, the skull appeared entirely
human, but the jawbone fragment looked
apelike. A good deal of interpretation was

necessary, as the face, along with chunks of
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the jaw hinges, was missing. A few scientists
questioned whether the skull and jaw really
belonged together, but most came around to
accepting Piltdown as authentic. To the pub-
lic, Piltdown became famous as “the Earliest
Englishman.”

Artists sketched Piltdown man’s brutish but
intelligent face, and statues of his presumed
physique began to appear in museums. The
local pub, The Lamb’s Inn, was renamed The
Piltdown Man. In the United States some
years later, a popular comic strip called “Peter
Piltdown” appeared regularly in the Sunday
funnies—the cartoon ancestor of “Alley Oop”
and “Fred Flintstone.”

Several prestigious British anthropologists
put their names and reputations on the line in
authenticating Piltdown. When Sir Arthur
Keith, curator of the Hunterian Museum, was
challenged on his reconstruction, he gave a
dramatic demonstration: a known skull was
smashed to pieces, and Keith correctly recon-
structed its shape and cranial capacity from
some of the fragments. Among others who
championed the authenticity of the “great dis-
covery” were the anatomists Arthur Smith-
Woodward and Sir Ray Lankester, both of the
British Museum of Natural History.

Forty years later, in 1953, the famous bones
again made world headlines: “PILTDOWN APE-
MAN A FAKE—FOSSIL HOAX MAKES MONKEYS OUT
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oF scIENTISTS!” A geologist and chemist named
Kenneth Oakley and his colleagues (including
J. S. Weiner) at the British Museum had ap-
plied new technology to the relative dating of
the bones, and the fraud was revealed. Levels
of radioactive potassium fluoride at the site did
not match those of the bones, which were
much younger. And the jaw was much younger
than the skull with which it was supposed to
belong. The skull and jaw could not possibly
have come from the same individual unless, as
one scientist put it, the man died but his jaw
lingered on for a few thousand years.

Oakley and his colleagues concluded that
someone had taken an old human cranium
and planted it at the gravel excavation to-
gether with a doctored mandible from a mod-
ern ape. The jaw had come from an orangutan
and was deliberately broken at the hinge to
obscure its fit with the skull. All the bones had
been stained brown with potassium bichro-
mate to make them appear equally old.

Why was the fraud so eagerly and readily
accepted? According to hoax expert Nick Yapp,
a successful hoax usually props up cherished
but questionable beliefs and expectations, and
it often bolsters local pride or patriotism. Pilt-
down man brilliantly met these criteria. The
skull appeared at a time when fossil humans or
near humans were very few and far between,

The Piltdown skull. (Author’s collection)

and it provided the sought-after missing link
that Darwin’s theory seemed to require. As for
patriotism, British scientists had long been
jealous of the sensational fossil men found in
Germany and France, and they strongly craved
an English ancestor of comparable age.

In addition, British anthropologist Sir
Arthur Keith had theorized that a “big brain”
came first in human evolution and was the
hallmark of humanity. Piltdown filled that bill,
too. Because of that bias, Keith had scoffed at
Raymond Dart’s discovery of a “man-ape” or
australopithecine in South Africa because it
had an ape-sized brain and humanlike teeth
and jaws—exactly the opposite of Piltdown,
with its large braincase and apish teeth. Of
course, Dart’s “Taung child” was to be the first
of many African hominid fossils that eventu-
ally revolutionized paleoanthropology.

In their enthusiasm at the time, few scien-
tists thought it strange that the ancestral ape-
man should have been found about 30 miles
from the home of Charles Darwin or that an
odd, paddlelike bone implement found in the
pit resembled nothing so much as a prehistoric
cricket bat—a bit too appropriate an artifact for
the “first Englishman.” The hoaxer could not
resist going over the top and tipping his hand,
but the scientists had swallowed the story so
completely that they did not even choke at a
crude cricket bat carved from a mammoth
bone.

When Oakley’s group finally unraveled the
hoax during the early 1950s, there were
cheers and jeers. Creationists proclaimed that
it proved all evolutionary science is phony. An-
thropologists said the exposure proved their
discipline is self-correcting and eventually
roots out frauds. Advocates of the African aus-
tralopithecine fossils felt vindicated in their
view that hominids had small canines and
walked upright very early on and only devel-
oped expanded brains much later. A member
of the British Parliament proposed a vote of no

confidence in the scientific leadership of the
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Sir Arthur Keith demonstrates his skill by correctly restoring a smashed skull whose cranial capacity was

known. A portrait of Charles Darwin gazes down from the wall. (Author’s collection)

British Museum. The motion failed to carry
amid laughter, when another member of Par-
liament reminded his colleagues that politi-
cians had “enough skeletons in their own clos-
ets” to worry about.

The Piltdown hoax remains one of the most
intriguing mysteries in the history of science.
Who was the culprit, and what was his motive?
For years, the finger of accusation pointed only
at Dawson. His motive would have been the
fame and attention he gained as discoverer of
England’s most ancient inhabitant. As the
years went by, however, Piltdown has become
a perennial whodunit, with an increasing
number of suspects added to the list of possible
perpetrators.

Harvard paleontologist and historian of sci-
ence Stephen Jay Gould, for instance, believed
Dawson initiated the hoax as a prank, then en-
listed the cooperation of his sometimes assis-
tant Pierre Teilhard de Chardin, who was then

a young seminarian. Fans of Father Teilhard,
of whom there are still many, were outraged.
The French paleontologist and evolutionist
suffered greatly at the hands of his order for
his forthright honesty. When he attempted to
reconcile his two most deeply held beliefs,
evolution and Catholic doctrine, the church
sent him as a missionary to China and forbade
him to publish or teach his unorthodox ideas.
(Of course, during his exile, Teilhard was one
of the first to study and publish on the Homo
erectus fossils that were discovered near Bei-
jing, then Peking, and home of the famous
“Peking man.”) To this day, Teilhard’s support-
ers believe he was constitutionally incapable of
promoting a deliberate lie.

During the 1980s, anthropologist John
Winslow accused Sherlock Holmes’s creator,
Sir Arthur Conan Doyle, who lived only a few
miles from the Piltdown site, of being the

hoaxer. A fanatic believer in Spiritualism,

175



176

PILTDOWN MAN

Doyle might have sought revenge by fooling
the scientists who ridiculed his fervent belief
in spirit-mediums and accused him of cre-
dulity in assessing evidence.

According to this theory, E. Ray Lankester,
who later became director of London’s Natural
History Museum, incurred Doyle’s lasting
wrath for having been the first scientist to
prosecute a spirit-medium for fraud in 1876,
an incident that Doyle always referred to as a
“persecution” rather than a “prosecution.”
Lankester, the nemesis of hoaxers, was himself
completely taken in by Piltdown. Winslow has
also suggested that perhaps Doyle wanted to
demonstrate how easily scientific experts
would uncritically embrace flimsy evidence
that supported their own beliefs, even as they
scoffed at the authenticity of his so-called
spirit photographs. Doyle played golf fre-
quently near the Piltdown site and visited it
several times in the company of the scientists
who were involved, even offering to drive
them around the neighborhood in his motor-
car. Like Teilhard, however, Doyle has many
admirers who continue to maintain that his in-
volvement in the hoax is unthinkably inconsis-
tent with his character, which was one of ex-
traordinary integrity.

Nevertheless, Doyle did have a prankster
side. His classic book The Lost World (the
granddaddy of all dinosaur adventures) is full
of tantalizing references to faked bones and
photographs, and the frontispiece of the book
features the author himself in stage makeup as
the “gorilloid” Professor Challenger. But the
case against the great storyteller has never
been proved. Sometimes, Doyle deceived peo-
ple for the fun of it, but (as far as we know) he
always revealed the joke afterward. Perhaps, as
some have suggested, this is a mystery only
Sherlock Holmes could solve!

Another candidate for “perp,” proposed by
paleontologists Brian Gardiner and Andrew
Curran of the British Museum, was the geolo-

gist Martin Hinton. Curran found a satchel

that had belonged to Hinton stashed in the
bowels of the museum. It contained dozens of
rodent teeth that had been subjected to vari-
ous stains and chemical treatments. At the bot-
tom of the trunk were ten carved pieces of
hippopotamus and elephant teeth, colored in a
similar manner to the Piltdown remains and
the alleged cricket bat. Gardiner is convinced
these were the products of tests Hinton had
performed before treating the Piltdown bones
to make them appear old. According to Gar-
diner, Hinton, a great expert on Pleistocene
gravels, was then the only person on the scene
who was sufficiently knowledgeable to plant
the convincing assemblage of extinct beavers
and mammoths along with the skull. “Dawson
wasn’t clever enough to have correctly seeded
the gravels, which were totally unfossilifer-
ous,” says Gardiner. Hinton’s motive, he be-
lieves, would have been to get revenge on his
boss, Smith-Woodward, against whom he had a
smoldering grievance.

So far, there is still no proven solution to the
mystery. Many other possible candidates have
been offered, as have stories of mysterious
tape-recorded accusations by aged survivors,
apocryphal anecdotes about family recollec-
tions, and allegations of gross inaccuracy in ac-
cepted accounts of the events. Some years ago,
Charles Blinderman, in his 1986 The Piltdown
Inquest, furnished a detailed review of a roster
of ten of the usual suspects. More recently,
John E. Walsh has reviewed the case in his
1996 Unravelling Piltdown: The Scientific
Fraud of the Century and Its Solution, in which
he opts for a lone conspirator.

After extensive sleuthing at almost a cen-
tury’s distance, Walsh brings the case back to
its original prime suspect, Charles Dawson. Ac-
cording to Walsh, Dawson left a trail of hoaxes
over thirty-five years, along with some legiti-
mate scientific work. At various times, Dawson
had reported finding in Sussex a cast-iron Ro-
man figurine, a prehistoric flint weapon hafted

to a crumbling wooden handle, the remains of



a very ancient boat, a strangely shaped “Ro-
man horseshoe,” and a clock face ostensibly
from the Middle Ages—none of which were
ever authenticated. If he was indeed the Pilt-
down mastermind, perhaps he took an accom-
plice into his confidence; there is certainly no
shortage of suspects. But Dawson also has sup-
porters (though few) who believe that he was
duped himself and was not the perpetrator.
Though some might find it an amusing and
delightful historical puzzle, the Piltdown hoax
was no harmless prank. It consumed the ener-
gies of dozens of able men, destroyed the ca-
reers of a few, and put science on the wrong
track for decades in its quest to understand
human evolution. Charles Darwin believed
that accepting shoddy evidence is much more
dangerous than adopting incorrect theories. In
his 1871 Descent of Man, he wrote: “False facts
are highly injurious to the progress of science,
for they often endure long; but false views, if
supported by some evidence, do little harm,

for everyone takes a salutary pleasure in prov-

PILTDOWN MAN

ing their falseness, and when this is done, one
path toward error is closed and the road to
truth is often at the same time opened” (Dar-
win 1883, 6006).
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Placeho tifect

GEOFFREY DEAN

lacebo (pronounced plaSEEbo) is
PLatin for “I will please.” The placebo

effect is the positive effect produced
by treatments that should have no effect; for
example, a gelatin capsule filled with table
salt and given with the assurance that it will
bring sleep will actually do so for about one
person in three. Interest in the placebo effect
began around 1955, and by 1980, it was the
subject of nearly a thousand articles and
books. Many medical treatments, especially
old ones, have been found to derive their
benefits from the placebo effect. In fact,
when testing new drugs, the effect is so per-
vasive that special strategies are needed to
cope with it.

A placebo treatment gives positive expecta-
tions and a sense of control, and it is quite dif-
ferent from no treatment. No actual under-
standing of the treatment is required, only a
belief that it will work. When a witch doctor
asks the spirits for help, clients are given hope
and support even though the whole process
may be a fraud. This is the placebo effect.
When an astrologer reads a birth chart, the
trappings are different but the effect on the
client is the same. In each case, what matters
is not validity but faith. Faith is more than just
believing in something; it means having no
doubts at all. When doubts are absent, the
client can immediately expect positive out-
comes (Plotkin 1985).

Much about placebos is controversial. The

actual mechanism is not fully understood, al-
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though endorphins seem to be involved in
any suppression of pain. Nor is there a single,
agreed-upon definition of the placebo effect;
in fact, discussion of the various definitions
has filled an entire chapter (Shapiro and
Shapiro 1997). It is sometimes not even clear
whether a placebo effect has occurred at all—
some medical conditions get better sponta-
neously, participants tend to be selected at
low points in their well-being and thus seem
worse than they really are, or they may report
improvements just to be well mannered, and
so on. Tests that depend on participants not
knowing whether a placebo is used can be
suspect; for example, in 27 studies involving a
total of over 13,000 people, about two-thirds
guessed correctly versus the 50 percent ex-
pected by chance (one explanation is that side
effects from the genuine pills gave the game
away). But it is generally accepted that the ex-
pectations of therapist and client are impor-
tant and that the response to the placebo can
vary from 0 percent to 100 percent depending
on the situation (Wall 1999). Other things be-
ing equal, the more faith the patient has in
the treatment, the better the chance that the
therapy will work.

The placebo effect is not clearly related to
individual variables such as gender, age, intel-
ligence, and personality (with the possible ex-
ception of anxiety), probably because the ef-
fect depends on too many variables to have a
simple relationship with any one. A link with
suggestibility seems inevitable but has yet to



be formally established (tests of suggestibility
usually measure only gullibility, which is not
necessarily related to the kind of needs that
lead to placebo effects).

But the effect does depend on the situation,
that is, on our need for therapy and our per-
ceptions; for example, war wounds cause less
pain than the same wounds resulting from sur-
gery. The effect is increased by positive staff
attitudes and appropriate surroundings and
decreased by negative attitudes or unpleasant-
ness. Furthermore, the effect is increased for
actual sufferers (who need relief) compared
with volunteers (who do not). In general, two
pills have more effect than one pill, and red
pills are more stimulating than blue pills, but
in individual cases, the effect of pill shape,
size, and color depends on individual likes and
dislikes. The same applies to the actual treat-
ment procedure. Thus, people unwilling to ac-
cept emotional support directly may accept it
when suitably disguised, which is a point in fa-
vor of otherwise untenable systems such as tea
leaf reading. Many other variables that have
not been fully explored, such as cost and per-
ceived efficiency, may also play a role.

The active ingredients in a placebo treat-
ment are no more than those shared by any
therapy—a person in need, a consultant, an ex-
planation for the condition, a healing ritual,
and an expectation of improvement. In other
words, warmth, attention, and being told you
will feel better. To boost the placebo effect,
choose a practitioner who is optimistic, has
your confidence, and involves you in decision
making; if there is a choice of decisions,
choose whatever you think will work best; and
if something worked in the past, use it again
unless there are good reasons not to (Brown
1997, 80).

What makes a good therapist? For many
therapies but not all (e.g., not behavior modifi-
cation), the single most important factor may
be whether the therapist and client like each
other. Good therapists tend to be warm, opti-
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mistic, and empathetic, all of which determine
the liking by clients much more than compe-
tence does. When the liking is mutual, four
times as many clients report an improvement
compared to when they dislike the therapist
(this could also mean that clients like their
therapists because they are improving).

What makes a good client? In psychother-
apy (the treatment of psychological problems
by psychological methods), the ideal client
“must be suggestible. He should be able to
easily absorb dogmas and ideas of the most ab-
stract, even outlandish dimension. He should
be philosophically adaptable and able to ape
the therapist’s value system and biases. The
more he agrees with the therapist, the better
his chances of being helped. This conditioning
process is at the core of all faith healing, magic
and religion” (Gross 1978, 48). In short, a
good client is one who shares the therapist’s
beliefs, which clearly has some importance for
pseudoscience—if therapists take care to accept
only good clients, their beliefs (whether true
or false) cannot fail to be reinforced.

An important factor for maintaining im-
provement after therapy is personal effort.
People who merely swallow placebo pills do
worse than those who swallow pills and do ex-
ercises. Placebos also work if they promise not
getting better but getting worse; for example,
people given pills correctly described as “inac-
tive” generally feel worse. Such placebos are
sometimes called “nocebos” (Latin for “I will
harm”). An extreme example of a nocebo is the
voodoo hex, where the victim allegedly dies of
fright. In more general terms, when people
think sick, they get sick; thus, women who be-
lieve they are prone to heart disease are four
times as likely to die as women equally at risk
but without such fatalistic beliefs, and people
are several times less likely to experience side
effects from real drugs if they don’t know
about them. Interestingly, side effects from
placebo pills are reported by about one person

in five, with the side effects being similar to
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those reported for the supposed medication;
for example, supposed antispasmodics produce
nausea, and supposed tranquilizers produce
sleepiness. Side effects also increase with client
hostility, so they may indicate dissatisfaction
with the treatment, or they may simply indi-
cate that the treatment is working (meaning
the placebo is having the same effect, and the
same side effects, as a real treatment). Not
much is known about the long-term effects of
placebos versus real treatments.

The placebo effect suggests ways of turning
to advantage approaches that might otherwise
be dismissed as pseudoscience, for instance, by
alternately taking placebo pills and drug-con-
taining pills. For mild disorders, the effect
should be the same, but the cost would be less,
as would the dependence on drugs, doctors,
and hospitals (Brown 1997, 60). In fact, many
psychotherapies have appeared since the
1970s that are little more than the placebo ef-
fect in disguise, for example, imagery, relax-
ation, and self-hypnosis (Plotkin 1985, 251).
In medicine, such an approach by doctors
might be seen to imply deception or to involve
real dangers if the placebo effect happened not
to work. Nevertheless, it seems indefensible to
use a negative tone (“we have no idea if a
problem exists”) when a positive tone (“you
should soon feel better because we can find no
problems”) produces notably better outcomes
(see Thomas 1987).

Alternative therapists are better able to ex-
ploit the placebo effect because they tend to
have great faith in their therapy, whether justi-
fied or not, whereas conventional therapists
are more cautious and are professionally
bound to reveal any limitations. But how to
encourage the faith on which everything de-
pends if genuine effects are disclaimed? This is
the fundamental dilemma from which there is
no obvious escape. Of course, it could be ar-
gued that the faith involved would be of a new

kind, namely, faith in faith itself rather than
faith in the existence of genuine effects. To
psychologists, this is clearly a more acceptable
faith, but whether it can invoke as strong a
placebo effect is a matter for research. It seems
unlikely to invoke as strong a following.
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Planetary fAlignments

JOHN

lanetary alignments occur when two or

more planets and the Sun and Moon

occasionally line up as seen from
Earth. Some wonder if the planets’ gravita-
tional forces are enhanced at such times and
if Earth is affected. In reality, the planets are
so distant that their tidal forces on Earth are
negligible. Planetary alignments can be pre-
dicted in advance and are curiosities that can
be aesthetically pleasing when observable, but
they have no effect on Earth or its inhabi-
tants.

The solar system is flat, with the Sun at its
center and the planets circling it on concen-
tric orbits. Earth lies in the plane of the solar
system, and we see the planets’ orbits edge-
on. As we look across space, the Sun seems to
travel around the sky through the constella-
tions of the zodiac on a path called the eclip-
tic, while the planets (and the Moon) travel
near the Sun’s path. They travel at different
speeds, so inevitably, the Sun, Moon, and
planets must pass each other. When one
planet passes another (or the Sun or Moon),
the two are in “conjunction.” Occasionally,
three or more planets gather together in what
astronomers informally call a “massing” or
“grouping.” The public calls all such gather-
ings “alignments.”

Historically, the sky has been the ultimate
source of mystery for humankind, and power-
ful forces have long been believed to dwell
there. Chief among those forces is the Sun,

which was worshiped as a god and which, at a
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minimum, is the source of our light and
warmth. In former times, when the planets
were unknowable lights in the sky that moved
in mysterious ways, it seemed reasonable to
suppose that there was a link between their
motions and events on Earth. We humans are
pattern-seeking animals, and our brains are
wired to find relationships—even when there
are none. Astrology was developed to give
meaning to such imagined correspondences.
Jupiter appeared near Venus, and an earth-
quake rocked the land only a week later—was
it only coincidence? A miscarriage followed a
solar eclipse—was there a connection? Associ-
ating astronomical occurrences with terres-
trial events seemed to help us understand the
vagaries of nature. Eventually, we discovered
that those puzzling moving lights in the sky
are worlds that move according to the laws of
gravity, not through the intentions of some-
times malevolent gods, and thus that there is
no reason to fear their comings and goings.
Today, amateur astronomers enjoy watch-
ing planetary alignments for their novelty
and, if the two objects are close enough, for
the beauty. The public imagines that the plan-
ets are much closer to each other than they
are in reality and that they exert significant
gravitational forces on each other when they
are aligned. Sensationalist books and films
foster the misconception that enhanced tidal
forces and unspecified “energy fields” trigger
earthquakes or can even cause Earth to fall

over on its axis. Astrologers, psychics, pyramid
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experts, and prophesiers of apocalypse link
planetary alignments with historical mysteries
such as the collapse of the Maya civilization or
Noah’s flood, and they predict disaster of cos-
mic proportions when the planets align. The
broadcast media have a strong sensationalist
element and often claim to present an “unbi-
ased view so the viewer can decide,” spreading
unfiltered cries of doom and gloom quickly

and widely.

Recent Planetary filignments

How often do the planets align, and what re-
ally happens when they do? To explore these
questions, we can look at recent planetary
alignments, all of which were accompanied by
predictions of cosmic catastrophe.

february 3, 1962

The best planetary grouping in modern times
happened on February 5, 1962. All five naked-
eye planets plus the Sun and Moon were
massed within a circle 17° in diameter. The
Moon passed directly in front of the Sun as
seen from New Guinea and part of the Pacific
Ocean, where there was a total eclipse of the
Sun! The end of the world was predicted, but
the news media were not so sensational in
1962, and the alignment received much less
press than it would today. The alignment was
especially feared in India, but the day turned
out to be like any other.

March 10,1982

The Jupiter Effect, a book published in 1974,
claimed that a circuitous sequence of events
would trigger earthquakes, especially in Cali-
fornia, in 1982. The book’s thesis was that a

rare alignment of planets (as seen from the
Sun) that occurs once every 179 years would
exert a strong tidal effect on the Sun, which
would increase solar activity, which would
cause more sunspots, which would propel
more atomic particles toward Earth, which
would disturb the mnormal circulation of
Earth’s atmosphere, which would cause sud-
den major storms, which would cause abrupt
changes in Earth’s rotation, which would trig-
ger major quakes along faults (specifically, the
San Andreas) already subject to strain. The re-
ality was somewhat different. At their closest—
on March 10, 1982, as seen from the Sun—the
planets spanned 95°, which is more than a
quarter of the sky and far from an alignment.
No chain is stronger than its weakest link, and
the “Jupiter effect” chain had several links
that were suppositions at best. Nothing un-
usual happened on the predicted date.

May 5, 2000

In the book 5/5/2000, Richard Noone (1982,
53) claimed that on that date, “for the first
time in 6,000 years all the planets of our solar
system will be arrayed in practically a straight
line in space”—an alignment that would cause
the ice accumulated at the South Pole to upset
Earth’s axis and thereby initiate sudden and
catastrophic floods and earthquakes. The au-
thor argued that the ancient Egyptians had
warned us about this 6,000 years ago, adding
that the same phenomenon happened to them,
too, which is why they built the Great Pyra-
mid. Noone did not hint at how the planetary
alignment would cause Earth to self-destruct
in this book, which was really about “secrets of
the ancients.”

In contrast to the predictions advanced in
The Jupiter Lffect, when there was no actual
planetary alignment, the planets did gather to-
gether in May 2000, as was first predicted by

the Belgian astronomer Jean Meeus in 1961.
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Illustration of aligned planets. (Antonio M. Rosario/The Image Bank)

On May 5, the five naked-eye planets plus the
Sun and Moon spanned just 25.9°. The Sun
was part of the alignment, and the Moon and
planets could not be seen. Twelve days later,
on May 17, the five planets and the Sun (but
not the Moon) spanned only 19.5°. There was
widespread concern that such an alignment
would trigger a cosmic disaster, but, as always,
Earth emerged unscathed.

How Often Do the Planets Align?

Inevitably when discussing a planetary align-
ment, someone asks, “How often does this
happen?” or “When will it happen again?”
Alignments between two planets or a planet
and the Sun and Moon (which, as mentioned,
are properly called conjunctions) happen
roughly weekly. Loose groupings of three ob-

jects are also common and happen almost

monthly. Groupings of four or more objects (or
tight groupings of three) are comparatively
rare (De Meis and Meeus 1994). The Belgian
astronomer Jean Meeus found that there are
103 groupings between the years 3100 s.c.
and A.p. 2735 when the five naked-eye planets
fit within a circle 25° or less in diameter,
which is an average of once every 57 years. Of
these 103 groupings, the five planets fit within
a circle 10° in diameter on ten occasions (an
average of once every 584 years). The mini-
mum separation of the naked-eye planets
within this long time span was 4.3° on Febru-
ary 27, 1953 B.c. (Apparently, the Chinese cal-
endar was reset to begin with the following
new Moon on March 5.) The last three close
groupings were on A.n. April 30, 1821 (19.7°),
A.n. February 5, 1962 (15.8°), and a.n. May 17,
2000 (19.5°). The next will be on September 8,
2040 (9.3°). Most of these groupings include
the Sun and are not observable, but the 2040

grouping, which will also include the crescent
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Moon, will occur well to the east of the Sun
and will be spectacular at 7:30 p.m.

Planetary filignments and €arthquakes

Many people believe that when the planets
align, they have an effect on Earth. The as-
sumption is that their gravity is focused and
magnified, increasing their tidal forces and
triggering earthquakes. An understanding of
gravity and tides shows that this is not so.

Usually, the closeness of the alignment is
grossly overstated. The covers of both The
Jupiter Effect and 5/5/2000 show the planets
perfectly aligned and as close to each other as
billiard balls on a table. This common imagery
shapes the public perception. Generally, the
alignment is far less dramatic, but regardless of
how precisely the planets line up, we can eval-
uate the idea that planets cause earthquakes.
We can take two separate approaches in this
regard. First, it is supposedly gravitational tidal
forces that trigger earthquakes. The accompa-
nying list shows the relative tidal force of each
planet on Earth when each planet is at its clos-
est. The Sun has 1 unit of tidal force on Earth;
the Moon has a little more than twice the ef-
fect of the Sun; and the other nine planets to-
gether with all their moons add only another
175000 as much. If all the planets were to
align perfectly, their gravity would raise a 2-
meter ocean tide by an additional 1/25 of a
millimeter. The tidal forces of the planets are
entirely negligible, and it makes no difference
to Earth whether they are aligned or not.

Tidal Forces of the Sun, Moon, and
Planets on Earth
(derived from Thompson 1981, 220)
(The Sun’s tidal force equals 1.00)
Moon: 2.21
Sun: 1.00
Venus: 0.000113

Jupiter: 0.000013 1

Mars: 0.00000230
Mercury: 0.000000723
Saturn: 0.0000004:62
Uranus: 0.00000000735
Neptune: 0.00000000213
Pluto: 0.000000000000139

The tidal force of one object on another is
proportional to its mass and inversely propor-
tional to the cube of the distance between
them. The Moon has only 1/81 the mass of
Earth, but it exerts more than twice as much
tidal force as the Sun, which has 333,000
times the mass of Earth but is about 400 times
farther away than the Moon. Venus, which has
the same mass as Earth, exerts almost 10 times
as much tidal force on Earth as Jupiter, which
has 318 times the mass of Earth but is 15 times
farther away than Venus. The book you are
holding in your hands exerts 1 billion times as
much tidal force on your body as the planet
Mars when Mars is at its closest.

Second, one could make lists of past earth-
quakes and planetary alignments and compare
them to see if there is a correlation. This
would be, in principle, a simple task requiring
no theory and almost no knowledge—just pads
of paper and lots of time. Seismologists record
tens of thousands of earthquakes each year,
which is more than enough to do a proper sta-
tistical sample. Anyone with time and access to
a research library could look for a correlation
between tides and earthquakes, and the first
person to find such a correlation would be fa-
mous. Yet no one has yet found a convincing
relationship—probably because there is none.

Earthquakes are caused by motions within
Earth. We would like to predict them for obvi-
ous reasons, but an appeal to the other planets
or to astrology won’t help.

Times and circumstances of upcoming con-
junctions are printed in popular astronomy
magazines and can be downloaded from as-
tronomy sites on the World Wide Web. Be sure



to go outside and watch those that are visible
and enjoy one of nature’s more sublime spec-
tacles as the grand gearwork of the cosmos oc-
casionally brings the planets into and out of
alignment.
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Polygraph and Lie Detection
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sing the polygraph to tell us who is ly-
l I ing and who is being truthful is one of
the most controversial yet challenging
enterprises facing social scientists, criminal in-
vestigators, security personnel, the justice sys-
tem, and lawmakers. The controversy pits pro-
ponents of the polygraph, who believe they
need every means available to detect decep-
tive individuals, based solely on its functional-
ity, against scientists or policymakers, who ar-
gue that any technology that supports our
national security and influences judgments
about who did or didn’t commit a crime or
who can or can’t be trusted with sensitive in-
formation must be theoretically and experi-
mentally sound before it is implemented.
There is general agreement among both the
proponents and detractors of the polygraph
that, in practice, it is both science and art. The
problem is that science is inherently an objec-
tive enterprise bent on making logical and ra-
tional interpretations of available data. In con-
trast, art and clinical skills involving human
beings are inherently fuzzy or subjective en-
terprises clouded by subtle nuances and intu-
itive or special, indescribable insights ac-
quired through much prior training and
experience; some refer to such special skills as
a gift. In either case, the ideal “lie detector”
would be one that commands the same kind
of scientific respectability that DNA technol-
ogy has earned since the early 1990s.
During the spring of 2001, the U.S. Federal
Bureau of Investigation (FBI) discovered that
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Special Agent Robert Hanssen, a veteran of
more than two decades of service and a mem-
ber of the FBI’s elite counterintelligence divi-
sion, had been secretly sharing highly classi-
fied information with the Russian KGB for
over fifteen years. The FBI alleged that other
intelligence agents had lost their lives because
of the information Hanssen had provided, and
more important, that U.S. security had been
compromised so extensively that the results
were incalculable. The criminal investigation
of Hanssen quickly led to an April 5, 2001,
hearing of the Senate Judiciary Committee,
whose members wanted to know not only why
Hanssen had gone undetected for so long but
also what internal security procedures were
being relied upon by one of the most presti-
gious criminal investigation agencies of the
federal government. The most notorious tech-
nique in the FBI's arsenal—as it is in many
other federal agencies, including the army,
navy, and air force—was the polygraph.

Less than a year before the Hanssen event,
Wen Ho Lee, a scientist of Chinese descent
working at the Department of Energy’s Los
Alamos National Laboratory in New Mexico,
had been jailed, investigated, and released af-
ter many months of incarceration for al-
legedly leaking information to China about
details of the U.S. nuclear program. Adminis-
trators reacted by increasing security at nu-
clear facilities and announcing they would
polygraph some 13,000 employees. The re-

sulting public outcry led to a million-dollar



Suspect getting lie detector test, 1955.
(Bettmann/CORBIS)

investigation by the National Academy of Sci-
ences to evaluate the legitimacy of the poly-
graph technique as a means of detecting spies
and their espionage.

The academy’s investigation, like the Senate
Judiciary Committee hearing and other such
investigations, was a predictable reaction given
both the history and the current state of poly-
graph technology and the behavioral tech-
nique used to elicit confessions and assess
guilt. Although such hearings and investiga-
tions continue at present, one important issue
has resurfaced in the ongoing polygraph con-
troversy: how scientific is the technique, and
in particular, how much of that technique is
dependent on the subjective clinical skills of
the polygraph examiner?

Problems with the polygraph test were
judged significant enough to warrant passage
of the federal Employee Polygraph Protection
Act (EPPA) in 1988, designed to protect U.S.

citizens from its use for employment purposes.
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Those who drafted and endorsed this measure
pointed to research that demonstrated the un-
reliability of the polygraph, including the fact
that it failed to detect deceivers (known as
false negatives) almost as often as it falsely im-
plicated innocent people (known as false posi-
tives). Not surprisingly, results of polygraph
examinations are also not admissible in court.
The EPPA, however, places limits only on
the private sector. Agencies and departments
of local, state, and federal governments and
certain federally contracted businesses have li-
cense to use it as needed. The principal areas
in which it is used include criminal investiga-
tions, routine personnel security screenings,
and preemployment screenings; thus, the FBI,
the Central Intelligence Agency (CIA), and
other federal agencies require preemployment
polygraph exams as part of the battery of hon-
esty/integrity checks prior to being hired. Vari-
ous statistics suggest that better than 90 per-
cent of all polygraph examinations given are
for noncriminal investigations. The reason the
EPPA exempts government agencies is the im-
portant practical role the polygraph plays in
enhancing national security, in forensic inves-
tigations, and as a purported deterrent to crim-
inal activity. Notwithstanding its pseudoscien-
tific nature (which will be discussed), nearly all
professional polygraph examiners, as well as
many government personnel working in na-
tional security, criminal investigations, and
other domains, will attest to its demonstrated
usefulness in rooting out the occasional spy.
(For example, Harold Nicholson of the CIA
produced a 97 percent probability of lying on
two critical questions in his polygraph exami-
nation in 1995; subsequent FBI investigations
of Nicholson uncovered his regular pattern of
foreign travel and large, unaccounted-for pay-
ments to his personal bank account.) There is
little dispute that the polygraph is a useful tool
in the criminal investigator’s arsenal for un-
covering criminal behavior. In addition, with

less sophisticated individuals not trained in
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counterintelligence and countermeasures
(which are designed to beat the polygraph),
the mere mention that the polygraph will be
used has helped to extract confessions. In a
similar manner, the polygraph may also act as
a deterrent to future criminal behavior. Em-
ployees are likely to be more honest given
their awareness that they will be screened pe-
riodically. Moreover, awareness that a poly-
graph examination is a routine part of the pre-
employment process, as is customary with the
CIA, FBI, and other agencies, helps guarantee
that the candidate pool has high integrity. But
it is important to note that polygraph exams
are never the only tool used to validate em-
ployee integrity.

What is the basis for claims that the poly-
graph is nothing more than junk science and
that a myth surrounding its ability to ferret out
liars pervades much of society? The answer is
complex and multifaceted because it involves a
combination of the technological, physiologi-
cal, and psychological underpinnings of the
polygraph examination process. The earliest
recognizable version of the polygraph was de-
veloped by William Marston, a psychologist in
the early 1900s (Marston 1917). Over the next
few years, as the crude technology of electro-
physiological recording advanced, the first
version of the present polygraph appeared. It
measured three essential components of a per-
son’s physiological reactivity. According to the-
ory, this reactivity was derived from some de-
gree of psychological anxiety arising out of
guilt because the examinee was knowingly and
intentionally deceiving or concealing informa-
tion from the examiner (Abrams 1989).

The conventional polygraph records respi-
ration and heart rate, blood pressure, and skin
conductance (the sweating response). From
these three autonomic indicators of bodily
arousal, dozens of refined measures can be ex-
tracted—and therein lies one of the major, fun-
damental problems with the physiological ele-
ment of the polygraph. Changes in breathing

patterns, heart rate, and blood pressure and
the presence of sweating are secondary mea-
sures in that they must be preceded by some
mental or emotional operation in the brain of
the examinee. Because the physiological activ-
ity occurs subsequent to mental activity, it is
not a surprise to scientists that no unique lie-
response pattern has ever emerged. Clearly, an
informed examinee can compromise the poly-
graph test by any one of several techniques de-
signed to modify one’s thinking during the test
or by adding a physical reaction to the mental
operations during the test.

In practice, the trained polygraph examiner
attempts to make a determination about the
examinee’s truthfulness during the test by
carefully comparing the responses to “control”
or “comparison” questions with those to “rele-
vant” questions (Reid 1947). Relevant ques-
tions are defined by the critical interests of the
examiner or whoever is requiring the test re-
sults. For example, if an examinee is a suspect
in a kidnapping or, alternatively, is being con-
sidered for a position in the federal govern-
ment that would entail access to highly secret
information, relevant questions to these two
different scenarios might be, respectively: “Did
you remove the child from the Johnsons’
home? or “Have you ever had contact with an
agent of a foreign government?” Guilty or de-
ceptive individuals would, in theory, produce
greater physiological reactivity in one or more
of the three indicators mentioned earlier if
they responded “No” to a relevant question
because they might perceive a sense of guilt in
their dishonest response. But one of the major
criticisms of the polygraph is that innocent
persons who are suspected of the same crimes
might produce significant responses to the rel-
evant question(s) because they are nervous or
petrified that their reaction might suggest they
are guilty or being deceptive when, in fact,
they are not. For this reason, comparison (or
control) questions were developed. Individuals

are instructed to lie intentionally to benign



questions so that their deceptive or nervous
physiological reactions can be compared
against their reactions to relevant questions.

Comparison questions in the Control Ques-
tion Test (CQT) are questions about behaviors
that most, if not all, individuals in society have
committed at one time or another—for exam-
ple, “Have you ever lied to anyone?” or “Have
you ever failed to return something that wasn’t
yours?” or “Have you ever exceeded the speed
limit?” Polygraph researchers have suggested
that, in theory, the innocent person should be
more concerned with their responses to these
comparison questions than to the relevant
questions. But therein lies yet another prob-
lem with the CQT approach. It is assumed that
certain questions will always elicit a deceptive
response. The assumption is that during an in-
terrogation, the subject will be fearful of ad-
mitting to any criminal or immoral act and
therefore will lie to the investigator, even
though virtually every person has committed
the act in question (Ford 1995).

In response to the criticisms leveled at the
CQT, a somewhat more sophisticated version
of the test was elaborated by Charles Honts
and David Raskin (1988). Under their Di-
rected Lie Control Test (DLCT), the examinee
is instructed not only to lie in response to con-
trol or comparison questions but also to actu-
ally think of a particular case when they had
violated the issue being asked in the compari-
son question. In this way, an examinee should
be even more concerned about their lie re-
sponse to the comparison question than to
their truthful response to the relevant ques-
tions. The benefit to using either the CQT or
DLCT is that the polygraph examiner needn’t
have any factual information or evidence re-
lating to a particular crime. This is why the

most modern version of the CQT is currently
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the most popular questioning technique in use
both for criminal investigations and, more im-
portant, for the routine periodic security
screening exams given to many government
employees and for the preemployment screen-
ing exams given to job applicants.

Another exam that was popular in the rare
cases when the criminal investigator could fur-
nish reliable factual information to the poly-
graph examiner was called the Guilty Knowl-
edge Test (GKT) (Lykken 1959). The essence of
the questioning in the GKT was a multiple-
choice exam with questions much like the kid-
napping question asked earlier. In the GKT, ex-
aminees were asked crime-relevant questions,
and the physiological signatures of the re-
sponses were later compared to responses to ir-
relevant truthful response questions such as “Is
your name John Doe?” or “Were you born on
September 12, 19717” A person who produced
more physiological reactivity to the crime-rele-
vant questions as compared to the irrelevant
questions was judged to be deceptive.
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Prayer and Healing

Fevin

hen a person becomes ill, it is virtu-
ally inevitable that a friend, family
member, or loved one will offer

prayers for a speedy recovery—but do such
prayers really have any effect? Do those who
are prayed for recover more quickly and have
fewer complications? Although most skeptics
have their doubts, believers have begun using
the scientific method to test the efficacy of the
power of prayer, and they are claiming they
now have proof that prayer heals.

One of the most significant achievements of
the last millennium has been the shift from a
religious- and folklore-based system of medi-
cine to a more scientific, evidence-based
model. For example, what once was believed
to be the result of possession by demons is
now recognized as a brain disorder called
epilepsy and can be treated with medication.
The average U.S. citizen born in 1900 had a
life expectancy of only forty-seven years; life
expectancy today exceeds seventy-seven
years. Smallpox, once responsible for 2 mil-
lion deaths a year, has been eradicated (ex-
cepting possible terrorist sources). And the
last crippling case of polio in the United States
occurred in 1979. Yet despite the obvious suc-
cess of these science-based medical advances,
the belief that prayer alone can heal the sick
persists.

The Christian Science religion, for exam-
ple, teaches that illness is an illusion and that
prayer, by invoking natural spiritual laws, can
dispel illness. Thus, Christian Scientists avoid

COURCEY
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medical doctors when they are ill and choose
prayer instead, either by themselves or with a
Christian Science “practitioner”—someone
who has a minimum of two weeks of instruc-
tion in the use of prayer to conquer disease.

If prayer is effective at curing illness, one
would think that the life expectancy of Chris-
tian Scientists would be at least equal to that
of their non-Christian Science peers who re-
sort to traditional Western medicine. Although
the Christian Science church does not publish
(or even collect) any statistics about their suc-
cess rates, a clever study done in 1989 was
able to shed some light on this matter by com-
paring the mortality rates of those who had
graduated from Principia College, a Christian
Science college in Illinois, between 1934 and
1948 and those who graduated from the Uni-
versity of Kansas during the same years. The
study found that even though Christian Sci-
ence tenets forbid the use of alcohol or to-
bacco, factors that should improve mortality
rates, the male death rate was 25 percent
higher for Christian Scientists than for their
peers at the University of Kansas. The female
death rate was 15 percent higher (Simpson
1989).

One of the first people to use rational, sci-
entific inquiry to determine the effectiveness
of prayer was Sir Francis Galton of Britain, in
1872. Galton framed his inquiry as a simple
statistical question: are prayers answered, or
are they not? “There are two lines of research,

by either of which we may pursue this in-



quiry,” he wrote. “The one that promises the
most trustworthy results is to examine large
classes of cases, and to be guided by broad av-
erages; the other, which I will not employ in
these pages, is to deal with isolated instances”
(Galton 1872, 125).

Galton compared the longevity of several
different groups to arrive at his conclusions.
Since every person who attended the Church
of England at that time prayed for the well-
being of the royal family, he compared the
royals’ life spans with those of members of
other well-to-do classes and found the sover-
eigns to have the shortest lives of the group.
He then went on to compare the life spans of
distinguished members of the clergy, whom he
noted would be among the most prayerful peo-
ple, with those of lawyers and medical doctors.
He found the clergy to have the shorter life
spans. Galton also looked at infant mortality
rates, rates of psychiatric disturbance, and
even whether ships carrying missionaries, for
whom many would be praying, had better out-
comes than ships carrying slave traders. In
every instance, he found that the prayers of
the faithful had no statistical effect on the out-
comes (Galton 1872).

One of the most significant developments in
research techniques over the past century has
been the use of the double-blind, placebo-con-
trolled study. In such a study, neither the sub-
jects nor the researchers know who is receiv-
ing the test treatment and who is receiving the
placebo, or control, treatment until after the
study is complete. This research method signif-
icantly reduces the chance that a normal
placebo response will be mistaken for a thera-
peutic response; it also reduces the likelihood
of researcher bias affecting the results.

One of the first uses of the double-blind
method to investigate intercessory prayer
(prayer said on behalf of others) was con-
ducted at the London Hospital Medical Col-
lege in 1965. Researchers assigned patients to

two groups: one was prayed for by volunteers,
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and the other was not. The patients did not
know they were part of a study, and the exam-
ining physicians did not know to which group
the patients were assigned. When the patients’
progress was evaluated after several months,
no significant difference between the groups
could be found (Joyce and Welldon1965).

Probably the most cited study in this field
was done by Dr. Randolph Byrd and published
in 1988. Byrd divided patients on a cardiac
unit of a major San Francisco hospital into two
groups and had Christian volunteers pray for
half of them. He tracked twenty-six different
“problem” events during the study, such as the
need for medication for chest pain, the devel-
opment of pneumonia, or the need for a pace-
maker. Byrd claimed that prayer was effective
in twenty-one of the twenty-six measured cate-
gories (Byrd 1988). But was it really?

Byrd admitted that he studied so many in-
terrelated variables that his statistical analysis
was of limited value; in reality, only three of
the twenty-six variables showed a significant
result. The Byrd study also failed to adequately
control for preexisting conditions. That is, the
control group had more admission diagnoses
of acute heart attacks, more cases of irregular
heart rhythm, more heart valve disease, and
even more patients admitted with cardiac ar-
rest. Yet despite their advantage over the con-
trol group, the prayed-for patients still needed
more medication for heart pain, had more un-
stable heart pain, had a higher percentage of
readmissions to the coronary care unit, and
needed four times the number of temporary
pacemakers and three times the number of
permanent pacemakers as did the control
group. Even though Byrd asked his volunteers
to pray specifically for a “rapid recovery and
for prevention of complications and death” for
their patients, his study found no significant
difference between the groups in the length of
stay in the cardiac unit, the total days spent in
the hospital, or the number of deaths during
the study.
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At least one subsequent study attempted to
replicate Byrd’s experiment. On October 25,
1999, the Archives of Internal Medicine, a
peer-reviewed journal of the American Med-
ical Association, published a study on the effi-
cacy of remote, intercessory prayer on a group
of nearly 1,000 patients admitted to the car-
diac unit of a major hospital (Harris et al.
1999). The patients were divided into two
groups (depending upon whether their med-
ical record number was odd or even), with one
group receiving prayer and the other acting as
a control. The praying was done by Christian
volunteers in their own homes who knew only
the first names of the patients for whom they
were praying. Neither the patients nor their
doctors were informed that a study was occur-
ring. The authors claimed that the patients
who were prayed for had a significantly (11
percent) better outcome than those in the con-
trol group.

The authors of this study measured thirty-
three different variables during the course of
the patients’ hospitalization but found no sig-
nificant differences between the prayer group
and the control group on any of these vari-
ables. But in fact, the prayed-for patients had a
higher rate of readmission to the coronary
care unit, a higher rate of pneumonia, longer
hospital stays, and even a higher mortality
rate. It was only after the researchers imposed
what they described as a global “hospital
course” rating scale on the data that they were
able to discover a positive response in the
prayed-for group. Also, a subsequent analysis
of this study found that five serious preexisting
medical conditions were overrepresented in
the control group in this study (Courcey
2000). Consequently, the control group started
off with a 62 percent higher rate of patients
with acute pulmonary edema (which causes
the lungs to fill with fluid), a 31 percent higher
rate of patients with heart valve disease, an 18
percent higher rate of patients who had a his-
tory of previous heart attacks, a 10 percent

Monk praying, Burma. (Eric Meola/The Image
Bank)

higher rate of diabetics, and a 10 percent
higher rate of patients with chronic kidney
failure. No preexisting conditions were simi-
larly overrepresented in the prayed-for group.
The increased chance of complications in the
control group due to these preexisting condi-
tions could easily account for the small differ-
ence noted between the groups on the “hospi-
tal course” rating scale.

In yet another attempt to prove the power of
intercessory prayer, Scott Walker, a physician
and an assistant professor of psychiatry at the
University of New Mexico, tracked whether pa-
tients in his alcohol treatment program who
were being prayed for had better outcomes
than those who reported no one praying for
them. Walker concluded that “compared with
a normative group of patients treated at the
same facility, participants in the prayer study

experienced a delay in drinking reduction.



Those who reported at baseline that a family
member or friend was already praying for
them were found to be drinking significantly
more at 6 months than were those who re-
ported being unaware of anyone praying for
them” (Walker et al. 1997, 85).

Another thrust of recent prayer research has
been to document the health effects of self-
prayer. Much of this research has been funded
by the Templeton Foundation, a Christian or-
ganization whose stated goal is to encourage
religious faith by using scientific research to
show the positive effects of spiritual practice.

When the funding organization has such an
overt agenda, one must examine the research
very critically. For example, one of Templeton’s
primary sponsored researchers, Harold Koenig
of Duke University, conducted a study of hos-
pitalized, medically ill, elderly men and fo-
cused on the coping strategies these men used
for the depression that can arise from being di-
agnosed with a serious illness. Koenig and col-
leagues (1992) reported that those who used
religious coping, including prayer, were less
depressed on a subsequent admission to the
hospital. A more objective review of the data
from this study, however, would indicate that
those who expressed strong religious beliefs
and used prayer as a coping mechanism were
being hospitalized with acute illnesses (such as
cancer, heart disease, kidney disease, respira-
tory disease, and neurological dysfunction) at
rates two to four times higher than those who
expressed “no religious preference.” By focus-
ing on whether the subjects’ prayers simply
made them less depressed about their physical
illness, Koenig was able to avoid the more pen-
etrating question of whether this group was ac-
tually more prone to physical and psychiatric
illness. Furthermore, he was unable to repli-
cate his finding of decreased depression in a
similar study done in 1998.

Much of the research attempting to establish
a link between prayer and health is similarly

flawed. In a review of the research published
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in the prestigious British medical journal
Lancet, Richard Sloan of Columbia University
noted that the research linking prayer and
health “is weak, with significant methodologic
flaws, conflicting findings, and a lack of clarity
and specificity” (Sloan, Bagiella, and Powell
1999, 664). He concluded that there is no evi-
dence at all that “religious activities, such as
prayer or reading the Bible, play a role in im-
proving health, despite their importance in
people’s spiritual lives” (Sloan, Bagiella, and
Powell 2000).

As former editor of the Journal of the Amer-
ican Medical Association, George Lundberg
has had the opportunity to review reams of re-
search purporting to document the health
benefits of spirituality, faith, and prayer, yet he
remains thoroughly skeptical: “Evidence of re-
ligious faith producing healing is anecdotal
only,” Lundberg noted. “In the past 15 years,
not one of the articles submitted to the journal
describing the direct effects of spirituality,
prayer or church attendance on staying well or
getting well has survived the journal’s peer re-

view process” (Rubin 1998).

References:

Byrd, R. C. 1988. “Positive Therapeutic Effects of
Intercessary Prayer in a Coronary Care Unit Pop-
ulation.” Southern Medical Journal 81, no. 7:
826-829.

Courcey, K. M. 2000. “Medical Claims for Interces-
sory Prayer Remain Elusive.” Scientific Review of
Alternative Medicine 4, no. 2: 9-11.

Galton, F. 1872. “Statistical Inquiries into the Effi-
cacy of Prayer.” Fortnightly Review 12: 125-135.

Harris, W. S., M. Gowda, J. W. Kolb, C. P. Strychacz,
J. L. Vacek, P. G. Jones, A. Forker, J. H. O’Keefe,
and B. D. McCallister. 1999. “A Randomized,
Controlled Trial of the Effects of Remote, Inter-
cessory Prayer on Outcomes in Patients Admitted
to the Coronary Care Unit.” Archives of Internal
Medicine 159, no. 19: 2273-2278.

Joyce, C. R. B., and R. M. C. Welldon. 1965. “The
Efficacy of Prayer: A Double-Blind Clinical
Trial.” Journal of Chronic Disease 18: 367-377.

193



194 PRAYER AND HEALING

Koenig, H. G., H. J. Cohen, D. G. Blazer, C. Pieper,
K. G. Meador, F. Shelp, V. Goli, and B. Di-
Pasquale. 1992. “Religious Coping and Depres-
sion among Elderly, Hospitalized Medically Il
Men.” American Journal of Psychiatry 149:
1693-1700.

Rubin, A. J. 1998. “Pills and Prayer.” Washington
Post, January 11.

Simpson, W. F. 1989. “Comparative Longevity in a
College Cohort of Christian Scientists.” Journal
of the American Medical Association 262: 1657
1658.

Sloan, R. P., E. Bagiella, and T. Powell. 1999. “Reli-
gion, Spirituality, and Medicine.” Lancet 353:
664-667.

Sloan, R. P., and L. VandeCreek. 2000. “Religion
and Medicine: Why Faith Should Not Be Mixed
with Science.” Medscape, August 2.

Walker, S. R., J. S. Tonigan, W. R. Miller, S. Corner,
and L. Kahlich. 1997. “Intercessory Prayer in the
Treatment of Alcohol Abuse and Dependence: A
Pilot Investigation.” Alternative Therapies in
Health and Medicine 3: 79-86.



Pseudoscience and Science

A Primer in Critical Thinking

D. ALAN

n a commonly cited definition, critical

thinking has been described as “reason-

able, reflective thinking that is focused on
deciding what to believe or do” (Ennis 1987,
9). As such, critical thinking is an approach to
knowledge that emphasizes the importance of
reflecting on or thinking about the basis of
one’s beliefs. The critical thinker comes to be-
lieve that which is supported by good reasons
or strong evidence. If people do not think
critically, they may fall prey to many exagger-
ated, unfounded, and dubious claims made by
those who practice pseudoscience. Pseudo-
science is an approach that only appears to be
scientific; it is thought to differ from science
in important ways. Although critical thinking
is often associated with those taking a scien-
tific approach and not with those taking a
pseudoscientific approach, it has sometimes
proven difficult to differentiate science from
pseudoscience in practice.

Using the definition of critical thinking just
given, scientific thinking can be framed as a
kind of critical thinking and can be contrasted
with the approach of pseudoscience. Like the
critical thinker, the scientist should seek good
reasons supported by strong evidence in eval-
uating claims and hypotheses. Science espe-
cially values empirical evidence, that is, evi-
dence based on carefully made observations.
Also, both critical and scientific thinkers rec-
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ognize the need to examine and evaluate all
of the relevant evidence—not just the positive
evidence that supports some favored claim or
theory but also the negative evidence that
could refute it.

Those who practice a pseudoscience, such
as astrology or creationism, do not consis-
tently follow the rules of good reasoning and
are not careful in their use of evidence. They
often accept low-quality evidence in support
of their claims and ignore evidence that does
not support the claims they advance. For ex-
ample, many people who believe that we are
visited by alien beings from other planets base
their belief almost totally upon the informal
observations of people who claim to have
seen aliens and their spaceships. These anec-
dotes or descriptions of personal experiences
are a weak kind of evidence because individ-
ual experiences are unique, unrepeatable
events that are subject to many kinds of error.
At the same time, these believers tend to ig-
nore the almost complete lack of physical evi-
dence for alien visitation. Using careful, sys-
tematic methods of observation, scientists
have been unable to verify alien visitation.
Believers tend to ignore this negative, higher-
quality evidence.

A core assumption in the definition of criti-
cal thinking is that it involves the use of crite-

ria for deciding what to believe or do. A crite-
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rion is a standard, benchmark, or condition
that is used to weigh the truth or value of some
claim. The rules of logic may be thought of as
criteria applied to evaluating the soundness of
an argument. One such rule used by critical
thinkers is that a conclusion should be consis-
tent with evidence. Scientists often use a simi-
lar rule in assuming that a theory must be con-
sistent with observations relevant to it. In
contrast, pseudoscience does not consistently
rely upon the criterion that a theory be consis-
tent with carefully and systematically obtained
observations.

A scientific community also develops its own
criteria for deciding what makes a conclusion
sound and how to handle evidence. For exam-
ple, geologists use a method from physics
known as radiocarbon dating to decide the age
of certain fossils. A radioactive form of carbon
called carbon 14 is found in living things and
is part of their fossilized remains after they
have died. By tracking the constant rate of de-
cay in the amount of carbon 14 in a fossil, sci-
entists can measure its age back to about
70,000 years. By comparing their observations
using carbon dating with the results from
other methods for dating old objects, scientists
have determined that carbon-dating estimates
of age have a margin of error. So, for example,
scientists might estimate a fossilized bone from
an early modern human to be 30,000 years
old, give or take up to 8,000 years under ordi-
nary conditions. Some creationists who sup-
port a literal interpretation of the Bible and
believe the earth is only 6,000 years old object
to this margin of error. Instead, they say that
the method produces errors on the order of
tens of thousands of years and that, as a result,
this method does not disprove their belief that
humans originated only 6,000 years ago.
When they do this, creationists have rejected
the use of a scientific criterion that a commu-
nity of scientists has developed from physical
evidence. In general, those who take a pseudo-

scientific approach often fail to accept and

abide by the conventional rules and methods
that science establishes.

Astrology is often taken as the classic exam-
ple of a pseudoscience. Astrologers use mathe-
matics (rules for handling numbers) to calcu-
late horoscopes and so may appear to be doing
science. In this case, they follow the rules of
mathematics and thus are using the criterion
that a good horoscope is calculated accurately.
The problem, however, is that these complex
calculations are made using incorrect assump-
tions about the relationship between patterns
in the planets and stars and a person’s time of
birth. There is no good evidence to support
the astrological claim that one’s personality
characteristics or future can be accurately pre-
dicted from the position of the stars and plan-
ets (Kelly 1997).

Scientists also sometimes make predictions
from incorrect premises, but there is a big dif-
ference in the two approaches. Scientists sys-
tematically check the outcome of their predic-
tions and by doing so find out when those
predictions are in error. And when their pre-
dictions are not supported by observations, sci-
entists eventually reject a theory or change it
to be consistent with observations. Thus, sci-
ence is a dynamic approach to knowledge that
is self-correcting. In contrast, astrology has re-
mained mostly unchanged for centuries de-
spite evidence that its predictions are often in
error.

Critical thinkers and scientists also use other
criteria, such as plausibility, to evaluate claims
and to guide their inquiries. A claim is plausi-
ble if it seems reasonable, given other things
that are known. For example, given what is
known about mechanics and the law of ther-
modynamics, it is implausible that someone
could build a perpetual-motion machine that
would not create friction and run down. But
despite the implausibility of this notion, people
have claimed they have built such machines,
though none have been able to convincingly
demonstrate that their machines do not run



down. It is important to note, however, that
applying the criterion of plausibility may not
always lead to a sound conclusion. In the
1800s, landing a person on the moon must
have seemed very implausible, but that very
feat was accomplished in 1969. This example
illustrates how critical thinkers need to take
into account what is known in deciding what
to believe or do. In contrast to pseudoscience,
critical thinkers and scientists treat their be-
liefs, hypotheses, and theories as tentative and
capable of revision based on the evidence.

Many people persist in believing paranor-
mal and pseudoscientific claims for which
there is no good evidence. A recent study of
college students’ beliefs has shown that 99.4
percent of those surveyed expressed some be-
lief in one or more of the following: astrology,
biorhythms, extrasensory perception (ESP)/
psychokinesis, extraterrestrial visitation, fire
walking, out-of-body experiences, precogni-
tion in dreams, reincarnation, spiritual com-
munication with the dead through mediums,
and tarot cards (Messer and Griggs 1989). As
noted in many of the articles in this volume,
these phenomena have not been substantiated
by scientific evidence. People also adopt many
commonsense or folk psychological beliefs that
are at odds with the findings of science. For
example, a good number believe that the
phases of the moon cause people to go crazy
or behave abnormally, as reflected in the com-
mon term lunatic. Yet a review of research on
the connection between changes in the moon
and various indicators of abnormal/deviant
behavior (such as admissions to mental hospi-
tals and fights at hockey games) consistently
show no correlation (Rotton and Kelly 1985).
Therefore, the critical thinker should reject
the popular but unsupported belief in this re-
lationship between the moon and human be-
havior (Bensley 1998).

Perhaps surprisingly, scientists and other
scientifically trained individuals sometimes fail
to think critically. A striking example in this
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regard was Sir Arthur Conan Doyle who, be-
fore writing the Sherlock Holmes books, was
trained as a physician. Although his famous
hero was known for his great powers of rea-
soning, Doyle himself was taken in by spirit
mediums who claimed they could contact his
dead relatives. He also believed in the Cotting-
ley fairies shown in the next figure. In 1917,
two young English girls, Frances Griffiths and
Elsie Wright, reported that they had taken pic-
tures of fairies that visited them; Doyle tended
to believe the statements of Theosophists
(members of a group that believed in astrology
and Spiritualism) when they endorsed these
supposed sightings.

Doyle turned to photography experts to
check out the photos. When he asked workers
at Eastman Kodak to examine the first photo,
they reported that it did not appear to be a
hoax but added that they could produce such a
photo with their advanced techniques. Doyle
did not seem to be overly troubled by this re-
port or the fact that one of the girls, sixteen-
year-old Elsie, had artistic skill and worked in
a photography shop. More recent expert
analysis of the first photo suggests that it was
contrived by Elsie using cutouts of fairy figures
(Randi 1982).

That working scientists sometimes fail to
think critically was shown in a study by
Michael Mahoney (1977), who asked reviewers
at a scientific journal to evaluate manuscripts
of articles that were identical except for their
results. He found that the reviewers gave
higher ratings to those articles with results that
supported their own favored theoretical posi-
tion as opposed to identical submissions that
had contrary results. This suggests that scien-
tists who lack objectivity may fail to think crit-
ically about the evidence presented to them.

Scientists sometimes even come to believe
in pseudoscientific theories. An important ex-
ample of this involved the theory known as
phrenology, which was developed in the nine-

teenth century by the anatomists Franz Joseph
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Frances Griffiths with fairies, photographed by Elsie Wright at Cottingley Glen, West Yorkshire, July 1917.
Later admitted as hoax by Wright. (Fortean Picture Library)

Gall and Johann Spurzheim. Phrenology was
the mistaken notion that bumps and indenta-
tions on a person’s skull indicated that individ-
ual’s specific characteristics and abilities. Gall
and his student Spurzheim were originally in
the mainstream of conventional science, and
they wrote a significant book on anatomy that
was published in 1813. However, based on the
informal observation of a schoolmate who had
good verbal memory and also protruding eyes,
Gall developed the more controversial phre-
nology hypothesis. Gall’s theory incorporated
elements from the more commonly accepted
philosophical view that the mind was com-
posed of faculties with the developing view
that the brain was the site of the mind (Leahey
and Leahey 1983). He initiated a careful re-
search program using behaviors as indicators
of mental faculties to identify those that were

supported by observations, much as scientific

psychologists do today. He also began with the
working assumption that the structures in the
brain accounting for these faculties could be
revealed in the surface features of the skull.
Thus, Gall began with a scientific approach.
Phrenology, however, evolved into a pseu-
doscientific movement when Spurzheim began
to part ways from his more scientifically rigor-
ous teacher. He announced that he intended to
take a philosophical approach to faculties. In
the years that followed, Spurzheim and other
phrenologists added and subdivided faculties
to make a long list of characteristics that al-
legedly correlated with the features of the
skull, based on little or no empirical support.
The figure opposite shows a phrenological
map of the skull divided into many areas, each
of which is associated with a specific charac-
teristic. Spurzheim and other phrenologists

also began to accept as a principle the idea



that the skull reflected underlying faculties,
which was apparently only a working assump-
tion for Gall (Leahey and Leahey 1983).

The phrenologists used sophisticated-looking
equipment to measure the bumps and indenta-
tions on a person’s skull. From these observa-
tions and information about the person, they
would connect the bumps and indentations to
characteristics such as benevolence and self-
esteem.

The problem with the phrenology that arose
after Gall was that it was pseudoscience. Al-
though the equipment looks sophisticated,
there is no plausible reason to think that hav-
ing measurements of the relatively small
bumps and indentations on the surface of the
skull would have anything to do with the con-
tour of the brain underneath. The brain is a
gelatinous mass that can take on many forms.
Thus, the skull need not have bumps or inden-
tations to accommodate the rather small and
specific brain structures underneath, which
the phrenologists thought corresponded to the
many specific characteristics. In fact, the in-

The phrenological head, with locations of
propensities. From Nelson Sizer’s Heads and Faces,
and How to Study Them, 1892. (Fortean Picture
Library)
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side surface of the skull is relatively smooth
and rounded to make room for relatively large
areas of brain. These facts were known at the
time of the phrenologists but were apparently
ignored.

From the perspective of psychological sci-
ence, phrenology was a very complex theory
with many untested assumptions. Psychology as
a science was not founded formally until 1879,
and there was no comprehensive, scientifically
based theory of personality until the twentieth
century. Nevertheless, phrenologists proposed
that many characteristics, such as cautiousness
and secretiveness, were related to skull fea-
tures, even though these characteristics had
themselves never been studied scientifically.

Science is a very careful, deliberate ap-
proach to knowledge and explanation. As such,
it does not propose complex, untested ideas to
explain phenomena that may have simpler
and more empirically justified explanations. In
contrast, practitioners of pseudoscience often
propose notions for which simpler explana-
tions based on what is known would suffice.
For example, advocates of the existence of ESP
propose psychic ability as an explanation of
occasions when people seem to know things
they wouldn’t ordinarily be expected to know.
In many of these cases, the advocates fail to of-
fer the simpler, more plausible explanations
that are available. Thus, a person thought to
be showing psychic ability may actually be re-
ceiving information from someone else, be en-
gaging in trickery, or may just be making some
lucky guesses. All three of these explanations
are well documented, whereas unseen, non-
physical psychic abilities such as extrasensory
perception are not. Similarly, the phrenologists
accounted for human behavior based on elab-
orate sets of traits that were not supported by
observation.

Another problem with phrenology as pseu-
doscience was that the phrenologists did not
carefully measure individual characteristics.
Rather, they often identified the characteristics
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that were thought to go with the bumps and
indentations after the fact. Consequently, they
could not make accurate predictions about a
person’s characteristics from the shape of that
person’s skull. This is illustrated by an anec-
dote of how Francois Magendie, the great
nineteenth-century physiologist, tested Spurz-
heim’s use of phrenological theory (Krech
1962). Magendie invited Spurzheim to his
home to examine the preserved brain of the
brilliant French philosopher and mathemati-
cian Pierre Laplace. Unbeknownst to Spurz-
heim, Magendie had substituted the brain of a
mentally retarded man. Spurzheim admired
the brain of the retarded person as if it had be-
longed to Laplace, which clearly suggests that
he was unable to use phrenology to make ac-
curate predictions or diagnoses. Spurzheim
was unable to critically evaluate the surface
features of the retarded person’s brain to rec-
ognize that they were inconsistent with the
features of a highly intelligent person as iden-
tified by phrenological theory.

Another problem with pseudoscience is the
tendency to form irrefutable or unfalsifiable
hypotheses. For example, when proponents of
ESP are confronted with research evidence
that does not support its existence, they often
claim that the presence of an experimenter
making observations causes “negative energy”
to be transmitted. The skepticism of the scien-
tists is thought to interfere with the sensitive
psychic abilities of the subjects. As noted by
Keith Stanovich (1998), if scientists are not al-
lowed to make observations, it is impossible to
scientifically study ESP because the hypothe-
sis cannot be tested and possibly disconfirmed.
Similarly, when confronted with geologic evi-
dence suggesting that fossils of living things
are millions and not thousands of years old,
creationists sometimes counter with the pro-
posal that God has made the world appear to
be much older than it actually is in order to
test the faith of people. Another variation of
this rebuttal is that Satan is tempting people

with false evidence. When, however, creation-
ists propose that some unobservable entity
such as God or Satan has made it so that no
good observations can be made to study cre-
ation, then they have made it impossible to
disconfirm or refute the hypothesis (Hines
1988). The conduct of science depends on be-
ing able to make observations, but creationists
have rendered the question into a nonscien-
tific form.

Yet another problem with pseudoscientific
claims and predictions is their vagueness. Crit-
ical thinkers and scientists strive for clarity in
their use of language. They make their predic-
tions specific so that they can be tested, yield-
ing one outcome or another. In contrast, the
predictions of psychics are notorious for their
vagueness. As a result, psychic predictions are
susceptible to post hoc, or after-the-fact, ex-
planations when they do not turn out to be
correct. Scientists, too, must be careful to
make specific predictions that can be discon-
firmed. For example, philosophers and psy-
chologists have criticized the psychoanalytic
approach of Sigmund Freud and his followers
as pseudoscience because it does not make
specific predictions and stick to them. They say
that psychoanalysis makes complex, often
metaphorical assumptions about how the mind
works but without providing clear rules for
how those assumptions apply. As a result, psy-
choanalysis can be used to explain any phe-
nomenon after it occurs. Freud wrote volumi-
nously and used psychoanalysis to try to
explain everything from common slips of the
tongue to religious beliefs. However, he did no
experimental tests of his theory, preferring to
support that theory with after-the-fact cases
and informal observations. In contrast, experi-
mental psychologists make specific predictions
in order to test their theories and hypotheses.
Psychoanalysts might tout the ability of their
theory to explain any event as a virtue, but
philosopher Karl Popper has said that this is

actually a weakness. When scientists make spe-



cific predictions that can be disconfirmed, they
add strength to a theory if the predictions turn
out to support it (Popper 1959). For example,
before the solar eclipse of 1919, Albert Ein-
stein used his new theory of relativity to make
the specific and risky prediction that the im-
mense gravity of the Sun would bend the light
coming from background stars. Although the
results of testing this risky prediction could
have disconfirmed the theory of relativity,
many physicists strengthened their belief in the
theory when it was observed that the Sun did,
in fact, bend the light of the background stars.

In contrast to pseudoscience, science in-
volves thinking critically about the meaning of
systematic observations. But some philoso-
phers of science have challenged this view,
pointing to the irrational origins of modern
science. For instance, Sir Isaac Newton, who
did much to champion a rational approach to
experimental physics, also did many experi-
ments on alchemy and wrote on that subject.
Alchemy—a very old mystical approach in
which various substances were mixed together
with the goal of producing gold—is inconsis-
tent with the basic principles of physical sci-
ence and never actually yielded gold. The fact
that Newton did not merely dabble in alchemy
but conducted much alchemical research sug-
gests that he was not taking a rational ap-
proach in developing physical theory.

Another criticism of science is the fact that,
in practice, scientists do not appear to think
critically when they obtain negative evidence
for a theory but do not reject it. For example,
when they conduct an experiment to test a
prediction from a theory and observations do
not support that theory, they often fail to reject
the theory even though it has been shown to
be inconsistent with observations. Instead,
they are likely to blame the failure on poor ex-
perimental method or some other problem in
observation. They only reject the initial theory
after many failed attempts to obtain observa-

tions consistent with it and often only after a
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better theory comes along. Philosopher of sci-
ence Imre Lakatos (1970) argued that al-
though scientists may appear to be uncritical
and irrational in the short run, they no longer
seem so when we look at how they change
their theories over the long run. When scien-
tists first obtain the negative evidence, they are
not sure what these observations mean. Be-
cause theories are general principles that are
consistent with many observations, they take a
conservative approach and do not reject the
entire theory at first but instead reject more
peripheral assumptions. Over time, scientists
are rational in that the theories they move to-
ward are more consistent with all of the evi-
dence. For Lakatos, the failure to quickly re-
ject a theory with negative evidence serves as a
practical strategy that helps scientists move to-
ward a sound theory over time. It is not a sign
of dogmatism or of holding fast to a favored
theory regardless of the evidence.

Authorities in the area of critical thinking
have often argued that the ability to think crit-
ically involves acquiring the skills of reasoning
and good thinking along with the dispositions
and attitudes required to make use of those
skills. Examples of critical-thinking skills are
the abilities to identify claims, to evaluate dif-
ferent kinds of evidence, to identify assump-
tions, and to draw a sound conclusion from
evidence. Examples of critical-thinking dispo-
sitions and attitudes are the tendency to be
fair-minded, the tendency to be reflective, and
an attitude of skepticism toward claims made.
It seems clear that although someone might
possess the critical-thinking skills necessary for
coming to a sound conclusion, that same per-
son might not be disposed to use those skills.
For example, a person might be able to reason
and understand evidence but not be skeptical,
that is, might not be inclined to question evi-
dence presented in support of a claim. Conse-
quently, someone may fail to think critically
because he or she lacks necessary skills, is not

inclined to use those skills, or both.
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This observation raises the question of
whether people who believe in paranormal
and pseudoscientific claims might be deficient
in critical-thinking skills or dispositions as
compared to nonbelievers. Research by Susan
Blackmore and Tom Troscianko (1985) showed
that believers in ESP may be poorer at esti-
mating probabilities than nonbelievers. People
who are inaccurate in estimating the probabil-
ity of events may tend to overestimate the like-
lihood of a coincidence or an unusual event.
This, in turn, may lead them to attribute a
given event to ESP or some paranormal cause
instead of to chance. Other research suggests
that people with poor critical-thinking skills
may come to believe paranormal claims de-
spite the considerable amount of good evi-
dence against such claims. James Alcock and
Laura Otis (1980) found that compared with
believers in paranormal phenomena, nonbe-
lievers had significantly higher scores on a test
of critical-thinking ability and significantly
lower scores on a measure of dogmatism. In
this context, dogmatism is a disposition or atti-
tude by which people hold strongly to their fa-
vored opinion and are resistant to opposing
views even when the evidence supports one.

A recent study by Chris Roe (1999) further
emphasized the importance of critical-think-
ing dispositions in approaching questions con-
cerning the paranormal. Roe found no differ-
ence in the critical-thinking abilities of
believers versus nonbelievers on a task in
which they evaluated evidence for and against
ESP. However, he found that both believers
and nonbelievers tended to rate the studies of-
fered against their position as having lower
quality than those that were favorable to their
position, even though they were equal in qual-
ity. This result suggests that people’s prior be-
liefs and dispositions may be more important
in the way they evaluate claims than their crit-
ical-thinking ability.

Given that individuals such as college stu-
dents often show deficiencies in critical-think-

ing skills and dispositions that persist even af-
ter considerable education, special kinds of in-
struction designed to address these problems
may be required. Research on these instruc-
tional approaches has shown that some of
them do help students improve their ability to
think critically about scientific and pseudosci-
entific claims and to reduce their belief in un-
supported claims. Alan Bensley (1998) devel-
oped a method for teaching students how to
think critically about scientific and paranor-
mal claims designed to achieve these ends. He
and Cheryl Haynes (1995) found that students
in a class using the method significantly im-
proved their ability to critically analyze a sci-
entific discussion of a psychological question
and increased their use of the critical-thinking
language experts employ as compared to stu-
dents in a similar class that was not getting the
critical-thinking instruction. In a study of the
beliefs of students in other classes, Bensley and
Tanya De Both (1998) found that students in
courses using the method changed their com-
monsense beliefs about the mind and behavior
to be more in line with scientific psychology.
Compared with others who received ordinary
instruction, students who got the critical-
thinking instruction were more likely to
change their minds about questions regarding
the effects of the moon on abnormal behavior
and the ability of hypnosis to bring back for-
gotten memories; however, this research was
not specifically designed to examine changes
in belief in the paranormal.

Other research studies have more directly
tested the effects of critical-thinking instruc-
tion in terms of belief in the paranormal.
Jerome Tobacyk (1983) reported that there
was a reduction in belief in paranormal phe-
nomena among students who had taken a
course especially designed to help them exam-
ine claims of the paranormal. Similarly,
Davina Mill, Thomas Gray, and David Mandel
(1994) found that students taking courses on

research methods and statistics only improved



their ability to think critically when they were
given special instruction in applying the meth-
ods of science and in analyzing paranormal
claims. However, neither the traditional course
work nor this special instruction reduced stu-
dents’ beliefs about the paranormal. Research
on the teaching of thinking has found that
people who acquire thinking skills in one area
often fail to use those skills in a different area.
This and other research not reviewed here
suggest that it may be difficult for people to
acquire the thinking skills and dispositions
needed to critically examine paranormal and
pseudoscientific claims. Furthermore, it may
be necessary to directly teach critical and sci-
entific thinking to help students apply these
skills and to acquire important critical-think-
ing dispositions such as having a questioning
attitude toward claims.
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Remcarnation

PHIL

eincarnation is the belief that the

souls of human beings inhabit a suc-

cession of physical bodies during their
existence. According to this doctrine, physical
death is a transitional period in which a soul
ends its lifetime in one body and prepares to
begin a new life in another body.

The concept of reincarnation existed to a
limited extent in ancient Greek and Egyptian
cultures, but it did not become an essential
component of a philosophical system until the
development of Eastern traditions such as
Buddhism and Hinduism. Many historians of
religion trace the first fully articulated rein-
carnation doctrines to the sramanas, or wan-
dering ascetics, present in India and South
Asia in the fifth and sixth centuries s.c.
(Smart 1998, 56). Emphasis on the ascetics
and their teachings of samsara, or rebirth, en-
tered the philosophies of Buddhist and Jainist
religious movements. The influence of these
religions integrated reincarnation into the
priestly religion that eventually became Hin-
duism, especially after the composition of
some of the later philosophical documents
known as the Upanishads (Olivelle 1998,
xxxir). The concept is now widespread
throughout South Asia, and reincarnation is
integral to classic Eastern religious texts such
as the Tibetan Book of the Dead and the Bha-
gavad Gita.

Reincarnation is sometimes but not always
associated with the concept of karma, or the

spiritual effect of past actions. The reincarna-
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tionist who believes in karma considers the
experiences of this lifetime to be the result of
actions from previous lifetimes. In classic
Hindu tradition, a person strives to free him-
or herself from the restraints of past actions
through meditation and self-denial. Libera-
tion from the effects of karma will lead to per-
sonal salvation and escape from the cycle of
birth and rebirth (Flood 1996, 76).

Although Western supporters of reincarna-
tion frequently cite historical figures such as
Benjamin Franklin, Voltaire, Johann Wolfgang
von Goethe, David Hume, and Thomas Henry
Huxley as fellow believers, very few distin-
guished Western thinkers have accepted the
idea. Franklin, Voltaire, Hume, and Huxley
were skeptical of the existence of a soul inde-
pendent of the human body, and belief in a
soul is a prerequisite for belief in reincarna-
tion. Goethe seemingly expressed sympathy
for reincarnation in some of his writings, but
he also expressed contrary opinions on many
occasions and cannot properly be considered
a believer. Arthur Schopenhauer, the promi-
nent German philosopher and scholar of East-
ern philosophies, was one of the few notable
supporters of reincarnation in the West. Still,
the truth of a doctrine cannot be determined
by simply listing its most famous supporters,
and proponents of reincarnation often resort
to such lists when their philosophical argu-
ments are weakest.

Since the late nineteenth century, reincar-
nation has earned fairly significant popular



acceptance as a component of alternative reli-
gious movements. Edgar Cayce, the infamous
“sleeping prophet” who attracted attention for
his reputed clairvoyant abilities, included rein-
carnation on the long list of paranormal phe-
nomena in which he passionately believed.
Reincarnation also earned the support of
Madame Helena Blavatsky, the founder of a
fringe religion known as Theosophy. An eclec-
tic mixture of mystical traditions from all over
the world, Theosophy taught that conscious-
ness pervades all matter in the universe.
Blavatsky and her followers embraced reincar-
nation as an important argument against con-
temporary materialist philosophies that ques-
tioned the existence of souls and other
supernatural entities (Washington 1998, 45).
Despite numerous factual and philosophical
errors in the writings of Cayce and Blavatsky,
both figures continue to be important influ-
ences on contemporary reincarnationists such
as Elizabeth Kubler-Ross and Raymond
Moody.

Reincarnationists cite various types of evi-
dence as “proof” of their belief. A common ar-
gument involves cases of alleged child prodi-
gies who show an unusual amount of talent or
intellectual ability at a very early age. One of
the most frequently cited examples is William
Hamilton (1805-1865), who acquired vast
mathematical expertise and the ability to
speak thirteen languages before his adoles-
cence. Other common examples include com-
posers such as Felix Mendelssohn, Wolfgang
Amadeus Mozart, and Franz Schubert, who
produced sophisticated music while very
young (Edwards 1996, 48-49). Supporters of
reincarnation claim that traditional genetic
and cultural explanations of human learning
abilities cannot account for the talents of these
prodigies, especially since they often display
abilities absent in both parents. However, this
claim has serious shortcomings. First, the
premise of the genetic argument rests on the

false assumption that all features of an off-
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spring must be present in one or both parents
if they were acquired through normal hered-
ity. In reality, many genes are recessive and
can be passed from parents to children without
being activated. Genes also do not function in-
dependently but are stimulated or repressed
by environmental influences. As studies of
identical twins have shown, people with the
same sets of genes can develop talents to very
different degrees if they are raised in different
environments (Segal 1999, 314).

Second, the attempt to explain novel or ex-
traordinary data with theories such as reincar-
nation is inherently misguided. The fact that
scientists currently do not fully understand the
cognitive or physiological basis for intellectual
talent does not justify paranormal explana-
tions. Since the human mind is extraordinarily
complicated and powerful, there is no reason
to consider anything other than strictly biolog-
ical and cultural factors to explain the abilities
of child prodigies. The reincarnationist claims
are merely “god of the gaps” arguments ad-
vanced by those seeking to fill the holes in
human knowledge with fantastic and mostly
arbitrary explanations. As critics argue, a re-
incarnationist could just as feasibly apply his
or her argument to anyone with any type of
special ability, be it Albert Einstein, Paul
McCartney, William Faulkner, or a talented
teenage track-and-field runner. Generally,
skeptics also contend that to suggest talent can
only be explained through appeals to the su-
pernatural is both unwarranted and demean-
ing to human potential.

Strange birthmarks on a person’s body are
another commonly cited “proof” of reincarna-
tion. lan Stephenson, one of the most promi-
nent contemporary reincarnationists, consid-
ers birthmarks to be the strongest evidence in
favor of the doctrine. He and many of his col-
leagues find a correspondence between birth-
marks on living individuals and wounds or
other markings on the bodies of deceased per-

sons, and they claim the similarity of these
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marks is too strong to result from chance
alone. The only sensible explanation, in their
view, is that the deceased person has been
reincarnated in a new body, with the previous
bodily markings intact. However, most of these
alleged cases of physical similarities are based
on anecdotal evidence, since it is usually im-
possible to inspect the body of the deceased
person or to analyze a detailed photograph of
the body. Many of the alleged correlations are
invented retrospectively by family members
who already believe in reincarnation. After a
child is born, family members believing in
reincarnation look for birthmarks on the child
and then try to recall a dead friend or relative
who had similar marks. This method of selec-
tively reviewing data to verify preconceived
ideas virtually guarantees errors in judgment
and reasoning. Aside from these difficulties,
reincarnationists must also explain how the
presumably immaterial soul of a deceased per-
son can transmit physical characteristics to a
new body. Since there is no logical way that a
nonphysical entity can cause changes on phys-
ical bodies, such a transmission of characteris-
tics must be extremely improbable, if not im-
possible. This modus operandi problem of
conserving the physical traits of the dead con-
tinues to defeat the best arguments of reincar-
nationists (Edwards 1996, 135).

Another category of evidence used to sup-
port reincarnation concerns déja vu, or the in-
explicably strong feeling that a current event
has been experienced previously. Believers in
reincarnation consider déja vu experiences to
be spontaneous memories of events from past
lives, and they maintain that science will never
adequately account for them. Few reincarna-
tionists appear to have actually explored scien-
tific explanations of déja vu, since viable theo-
ries have been available since the nineteenth
century. Philosopher and psychologist William
James, for example, suggested two possible ex-
planations for déja vu in his classic text Princi-

ples of Psychology (1890). The first explana-

tion involves the inability of a person to distin-
guish between a current experience that re-
sembles a past experience in some important
aspects. The uncanny feeling associated with
the déja vu experience fades as soon as the
uniqueness of the current experience becomes
more apparent. The second explanation is that
the two hemispheres of the brain sometimes
process sensory information at slightly differ-
ent rates. A neural short circuit results, causing
the general impression of an experience to
register in the memory before the conscious
mind has fully analyzed it. Modern cognitive
researchers have found significant evidence
that this theory explains a large number of
déja vu experiences. For instance, psychologist
Arthur Reber noted that patients with certain
types of brain damage frequently have déja vu
experiences (Reber 1985, 183). This evidence
strongly suggests that these experiences are
physiological and psychological phenomena.
Cognitive researchers consider déja vu to be
fully explicable in scientific terms and do not
endorse mystical explanations such as reincar-
nation.

Since the 1950s, hypnotically induced
memories of past lives have been the most
widely discussed evidence for reincarnation.
The process of using hypnosis to recover al-
leged memories of previous lives is known as
past-life regression. While hypnotized, a sub-
ject answers a series of questions and gradually
reveals the identity and nature of past lives.
This methodology is similar to the techniques
used by researchers in the recovered-memory
movement, in which therapists apparently re-
trieve details of long-repressed memories from
hypnotized subjects. Past-life regression and
other recovered-memory therapists falsely
consider human memory to be a faithful
record of actual events, requiring only the
prompting of a skilled hypnotist to accurately
reveal the details of past experiences. But re-
Elizabeth Loftus

demonstrated that memories are constructed

searchers such as have



rather than simply retrieved, and memories
recalled through hypnosis are especially prone
to inaccuracies. Suggestive questions asked by
the therapist can cause a hypnotic subject to
hold distorted or completely false memories of
past events (Loftus 1997, 72). In the 1990s,
documented cases involving false accusations
of sexual and physical abuse resulting from re-
covered memories further proved the unrelia-
bility of hypnotherapy for accurate memory
retrieval.

The most famous case of hypnotically in-
duced past-life regression concerned the case
of a young housewife named Virginia Tighe.
An amateur hypnotist named Morey Bernstein
conducted six hypnotic sessions with Tighe be-
tween November 1952 and October 1953 and
allegedly regressed her to a previous life as a
nineteenth-century Irish woman named
Bridey Murphy. While under hypnosis, Tighe
described many details of her life as Murphy,
including descriptions of her birth in the small
town of Cork in 1798, her marriage to a young
Protestant man named Joseph MacCarthy,
their life together in Belfast, and her death in
1864 (Bernstein 1956, 108-163). She also
spoke in an Irish brogue, captured on an audio
recording of the sessions that was later re-
leased as a best-selling album. Bernstein pub-
lished a serialized account of the case in the
Denver Post’s Sunday supplement in Septem-
ber 1954 before releasing his book The Search
Jor Bridey Murphy in 1956. The book was an
enormous success, and public interest in rein-
carnation in the United States immediately in-
creased. The popularity of Bridey Murphy
subsided after a chain of newspapers owned by
William Randolph Hearst ran an exposé of the
case, claiming to debunk Bernstein’s conclu-
sions in The Search for Bridey Murphy. Unfor-
tunately, editors at the Hearst papers were mo-
tivated by factors other than a fondness for
truth. They were mainly interested in discred-
iting newspapers such as the Chicago Daily
News, which had obtained the enviable syndi-
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cation rights to the Bridey Murphy story. Re-
porters for Hearst’s Chicago American un-
scrupulously fabricated most of the details of
their “debunking” and opened the door for
later reincarnationists to uphold the validity of
the Bridey Murphy case (Gardner 1957, 317-
318). Subsequent investigators have shown
Tighe’s descriptions of persons and places in
nineteenth-century Belfast to be incorrect, and
many of the supposed anecdotes about Bridey
Murphy’s life probably resulted from subcon-
scious recollection of stories told by Tighe’s
Irish friends and neighbors. These investiga-
tions have thoroughly disproved the Bridey
Murphy case, although ardent reincarnation-
ists still cite it as incontrovertible evidence of
their doctrine.

Several important philosophical problems
also undermine the theory of reincarnation.
The “population growth” objection, first found
in Treatise of the Soul by the early Christian
thinker Tertullian, points to a discrepancy be-
tween the number of living souls and the num-
ber of souls in early human history. Reincar-
nationists are committed to the notion that
each human soul is eternal and has lived
countless lives as it has traveled from one hu-
man body to the next. However, the total pop-
ulation of people alive today is now greater
than it has been at any previous time in his-
tory. In the first century c.t., only 200 million
people were living on the planet, whereas
there are over 6 billion people alive today.
Therefore, the overwhelming majority of peo-
ple living now could not be reincarnations of
people from the past, since the earliest popula-
tions of humans were much smaller than the
current population. Many souls of the living
are simply not accountable through the theory
of reincarnation.

Other important objections concern the na-
ture of the soul itself. Many reincarnationists
insist that the soul is a replica of a human per-
sonality and is capable of learning and chang-

ing in analogous ways. However, if the soul
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really does change correspondingly with our
conscious personality, it follows that any good
or bad effects on the personality will also affect
the soul. In practice, reincarnationists hold the
arbitrary and indefensible belief that only pos-
itive changes in a person’s personality are
transmitted to his or her eternal soul. Few
reincarnationists would maintain that brain
damage that adversely affects a person’s con-
scious thought and personality also damages
the health of his or her soul, but that is exactly
what they must maintain if they apply their
doctrine consistently. They cannot simultane-
ously claim that the soul is unchanging and
changeable in order to save their theory from
its unpleasant consequences. There is also the
troubling fact that people do not consciously
remember any of the details of past lives. This
implies a less-than-perfect continuity between
the identities of a soul from one lifetime to the
next.

Logical considerations have prevented rein-
carnation from earning the assent of most peo-
ple trained in critical thinking. Even some
Eastern religious thinkers, such as the Hindu
reformer Ram Mohan Roy (1772-1833), have
considered reincarnation incompatible with a
system of rational ethics (Flood 1996, 252-

253). However, the doctrine has survived for

millennia, and the appeal of its simplistic view
of life is not likely to disappear anytime soon.
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séance (pronounced SAY-ahnce) is a
gathering to communicate with the
ead. A small party sits around a table
in a darkened room with a medium who calls
the spirits. After a sometimes considerable pe-
riod of waiting, mysterious knocks are heard,
a nearby musical instrument sounds, the table
turns and rises, spirits appear, or the medium
goes into a trance and gives voice to messages
from the dead. Ouija boards were introduced
in 1889 and rapidly became a popular part of
séances.

There have always been those who claimed
to communicate with the dead. However, the
rituals and conventions specific to séances
stem from the wide publicity that table tap-
ping received starting in 1848 with the Fox
sisters, Katie and Margaret, of Rochester, New
York. Word of their story quickly spread to
England and throughout Europe. Séances be-
came the rage. They were a form of popular
entertainment before movies, radio, and tele-
vision, and skeptics were invited to enjoy the
show (Oppenheim 1985).

Séances remained popular even though
most everyone knew that fraud was frequently
uncovered. Newspapers carried stories about
secret compartments found in a medium’s
cabinet, “spirits” that had been trapped scam-
pering across the floor, and mediums who
were caught in the act of changing costumes.
The Fox sisters eventually confessed that they
had produced the mysterious tappings heard

in their séances by popping their toe joints.
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Both belief and skepticism were widespread.
A common complaint among skeptics was
how trivial the content of alleged communica-
tion from the dead was. Yet several mediums
became household names: Daniel Home,
Florence Cook, Leonora Piper, Eusapia
Palladino.

Séances became so much a part of the cul-
ture of all social classes that Victorians in-
evitably had strong opinions about them. The
novelist George Eliot was contemptuous and
described séances as “either degrading folly,
imbecile in the estimate of evidence, or else as
imprudent imposture” (in Haight 1955). The
poet Robert Browning penned a satire, “Mr.
Sludge the Medium,” and expressed concern
that his poet-wife, Elizabeth Barrett Brown-
ing, believed in such nonsense. Others gave
Spiritualism sufficient credibility to form the
American and British Societies for Psychical
Research. The influence of séances should not
be underestimated; contemporary literary crit-
ics note the tremendous impact of the occult
on many important writers (Surette 1993).

Cultural historians are intrigued by the
popularity and credulity that séances com-
manded for nearly 100 years even among the
well educated (Brandon 1983). Some have
noted that, during the heyday of séances, the
medium was often a young woman and that
many séances had an erotic cast (Owen 1990).
During a time of rigid sex roles, the séance
was, in part, an expression of Victorian am-

bivalence about sexuality, and becoming a
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medium was an appealing job option for some
women.
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Shamans and Shamanism
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s used by anthropologists, the term
Aihamanism means any tribal or earth-
ased religion or any religion that is
not part of the world’s “major” religions. But
as used by the New Agers, the concept of
shamanism is a troubling mix of marketing
angles, cultural biases, and outright fraud.
That’s why anyone calling him- or herself a
“shaman” is commonly referred to as a
“shame-on” by American Indians.

The modern movement of would-be
shamans got its start in 1980 when Michael
Harner published The Way of a Shaman.
Harner was seeking to avoid many of the pit-
falls the New Age movement had fallen into,
such as exploitative leaders; unclear and un-
realistic goals; incoherent, contradictory, or
nonsensical beliefs that were widely mocked
by most of the public; blatant abuse and ex-
ploitation of tribal peoples and beliefs; and a
complete lack of credibility with either acade-
mia or the public. In all of these goals, Harner
and the rest of the shamanism movement
have utterly failed. Many of the most disrep-
utable New Age leaders, such as Lynn An-
drews and Ed McGaa, sensed the marketing
potential and simply adopted the shaman
pose. Harner’s methods were little different
from the New Agers’ in his assumptions that
one could easily and quickly learn methods
that actually take decades to master among
tribal traditionalists. Even his “advanced”
seminars only last three days, and he is clearly
engaged in a highly profitable enterprise as
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much as an attempt to form a new spirituality,
thereby fitting well into the New Age.

Harner and the other would-be shamans
also make the same mistakes as New Agers in
trying to homogenize tribal traditions world-
wide and deny their diversity and important
differences by lumping several thousand be-
lief systems together. Harner pretends one
can master elements that are supposedly com-
mon or universal to all (“core” shamanism, in
his lingo). In fact, the supposed commonali-
ties of shamanism are largely superficial or
even self-delusional. For example, many
would-be shamans falsely claim the sweat
lodges used by some American Indian groups
are a “core universal shamanic” practice.
They allege the Romans and Celts also used
sweat lodges. In fact, both those groups used
saunas with no spiritual aim or practice in-
volved. Not even all American Indian groups
use the sweat lodge.

Finally, Harner and the rest of the would-
be shamans are no different in exploiting both
tribal peoples and Western seekers of spiritual
truths. Shame-ons exploit the former by de-
ceptively misrepresenting traditional beliefs
and trying to subjugate native, community-
oriented beliefs to Western, egoistic individual
needs. And they exploit the latter for purposes
of obtaining cash, boosting their own egos,
and in some cases, sexual exploitation. Any-
one seeking to understand the beliefs of tribal
peoples would be far better off reading the

writings of respected native authors such as
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Vine Deloria Jr. and Wilma Mankiller rather

than turning to the works of opportunists.
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The Shroud of Turin
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he Shroud of Lirey-Chambéry-Turin
I has undergone more scientific scrutiny
than any other religious artifact in his-
tory. It has been subjected to batteries of so-
phisticated tests and intense examinations by
highly respected academics and scientists, and
it has become a symbol both to those who
seek to unify religion and science and to those
who see these two concepts as diametrically
opposed. Whatever tests are performed on the
shroud, however, the research ultimately
proves just one thing—that even the most re-
spected scientists can be guilty of seeing only
what they want to see when matters of faith
come into play.

The shroud is a linen cloth some 14 1/, feet
long by 3 !/, feet, made with an unusual type
of weave called a 3-to-1 herringbone twill. In-
deed, very few samples of this pattern from
any time period exist, and most of those that
survive are made of silk. It possesses what ap-
pears to be both the front and back images of
an adult male with long hair and beard, lying
down with his hands crossed. The features on
the image are similar in style to medieval
Gothic art. Vivid red bloodstains appear in
various places, corresponding to accepted ac-
counts of the wounds of Jesus. The image is a
sepia-yellow in color, but it does not have a
sharp outline. To add to the odd effect, the
image on the shroud, as was discovered by an
early photographer, is actually very similar to
a photographic negative.

The shroud has been definitively traced to
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the mid-fourteenth century by historians. It
was owned by a French knight, Geoffrey de
Charny, who built a special chapel in Lirey,
France, to house it. The first known exhibi-
tion of the shroud was in this chapel in 1357,
and it attracted many pilgrims (and their
money).

By 1389, the first of many scandals involv-
ing the shroud erupted. Pierre d’Arcis, the
bishop under whose authority the Lirey
chapel fell, claimed in a letter to the pope that
the dean of the church had “procured for his
church a certain cloth cunningly painted,
upon which by a clever sleight of hand was
depicted the twofold image of one man”
(Nickell 1998, 17). The bishop went on to
state that his predecessor had even received a
confession from the artist who allegedly
painted the cloth. Despite various orders and
protestations from the bishop and even from
the king of France, the shroud continued to be
exhibited as the genuine burial cloth of Jesus.

In 1502, the shroud was transferred to the
Royal Chapel in the castle at Chambéry.
Thirty years later, it was nearly destroyed
when the chapel burned down. The silver
reliquary in which it was stored melted, and
only the efforts of the clergy and a local
blacksmith saved the shroud. Melted silver
burned a hole in one corner of the folded
cloth but fortunately did not damage the im-
age. Thereafter, the shroud was periodically
exhibited and moved about, finally coming to
rest in the town of Turin, Italy, in 1578. It has
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remained there ever since, except for a period
when it was kept in a remote abbey for safe-
keeping during World War II.

Occasional accusations of forgery have
dogged the shroud, the most contentious of
which began at the dawn of the twentieth cen-
tury. In 1898, an amateur photographer named
Secondo Pia was granted permission to photo-
graph the shroud. When he developed the
negative, he discovered that, instead of the
usual oddly shaded inverted image, it showed
a very lifelike image of a man. The only way
this could have occurred, he believed, was if
the image on the shroud was, in fact, a nega-
tive itself. The challenges started immediately.
Pia was accused of having overexposed the im-
age during development; others alleged that
the effect was the result of backlighting. It was
not until 1931 that Pia’s work was verified by
additional photography.

Major scientific examination of the shroud
began in 1979. The Holy Shroud Guild, a
Catholic organization that “promotes study
and devotion of the Shroud of Turin” (Holy
Shroud Guild 2001), arranged for a group of
scientists to study the shroud using modern
equipment. The scientists, led and organized
by two members of the Executive Council of
the guild, became known as the Shroud of
Turin Research Project (STURP).

STURP members examined the shroud for
five days with all means at their disposal. Sam-
ples of the shroud’s fibers and any contami-
nants that may have been present were col-
lected using a special type of sticky tape, to be
examined later in a laboratory setting. These
tapes were to become the source of much in-
formation regarding the shroud. A large num-
ber of these tapes were sent to microanalyst
Walter McCrone, who, upon examination, dis-
covered the presence of iron oxide and various
other pigments common to the mid-fourteenth
century. These pigments were present only on
the areas of the shroud where there was either

blood or part of an image.

Most tests using extremely sensitive equip-
ment and conducted by forensics experts de-
tected no trace of blood on the shroud image
areas. A series of tests performed by chemist
Alan Adler and biophysicist John Heller are
perhaps the most referenced, having been
among the few that found positive results.
However, none of the tests performed by this
pair were specific for blood, and none could
provide similar results in the presence of the
same pigments detected by McCrone.

Much was made by the STURP members
about the apparent realism of the blood flows
and the anatomy. Some who believe the blood
came from a body wrapped in the shroud
point to this as evidence. No explanation has
been given, however, as to how such artisti-
cally perfect blood patterns were transferred to
the cloth without smearing or blotching, par-
ticularly given that Jewish custom required
that the body be washed prior to burial. An-
other difficulty with explaining the blood as
having come from a genuine crucified body is
that the blood itself is a very bright red, not
the dark black that would be expected of old
blood.

The image itself has little distortion to it.
Simple experiments can be done by placing
some form of pigment on a bust or statue’s face
and laying a cloth over it like a shroud. When
the cloth is pulled up, the image is badly dis-
torted, with eyes appearing much wider than
they actually are and a wide, flattened nose,
among other problems. If the shroud had been
lying loosely on a body and had an image im-
printed from contact, it would have such dis-
tortions. The image on the shroud appears as if
the cloth were relatively flat when the image
was made. Shroud investigator Joe Nickell has
shown through experimentation that such an
image could have been produced using a rub-
bing technique common in the mid-fourteenth
century, and Nicolas Allen has produced ac-
tual photographic negatives using materials

and knowledge available in the 1300s.
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Frontal view of the Turin Shroud image (reversed
to negative as to appear positive; enhanced
contrast). (Fortean Picture Library)

Alan Whanger developed a technique he
termed the polarized image overlay technique
(P1IOT) for detecting previously undetected
images on the shroud. With this method,
Whanger found what he believed to be coins
on the eyes and even the instruments of cruci-
fixion, including the spear, the sponge, the
scourge, and various other items generally as-
sociated with the crucifixion. The images are
detected by overlaying the slides of two im-
ages, one the “target” image and the other the
image that is being sought. If the detection of
images of the crucifixion instruments is accu-

rate, that finding lends further support to the
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forgery hypothesis. If images of crucifixion in-
struments actually have been detected, the for-
gery hypothesis would be further supported,
for the middle of the fourteenth century saw
an interest in painting images of a crucified Je-
sus with the instruments about him. Some ar-
gue that this is evidence of the influence of the
shroud on modern art. However, this argu-
ment fails to take into account that the images
on the shroud are so faint as to be unde-
tectable without modern techniques. If the im-
ages were as relatively faded then as they are
now, as happens with the formation methods
suggested by those who support the 2,000-year
age of the shroud, medieval artists would have
been unable to see the images in order to imi-
tate them. If, however, the image has faded
with time, as is suggested by those who believe
the shroud is a painting, it is possible that the
items were once painted on in keeping with
the contemporary style but have since faded to
the point of being nearly undetectable.

The most conclusive tests were performed
after much discussion between scientists and
the shroud’s caretakers. Radiocarbon dating
was agreed to and conducted in 1988. Samples
of the shroud were sent to three laboratories to
have their carbon 14 content examined. By
comparing the amount of this form of mildly
radioactive carbon with the amount present in
modern-day materials, scientists could gener-
ally determine (within 150 years) the age of
any formerly living material.

The results of the tests all came back in
close agreement: the linen used to make the
shroud had been harvested somewhere be-
tween A.n. 1260 and 1390. These results were
in line with both the historical and the artistic
information. However, the results of the tests
eventually came under attack. Several conspir-
acy theories arose, for which no evidence was
ever provided. One Russian scientist attempted
to explain the results as having been skewed as
a result of the fire of 1532, but his own results

could never be corroborated by other scien-
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tists, and the veracity of his work was later
brought into question.

In 1993, a researcher from the University of
Texas, Leoncio Garza-Valdez, showed that a
coating of difficult-to-remove material was
likely on the threads of the shroud. This mate-
rial would have grown there over the years be-
cause of bacteria and fungi, which leave sub-
stances behind as they die off. Because the
living organisms contain carbon, their pres-
ence could have affected the radiocarbon test
and suggested that the material was newer
than it actually is. But, though it has been gen-
erally accepted that this material may be pres-
ent, several other researchers have shown that
it is extremely unlikely that there was enough
of the material to skew the results by over
1,200 years. Physicist Thomas Pickett showed
by calculations that the weight of the “var-
nish” would have to be twice the weight of the
sample if it were to throw the data off that far.

Meanwhile, the microscopic analysis of the
material indicated that there is at most 57 per-
cent contamination.
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distinguished group of Cambridge Uni-

versity scholars founded the first Soci-

ty for Psychical Research in 1882. Its
purpose was to scientifically examine the
séances, apparitions, table tapping, fairy pho-
tographs, clairvoyance, telepathy, automatic
writing, and trance states that were mainstays
of Victorian culture. In its early years, the so-
ciety had a number of distinguished presi-
dents: Prime Minister A. J. Balfour; physicists
Sir William Crookes, Sir Oliver Lodge, and
John William Strutt, Lord Rayleigh; philoso-
phers Henry Sidgwick, C. D. Broad, and
Henri Bergson; psychologist William James;
physiologist and Nobel laureate Charles
Richet; and zoologist Sir Alister Hardy (Op-
penheim 1985). The American Society for
Psychical Research was founded three years
later, in 1885. The most prominent scientist
in the United States at the time, Johns Hop-
kins astronomer Simon Newcomb, was the
first president of the American society.

Today, the American and British societies
continue to occupy handsome Victorian
buildings in New York and London, to spon-
sor research and lecture series, to publish
journals, to run Web sites (http://www.aspr.
com, http://www.spr.ac.uk), and to maintain
library collections. Although they no longer
include among their members the most
prominent intellectuals and scientists of the
day, the societies do continue to attract the
occasional scientist with impressive academic

credentials. The British and American soci-
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eties parented additional societies around the
world and are the grandparents of the numer-
ous psi institutes, associations, and centers
currently found on every continent.

People have always been intrigued by
ghosts, spirits, and mystical powers, but cul-
tural historians have sought to explain the ex-
plosion of interest in the paranormal during
the second half of the nineteenth century.
The majority of Victorian scientists and intel-
lectuals scorned the paranormal, yet a signifi-
cant number of them were open-minded (if
often skeptical) and considered the alleged
phenomena worthy of serious investigation.
One factor was a negative reaction to Charles
Darwin’s theory of evolution, which many
considered unproven and dangerous because
it claimed to remove God’s design from the
universe. There was widespread concern that
a cold materialism was coming to dominate
not only science but also culture. Telepathy
and the spirit world, if true, would show how
little scientists understood.

Developments in nineteenth-century phys-
ics were another factor. James Clerk Maxwell’s
1873 unification into a single set of equations
the laws of seemingly disparate phenomena—
heat, light, motion, electricity, and magne-
tism—may have encouraged thoughts of relat-
ing even more distinct phenomena, namely,
mind and matter. In other words, if motion
changed into light and magnetism, why
couldn’t matter transform into spirit? Addi-

tionally, the certainty of mechanical, Newton-
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ian physics was challenged toward the end of
the nineteenth century. A mysterious and un-
verified ether, considered necessary for light to
travel through, was said by physicists to per-
meate space. The ether provided a readily
available example of a puzzling substance that
played a fundamental role in the nature of
things. The discovery of non-Euclidean
geometries, like evolutionary theory, cast
doubt on ancient certainties. Some speculated
that the paranormal only appeared abnormal
because humans lacked access to an unseen
fourth dimension. The disruption of nine-
teenth-century physics by the discovery of ra-
diation (in 1895) and the electron (in 1897)
further heartened psychics. Within the context
of times, it is not startling that Marie Curie,
who received a Nobel Prize for her discovery
of radium, and Sigmund Freud, who tantalized
society with his theory of the unconscious, be-
came members of the British Society for Psy-
chical Research.

As prominent as any convert to Spiritualism
was Alfred Russel Wallace (1823-1913), the
brilliant naturalist who codiscovered natural
selection in the 1850s with Darwin. Within a
decade, Wallace started attending séances and
quickly became a fervent believer in the exis-
tence of a spirit world. Darwin was greatly dis-
appointed when Wallace published an article
in 1869 arguing that evolutionary theory
could not account for human consciousness.
Wallace developed the striking view that evo-
lution governed bodies but not the uniquely
human form of consciousness. Writing decades
before the discovery of genetics, he rightly un-
derstood that evolutionary theory was far from
complete. He attempted to close genuine gaps
in evolutionary theory with what he thought
he saw at séances. Whatever Wallace’s reasons
were for denying that the human mind
evolved biologically, his espousal of Spiritual-
ism was well-known and widely discussed. Al-
though he did not share all the convictions

concerning the existence of spirits held by

many members of the British Society for Psy-
chical Research, he was a longtime honorary
member. Wallace declined invitations to be-
come president of the British society.

The research conducted by the societies at
the turn of the twentieth century was exhaus-
tive, though relatively crude as judged by con-
temporary standards of psychological research.
In the late nineteenth century, neither the ease
with which false memories are implanted nor
the psychology of belief perseverance had
been explored. In other words, researchers
gave sincere, earnest testimony more credence
than do modern research psychologists. And
some psychical research was supportive of
paranormal claims. In Phantasms of the Liv-
ing, 1,300 cases of allegedly veridical appari-
tions or hallucinations (often of someone’s
death) were investigated. Death records were
checked, and interviews were conducted. The
researchers claimed, based on a crude statisti-
cal analysis, that the chance of so many first-
hand, well-attested veridical visual phantasms
was trillions to one (Gurney et al. 1886). Nu-
merous séances were attended and reported
on (only some favorably), but researchers did
not go beyond inspecting the medium’s cabi-
net, holding his or her hands during the pro-
ceedings, and watching the door. A typical in-
vestigation took place at a location chosen by
the medium and with the medium’s selection
of props and lighting. Moreover, there was lit-
tle concern that phenomena be repeatable be-
cause investigators were all too willing to ac-
cept that genuine psychic capabilities were
rare and unpredictable.

Only some psychical research supported
paranormal claims. After reluctantly taking of-
fice as the first president of the American So-
ciety for Psychical Research, Simon Newcomb
assiduously pursued investigations of the para-
normal. Following two years of studying the
literature and attending séances, he concluded
that psychical research was a scientific dead
end (Moyer 1998). The most famous investiga-



tion by the British society was its study of He-
lena Petrovna Blavatsky, founder of Theoso-
phy (wisdom of the gods). Claiming that there
was a close affiliation between mysticism and
Buddhism, Blavatsky initiated a wave of inter-
est in Eastern religions among Westerners. She
contended that the Mahatmas dictated her
first book, Isis Unveiled, to her in 1877
through automatic writing. An international
sensation, Blavatsky was unusual in claiming
paranormal powers while counseling against
séances. The trouble with séances, according
to her elaborate cosmology, was that commu-
nication with the living might well hinder a
soul’s migration to the next level of existence
and eventual reincarnation. In 1885, the
British society funded a trip by Richard Hodg-
son to a site of alleged miracles in India. Over
the course of several months, Hodgson grew
increasingly skeptical. He exposed hidden
sliding panels in the temple and documented
the path of supposedly mysterious telegrams.
Hodgson revealed the trick behind letters that
appeared to float down from the ceiling, and
sources were found from which Theosophical
wisdom had been copied. But then as now, fol-
lowers were quite willing to believe their
leader was set up or merely caught on a bad
day. Though the society’s exposure of Blavat-
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sky was widely publicized, Theosophy contin-
ued to thrive and currently has a significant
influence on the New Age movement (Oppen-
heim 1985, 174-178).

Was and is psychical research a pseudo-
science? In the late nineteenth century, work
in that field was not mainstream science, but it
was not beyond the pale. Though the research
methods employed in that era now appear
flawed, they included serious efforts at verify-
ing claims and controlling for fraud. On a con-
tinuum in which physics is the extreme of pure
science and alien abduction theory is at the
pseudoscience extreme, the work of the early
psychical societies is closer to pseudoscience
than it is to physics, but in historical context, it
was far from the extreme.
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Spiritualism

BRAD

piritualism is the belief that communi-
Scation with the dead can occur through
a gifted intermediary called a medium.
Mediumship is expressed in two basic forms,
the mental and the physical. Mental mediums
claim to receive psychic vibrations that can
include mental images and messages from the
dead. Related to this concept is a belief that
some mediums can heal other individuals
through spirit assistance. Physical mediums
claim the ability to have spirits perform a
range of strange phenomena. In darkened
rooms, physical mediums have been said to
levitate tables, materialize objects, present
writing on sealed slate boards, produce eerie
voices through floating trumpets, and present
messages that many clients feel only the dead
could know. Since the beginning of the history
of Spiritualism, skeptics and former mediums
have reported fraud and deceit behind the
techniques used to convince believers.
Spiritualism was born in the United States
in 1848 in the village of Hydesville, New
York. Although talking with spirits was not a
new idea among the world’s cultures, it was
unique in the Christian world. Christian the-
ology had suppressed the idea of spirit com-
munication by considering it a heresy. In the
late 1700s, the writings of Emanuel Sweden-
borg and his description of the spirit world,
along with Franz Anton Mesmer’s experi-
ments with hypnotism, primed an intellectual
fascination in the subject. In particular, it was
the Victorian interest in science that led to an
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explosion of Spiritualist demonstrations of-
fered as proof of spirit contact.

Spiritualism blossomed as a religious re-
sponse to the crisis of faith that grew in the
mid-nineteenth century. It provided a new
reason to believe for people troubled by the
evidences offered for Christianity. Mediums
claimed that they could produce scientific
proof of life after death. Initially, participants
were required to believe in nothing. They
were simply asked to become investigators
charged with observing demonstrations pro-
duced under so-called test conditions (Braude
1989, 4).

The movement began when two young sis-
ters, Margaret and Katie Fox, claimed that the
rapping sound heard in their house was pro-
duced by the spirit of a murdered peddler.
Soon, neighbors came from all around to see
the children and hear the sounds. At first,
simple yes-or-no questions were asked of the
spirit, but a regime was established before
long whereby the entire alphabet was labori-
ously sounded out until a knock was heard,
thus spelling out words one letter at a time.
An older sister, Leah Fox Fish, arrived on the
scene with a keen sense for marketing this
phenomenon. She began renting out halls
and charging admission to the demonstrations
(Brandon 1983).

Newspaper accounts of this spectacle
spread the story across the country. Soon,
people were experimenting in their own

homes, hoping to hear the same rapping



sounds. Numerous men, women, and children
from around the nation and across social lines
were identified as having a facility for commu-
nicating with the dead. Within a few months,
visiting Americans spread Spiritualism to Eu-
rope. Spiritualist churches sprang up in both
large and small cities. Years later, Margaret
Fox (1835?-1893) confessed that her medi-
umship was a fraud that began as a childhood
prank and spiraled out of her control under
the manipulation of her older sister, Leah; the
sisters produced their rapping sounds by pop-
ping their toe joints (Fox Kane 1985). Later in
life, as a penniless alcoholic, she recanted this
confession and returned to supporting herself
as a medium.

The French word séance, meaning “sitting,”
became the accepted name for meetings with
mediums. The tedious letter-calling approach
was replaced with a number of creative com-
munication techniques. Some mediums found
they could communicate with the spirit world
if they were placed in a hypnotic trance. Origi-
nally, a hypnotist was used in this endeavor,
but later, it became common for mediums to
quickly place themselves into what they
claimed was a trance. A number of these indi-
viduals became known as platform speakers.
They often spoke at length of the beauty of the
afterworld, commonly referred to as Summer-
land, after the world described by the Spiritu-
alist Emanuel Swedenborg. Many of these
speakers (and women in particular) often
voiced the new, progressive ideals that were
produced during the Victorian age (Braude
1989). A version of this type of performance
still exists, but it is now called channeling. A
channeler claims to allow the spirit of an entity
to speak through his or her body.

Channeling was certainly inspired by the
idea of spirit guides. Spiritualists claimed that
spirit guides were teachers and the gatekeep-
ers of spirit contact. Mediums often gave their
clients detailed descriptions of messages that

their spirit guides had for them. The guides
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were often Native American or from some ex-
otic land. While claiming to be in a trance
state, mediums would often adopt an accent
when speaking for these spirit guides.

The dark room was the preferred ambiance
for spirit contact, and the design of a séance
was perfect for creating a setting where the
bizarre was experienced firsthand. Participants
arrived with the expectation that they would
witness the inexplicable. For those who were
mourning the loss of a loved one, the anticipa-
tion of receiving some message from the de-
ceased made them especially gullible. The
dark room, along with the medium’s theatrical
moaning and swaying, created a heightened
sense of awareness, which the medium could
manipulate to great psychological effect.

More dramatic physical manifestations soon
became the rage, as people sought tangible
proof of spirit contact. It became popular for
mediums to tie two schoolhouse slate boards
together and await written messages inside.
Companies sprang up that supplied this under-
ground industry with a range of trick appara-
tuses. Some sold slates with false fronts or with
tools that enabled the medium to insert a small
pencil between the slates.

Many mediums never needed to bother with
mechanical aids. Their sleight-of-hand skills
made it possible for them to perform the mira-
cles that the paying audience wanted to see.
Tricks of this sort included the materialization
of “apports”—objects presented from the spirit
world, typically flowers or small trinkets. Some
mediums specialized in producing spirit paint-
ings, in which a blank canvas was switched for
one that was fully painted. Some photogra-
phers found they could charge higher rates
when they included spirits in their portraits.
These images were often created by making a
double exposure or by having a confederate
briefly step behind the person posing during
the long exposure time. More than one spirit
photographer was run out of town when it was

discovered that the spirit in the portrait was
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actually someone still living. In fact, many
mediums faced criminal prosecution for fraud
and, in some communities, were charged with
witcheraft.

Some of the more dramatic occurrences of
physical mediumship occurred within cabi-
nets. Originally, these were literally full-size
wooden boxes in which the medium was
placed. From a space at the top of the box,
strange things were seen to dart about. It be-
came standard practice to have the medium
tied securely within the box to create the “test
conditions” that would prevent any nefarious
control of the objects in the box. Often, musi-
cal instruments and bells were placed in the
cabinet, and when the doors to the box were
closed, the sounds of the instruments were
heard. Following the Civil War, the Davenport
brothers turned their cabinet performance
into a popular touring stage show. Long after
he retired, Ira Davenport admitted to the rope
escapes and other techniques that were used in
his famed performances (Houdini 1972, 21).

Later, the wooden cabinet was replaced
with a more portable curtain cabinet. This
setup was often created by simply hanging a
couple of blankets or sheets across a rope in
the corner of a room. The medium would sit
within this enclosure, and the “sitters” were
often instructed to hold hands and sing hymns
while they waited for something otherworldly
to occur. When the medium claimed to enter a
trance state, ectoplasm would make its appear-
ance from behind the curtain. It was believed
that ectoplasm was a result of the spiritual
realm briefly converting itself into a physical
manifestation. This mysterious spiritual en-
ergy was said to need a conduit—the medium—
and something to focus itself—the curtained
cabinet. The ectoplasm might take the shape
of a full-size figure, often draped in a trans-
parent cover. Sometimes, it was found hanging
out of the mouth or nose of the medium. It
could also come from other orifices, including

the female genitals. Pictures of faces from the
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spirit world were sometimes observed on the
ectoplasm.

The “direct voice” of spirits was heard dur-
ing some séances, communicated through a
levitating tall cone of tin called a spirit trum-
pet. It was said that a voice box of ectoplasm
allowed the spirit to speak. Often, luminous
bands were attached to the trumpet so that its
movement was visible in the dark. A number of
clever methods were employed to create the il-
lusion of the floating trumpet with its disem-
bodied voice. The medium could connect a
rubber tube to the trumpet and speak through
it while moving the trumpet from side to side.
A telescopic rod was sometimes used to move
around a detached luminous band. In this case,
the whispered voices heard in the dark room
did not come from the trumpet. The illusion of
the source of the sound worked on the same
principle as that used by ventriloquists. Medi-
ums took advantage of the fact that the source
of sound is difficult to determine in the dark.

Sitters were warned that touching the ecto-
plasm could seriously injure or even kill the
medium. In spite of the warning, many medi-
ums were exposed when sitters grabbed at the
object floating in front of them. Sometimes, a
custom-designed apparatus covered with glow-
ing phosphorus was found as the culprit. At
other times, a confederate was revealed as the
ghostly presence. The gauzelike ectoplasm
that extruded from the medium’s bodily ori-
fices was often discovered to be exactly that—
cotton gauze that was swallowed prior to the
séance and then regurgitated and shaped as
needed.

Magicians delighted in reproducing the ef-
fects of mediums and would often dedicate a
portion of their shows to duplicating their
mediums’ tricks. The famed magician and es-
cape artist Harry Houdini (1874-1926) de-
voted the latter part of his professional life to
exposing the fraud and deception in Spiritual-
ism. Early in his career, he had worked as a
medium and had learned a number of the
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tricks employed in the field. It was only after
the death of his mother that he became in-
censed at the inherent cruelty of those claim-
ing to speak for the dead. Often wearing dis-
guises, he attended the séances of every
medium he could find. And every medium he
examined used deceptive means to create the
impression of spirit contact.

Houdini became part of a distinguished
committee that investigated mediums for Sci-
entific American magazine. This was one of the
first times it was noted that a magician’s pres-
ence was important to any investigative body
researching paranormal claims. It was recog-
nized that although academics had extensive
training in their chosen disciplines, being an
expert in one field did not make one an expert
in methods of deception. As Houdini repeat-
edly demonstrated, even the brightest individ-
uals could be easily deceived by a magician’s
tricks. He was occasionally surprised when au-
dience members insisted that his performances
were the result of his psychic ability, even after
he assured them that they had seen a magic
trick.

Spiritualism sparked scientific interest from
the 1850s through the 1920s. A number of
distinguished scientists examined various
mediums, and many concluded that the effects
that they witnessed were otherworldly. Inter-
estingly, when these scientists became believ-
ers but later discovered fraud on the part of
the medium, they accepted the excuse that the
medium, when tired, would perform fake
demonstrations. However, their inability to ex-
plain previous manifestations made them un-
willing to change their position of acceptance.

The memory of strange occurrences in the
séance room made believers of many. And it
was precisely the little-recognized fallibility of
memory that led many sincere individuals to
recount events that were far from the truth.
One researcher in 1886 compared descriptive
reports written shortly after a sitting with those

written by the same individual some weeks

later. He found that the writers inflated se-
lected elements and omitted key information
in their later retelling of the story (Podmore
1963, 212). Further, they ignored seemingly
insignificant happenings that were, in fact,
keys to the deceptive techniques used by the
medium. What was thought of as trivial or ir-
relevant was eliminated from the memory of
the sitters. In one case, a second account of a
séance neglected to mention that the medium
was suffering from a cold, that he left the room
to answer the door, and that the slate he was
using slipped twice from his hands. Of course,
the regular cough and sniffle of the medium
would have served as an effective cover for the
snap of a spring lock. Dropping the slate on
the floor would have provided an opportunity
for substitution or some other trickery. And
leaving the room would have given the
medium a chance to write out a message or
glance at an encyclopedia.

More recent experiments have shown that a
belief in the paranormal leads to a heightened
level of inaccurate observation. In one study,
researchers held fake séances at a convention
for paranormal enthusiasts. Prior to the start of
the experiment, the sitters were asked if they
believed that genuine paranormal activity
might sometimes occur during a séance. The
participants were made aware of several ob-
jects in the room, some of which moved during
the séance. At the end of the session, they were
asked to complete a short questionnaire. The
experiment found that believers in medi-
umship were more likely to report the move-
ment of objects that, in fact, had remained sta-
tionary (Wiseman 1997, 265). It is likely that
the many striking claims of Spiritualists are the
result of this type of unconscious exaggeration.

Not all mediums were fraudulent. In his
book The Psychic Mafia, M. Lamar Keene
wrote of his experiences as a highly successful
fraudulent medium from 1958 to 1971. Early
in his career, Keene discovered that fraudulent

mediums classified their peers in three cate-
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gories—“open eyes,” “shut eyes,” and “open-
to-yourself.” The open-eyes mediums knew
they were frauds and admitted it to others
within the secret circle of other fraudulent
mediums. The shut-eyes mediums genuinely
thought they could pick up psychic vibrations.
They were never let in on the tricks of the
trade but were kept around because their ob-
vious sincerity was good for public relations.
The open-to-yourself medium recognized that
some mediums were fraudulent but kept quiet
about it because it strengthened the faith that
others had in Spiritualism (Keene 1997).

It is likely that many of the shut-eyes medi-
ums fit the pattern of the fantasy-prone per-
sonality. Such individuals, thought to make up
about 4 percent of the general population, fan-
tasize a large part of the time. They typically
“see,” “hear,” “smell,” “touch,” and fully ex-
perience what they fantasize. For these indi-
viduals, their experiences seem fully real (Wil-
son and Barber 1983).

Keene reported that a sophisticated network
of information sharing allowed mediums to re-
veal startling information to their clients.
Keene worked at Camp Chesterfield in Indi-
ana, a popular Spiritualist summer camp noted
for its physical mediums. There, he learned
that the camp maintained a large, secret li-
brary in the basement that held documenta-
tion on the camp’s clients.

Most mediums can operate effectively with-
out using any secret knowledge of their clients
by employing a technique called “cold read-
ing.” This is a method of fortune-telling that is
also used by astrologers, numerologists, and
readers of tea leaves. Essentially, the cold
reader gleans information from deductive rea-
soning and from his or her own unobtrusive
observations. The medium will often rattle off
a combination of vague and specific statements
and look for a reaction. Eye movement, pupil
dilation, the rhythm of breathing, the use of
hands, body posture, and even unguarded
comments will allow the medium to become
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ever more specific during the reading (Hyman
1977, 22). It seems clear that nonfraudulent
shut-eyes mediums use cold reading, but they
do so without any consciousness of the tech-
niques they employ.

Today, the demonstrations of physical phe-
nomena have nearly disappeared. Mediums
who perform physical phenomena usually only
do so before closed groups of steadfast believ-
ers, in an obvious attempt to eliminate the em-
barrassing exposures of the past. One group in
England, the Noah’s Ark Society, holds physi-
cal phenomena séances but only allows medi-
ums to perform before its members. Skeptics
are not welcome at these events, as it is claimed
that their negative energy will adversely im-
pact a medium’s ability. The infamous Camp
Chesterfield still advertises that mediums per-
form trumpet and apport séances (http://www.
campchesterfield.net/medium.htm).

After its last popular peak in the 1920s, in-
terest in Spiritualism is on the rise. Although
only a small number of Spiritualist churches
still exist, mediumship has captured the imagi-
nation of the popular culture. A number of
mediums have written best-selling books and
are active on the television talk show and lec-
ture circuit. These mediums rely on cold read-
ing as the basis for their acts, although many
will use whatever information they can surrep-
titiously gather prior to a reading (see Shermer

1999, 54).
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Stock Market Pseudoscience

J 01

echnical, or “chart,” analysis is any of

a constellation of market trading

strategies that rely completely on the
historical price information of a security or
group of securities to make predictions, with
no reference to underlying (so-called funda-
mental) information, such as supply and de-
mand, economic indicators, or current events.
A chart is simply a graph of historical data,
which may include any number of different
pieces of information, such as opening prices,
highs and lows of the day, and closing prices.
More sophisticated charts may include sec-
ondary information calculated from the basic
price information. Examples include moving
averages, momentum indicators, and relative
strength indexes (among many, many others).
Some charts include information about com-
monly traded prices and volume of trading in
order to capture psychologically important
price levels.

Once a chart is made, a system is designed
to make predictions based on past behavior—
for example, by identifying certain shapes and
features in the chart that have often been fol-
lowed by major changes in “trend.” A statisti-
cal analysis is commonly used to find a corre-
lation between one or more “signals” and
important changes in market behavior. Some
systems attempt to make an analogy between
market behavior and the behavior of some
physical system, such as the variations of
ocean waves or the phases of the Moon. The
simplest systems consist of lines drawn di-
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rectly onto the price chart of a security in an
attempt to discover the timing of major mar-
ket moves; more complicated systems incor-
porate mathematical tools such as Fourier
analysis, Fibonacci numbers, chaos theory,
and fractal geometry.

A hallmark of technical trading is that there
is no room for subjectivity—the system makes
all the decisions, with no need for human
judgment. The field is marked by unsubstanti-
ated claims of success; a track record of failure
and associated rationalizations; a lack of peer-
reviewed studies showing any positive results;
and a collection of logical, mathematical, and
statistical fallacies. Although there are plenty
of instances of technical traders having suc-
cess, there is no evidence that they are any-
thing more than statistical artifact and the
hidden use of standard, subjective, fundamen-
tal analysis. Technical traders fail to realize
that the market would quickly overwhelm any
truly successful system, rendering it useless.

According to the Managed Funds Associa-
tion (MFA), the first technician in the field
was Richard Donchian, who developed the
initial “trend-following” systems in 1957.
These systems are intended to indicate that a
market is moving into a prolonged period of
directional price movement—either up or
down. Donchian’s first system used moving
averages; in the simplest of systems, trend
lines are drawn directly onto the chart, and
important price levels are read off in a fairly
straightforward manner. When the first of
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Stock market traders. (Yellow Dog Productions/The Image Bank)

these levels is breached, a move to the next
level is indicated, and when the projected
trend line is broken, a major change in direc-
tion is indicated.

Over the years, a plethora of derived indica-
tors have been created, composite systems
have been developed to compare groups of se-
curities, and hand drawing has given way to
computer-generated graphs, but the basic idea
remains unchanged. The main theoretical jus-
tification for these systems is that the indica-
tors give insight into market psychology, with
the derived signal points showing price levels
of major significance to market players.

Another type of technical analysis (which
actually originated earlier than Donchian’s
trend-following systems) is the attempt to
model markets after periodic physical systems,
analogous to ones found in nature. Gann
waves, Elliot waves, Fibonacci sequence-based
systems [1, 1, 2, 3, 5, 8, etc. . .. where f (n) =
f (n=1) + f (n-2)], and the more recent appli-

cation of chaos theory and fractal mathematics
generally fall into this category. Astrologically
based systems have been growing in popularity
in recent years, and the Market Technicians
Association (MTA), a trade group, has recently
recognized these systems as valid forms of
technical analysis.

Although it is illegal for investment profes-
sionals to make exaggerated claims or guaran-
tees of profitability, purveyors of technical sys-
tems are largely exempt from regulation unless
they are actually offering to manage funds
themselves. Most often, they are selling com-
puterized systems for identifying trading sig-
nals, not actual trading advice. Claims (and
guarantees) that winning trades are produced
more than 90 percent of the time or annual
returns of 1,000 percent or more are often ad-
vertised, but according to market regulators,
the small investors or day traders who are
most likely to use these systems lose money
between 70 and 90 percent of the time.



It is common practice to attribute success to
well-designed and strictly followed systems,
whereas failure is written off through rational-
izations. The most frequent reason cited for
the failure of a system is the failure of the hu-
man trader to follow the system with absolute
faith. Traders are constantly warned not to let
their emotions lead them astray. Other com-
mon excuses are that the system itself is poorly
designed or that the conclusions reached by
the trader about signals are incorrect. In these
days of high-tech automation, it is getting
harder and harder to blame an individual sys-
tem for failure while still maintaining the idea
that technical analysis itself is valid.

Although some attempts have been made to
draw a link between certain kinds of mathe-
matical analysis and market behavior, econo-
mists and mathematicians generally agree that
it is not possible to predict future market be-
havior from past data. The literature of the
technical-analysis community reads like a
combination of self-help manuals and get-
rich-quick schemes, with just enough statistical
analysis to provide a veneer of scientific-
sounding words. Typical titles include Self-
Reliant Investing; Mind over Markets: Power
Trading; Trading without Fear, How to Triple
Your Money Every Year with Stock Index Fu-
tures; and Your Personal Computer Can Make
You Rich in Stocks.

Attempts to model or make theories about a
system based only on data collected about past
behavior are not, in and of themselves, neces-
sarily pseudoscientific. Johannes Kepler de-
rived his laws of planetary motion entirely
from data recorded at the laboratory of Tycho
Brahe, and it was not until some years later
that Isaac Newton, with the inverse square law
of gravity, confirmed Kepler’s empirical laws
theoretically. Unlike markets, however, the
laws of planetary motion are relatively simple
periodic functions with few variables.

It is always possible to take a given finite set

of data points and derive equations that de-
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scribe them. There are several mathematical
tools for this, such as cubic splines and
Fourier analysis. Although these tools can pro-
duce equations to match sets of data points,
they are useless for predicting future points
unless the data describe a function that is pe-
riodic, like the orbits of planets around the
Sun. This periodicity has never been estab-
lished for a financial market. Instead, most
economists believe that markets are chaotic
systems made up of many thousands of vari-
ables, extremely and unpredictably sensitive
to any of them at any given time. There have
been attempts to apply chaos theory to mar-
kets, but this is yet another misapplication of a
much misunderstood technique. Chaos theory
can help to illuminate the types of behavior
possible in a system, but it is useless for mak-
ing actual predictions.

Technical analysis often consists of an at-
tempt to fit an equation to a set of points by a
fine-tuning process known as “back-testing”
and “optimization.” This effort allows the
technician to create an equation that fits the
historical chart of a given market to any arbi-
trary degree of accuracy, but it establishes no
link to any future performance of the market.
In fact, it can be shown that there are many
curves (actually, an infinite number) that can
be fit to a given finite set of points, but none of
them can be shown necessarily to make any
kind of predictions about future movements.

Descriptions of the physical systems of the
market, though seeming to come from a firmer
theoretical footing, are subject to the same pit-
falls, since the systems often have parameters
that can be fine-tuned. It is possible to tweak a
physical-description system so much that the
original model is hardly recognizable. No
physical system has ever been established as
directly analogous to any market.

Many technicians are aware of these prob-
lems and try to design systems without back-
testing and optimization. They make many at-

tempts to find the best system for a market,
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repeatedly testing new systems against histori-
cal data. For instance, a simple system can be
tested for buying and selling in response to
certain external events, such as the phase of
the Moon. The system can be tested for buying
on the day of the full Moon and then selling
on the day of the new Moon. This system can
be compared to one that involves buying on
the day after the full Moon and selling on the
day after the new Moon and then two days af-
ter and three days after and so on. Some of
these combinations will produce profits when
applied to historical data, some will produce
losses, and some winning combination will
produce more profits than any other will.
Through this analysis, technicians can claim
that there is a weak correlation between any
given market and the phase of the Moon, but
this is a misunderstanding of statistics. In fact,
the same analysis can be made with any peri-
odic function (e.g., the phases of Venus, daily
temperatures, the migration of birds), but the
correlation is merely a statistical artifact and is
useless for making predictions.

Despite these facts, the use of technical in-
formation is extremely widespread in the fi-
nancial markets, and more important, some
technicians have documented records of suc-
cess. The most important reason for apparent
success is that although subjective decisions
are supposed to be eliminated from technical
systems, “hidden” subjectivity does creep into
the process. First, technicians believe that no
system fits all market conditions and that the
trader must choose a system based on the type
of market currently observed. Markets may be
trending up or down; they may also be
“choppy,” slow, or in any number of other
states. Decisions about which system to use are
highly subjective, as are decisions about the
size of trades and when to cut losses or take
profits. All of these subjective decisions are in-
fluenced by the trader’s experience and
knowledge about market conditions and cur-

rent events, also known as “fundamental” in-
formation. The best “technical” traders may be
“fundamental” traders in disguise.

Another reason for apparent success is sim-
ple luck. With many thousands of traders using
technical systems, some are bound to have a
degree of success merely by chance. Traders
need to be right only a little more than 50 per-
cent of the time to be successful, and many can
succeed in this way for years.

Statistics on the success and failure of tech-
nical trading may themselves be misleading.
For instance, it is widely claimed that nearly
all technical traders with three-year or longer
track records are winners, but this claim is bi-
ased by the fact that traders with losing
records rarely have the opportunity to develop
long-term track records.

Finally, some of the predictions of technical
analysis, particularly those in the shortest time
frame (minutes or hours rather than days,
weeks, months, or years), become self-fulfilling
prophecies. Many traders have access to simi-
lar short-term technicals, and in the absence of
new fundamental information, these technicals
may have some power. If 500 traders in the
bond futures pit in Chicago all believe that a
certain price is significant, that price takes on
some temporary importance. In addition, some
markets have traded in patterns at certain
times. For example, it has long been known
that certain food and energy commodities
move in seasonal patterns, and traders who
first noticed this were able to take advantage
of that fact, but once information like this be-
comes widely known, the market tends to ac-
count for it in such a way as to make it impos-
sible to make money from possessing the
information. A popular maxim is that one of
the functions of a marketplace is to destroy in-
formation—seasonals are an example of infor-
mation that has long since been destroyed.
Any other successful technical system would
also quickly be eliminated.
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Subliminal Perception and fidvertising

REBECCH

ubliminal perception is visual or audi-
Story information that is allegedly dis-

cerned below the threshold of aware-
ness and has the power to influence human
behavior. Promoted in the late 1950s by
James Vicary and popularized decades later
through the books of Wilson Bryan Key, sub-
liminal advertising relies on persuasive tech-
niques that are neither seen nor heard and
are perceived only by the subconscious. Sub-
liminal messages can take the form of televi-
sion or film images that appear on the screen
for too short a duration to be consciously rec-
ognized, subauditory sounds that are buried
beneath layers of music, and words or images
embedded in pictures. In order for subliminal
perception to take place, three factors must be
present. First, the message must be deliber-
ately and subtly inserted into some form of
media. Then the information must be subcon-
sciously perceived. Finally, the perception
must influence the viewer or listener to act
upon the message.

The concept of using subliminal perception
to induce action gained attention in 1957
when Vicary, a market researcher, declared
that movie patrons in Fort Lee, New Jersey,
increased their consumption of Coca-Cola by
18 percent and popcorn by 58 percent after
being exposed to the messages “Eat Popcorn”
and “Drink Coca-Cola.” These phrases were
flashed on the screen during the film Picnic
for a duration of 1/3,000 of a second every 5

seconds, and Vicary claimed the presence of
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these messages caused an increase in sales at
the concession stand. The results of his study
were never published, and in a 1962 inter-
view with Advertising Age, Vicary recanted his
findings as fraudulent. By that time, however,
the power of subliminal messages was already
being touted in Vance Packard’s book The
Hidden Persuaders, and governmental atten-
tion and further research were being focused
on the possible uses of subliminal perception.

Banned by the National Association of
Broadcasters in 1958, subliminal messages
were believed to be a danger to the public,
and concern over the matter provoked
William Dawson, a Republican representative
from Utah, to call for an investigation by the
Federal Communications Commission (FCC).
Meanwhile, early tests in the realm of sublim-
inal perception yielded definitive results
showing that the practice had little impact on
television viewers. WTWO, a television station
in Maine, inserted the message “If you have
seen this message, write WT'WO” in Septem-
ber 1957 for 1/80 of a second every 11 sec-
onds. The station received no additional mail
during the two-week trial. In February 1958,
another television station, the Canadian
Broadcasting Company, attempted to get
viewers to use their phones during a broad-
cast by flashing the words “Telephone Now™
352 times in 30 minutes. Afterward, they con-
tacted 500 viewers, only 1 of whom experi-
enced an urge to use the phone; others, un-

aware of what message they had received,
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claimed to have felt hungry or thirsty during
the program.

Subliminal advertising gained further recog-
nition in the 1970s due to Wilson Bryan Key’s
book Subliminal Seduction. Key published the
work in 1973 and followed it up with addi-
tional texts on the subject, all of which ad-
vanced the claim that advertisers were engaged
in attempts to persuade consumers to purchase
goods through the use of hidden images, or
embeds. His work specifically detailed the use
of subliminally perceived erotic imagery and
suggestive words. Among his most notorious
finds were the word SEX hidden in a number of
locations (including Ritz crackers) and sexual
images embedded in photographs of ice cubes,
chicken nuggets, and a plate of clams. Key’s
ability to find licentious pictures in a multitude
of seemingly innocent objects exemplifies the
human tendency to find patterns and make
meaning out of a series of random shapes and
images. To train individuals to detect sublimi-
nal images such as clam-plate orgies and phal-
lic ice cubes, Key would have them prepare by
identifying the images that materialized as they
stared at a sky filled with clouds.

The resurgence of a widespread belief in
subliminal manipulation during the 1970s can
be attributed, in part, to a growing distrust in
authority. It was during this time that the Wa-
tergate scandal was made public, and Ameri-
cans experienced increased suspicion in gov-
ernment, business, and the media. Similarly,
public acceptance of the power of subliminal
perceptions in the 1950s was influenced by a
number of factors that played into apprehen-
sions surrounding the Cold War. The movie
The Manchurian Candidate, released in 1962,
also fueled fears of mind-control and brain-
washing techniques perpetrated on the Ameri-
can people in order to influence their behav-
ior. By the 1990s, subliminal perception
entered the New Age as consumers sought
subliminal means of achieving self-help goals
through specially produced cassette tapes.

The word RATS appears in a frame in a

Republican television ad that attacks Democratic
nominee Al Gore’s Medicare plan. (Reuters
NewMedia Inc./CORBIS)

These self-help tapes marked a shift from
public wariness concerning the use of subcon-
scious messages to the acceptance of employ-
ing subliminal techniques for personal gain.
These tapes claim to contain subliminal mes-
sages that will help listeners overcome smok-
ing addictions, lose weight, and improve mem-
ory; retail outlets have also attempted to
discourage shoplifters through broadcasting
subliminal messages over public-address sys-
tems. The subauditory messages in subliminal
recordings are so faint that they cannot be per-
ceived and are often accompanied by music or
nature sounds that drown out any audible
message. In 1990, Anthony R. Pratkanis and
his colleagues performed a study, supported by
subsequent research, that concluded that lis-
teners given cassettes assumed to contain hid-
den messages perceived the tapes to have been
effective regardless of whether or not they
contained actual subliminal messages. In this
case, the tapes produced a placebo effect in
which the desired behavior was influenced by
expectations rather than subliminal methods.

Fears and misconceptions surrounding the
potential of subliminal messages continue to
infiltrate our culture, and claims have been

made that sexual embeds are present in many
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Disney films. These alleged subliminal images
include the semblance of male genitalia in a
tower on the cover of The Little Mermaid and
a cloud of dust that appears to spell out SEX in
the film The Lion King. Although these im-
ages, among others, may be attributed to play-
ful graphic artists and therefore can be said to
have been deliberately included, they are also
readily apparent to the viewer and do not
require perception below the threshold of
awareness. In addition, the images fail to pro-
duce a message provoking action and instead
appear to be either the work of animators
seeking to leave their mark or a result of unin-
tentional patterns that resemble a coherent
image. Even more recently, during the 2000
presidential election campaign, the Republi-
can Party was charged with using subliminal
techniques in a television commercial that fea-
tured the word R4TS following the phrase BU-
REAUCRATS DECIDE. Whether or not the word
was included intentionally to encourage the
voters to associate Democrats with rodents,
the image remained on the screen long
enough to be perceived by the conscious mind
and therefore is not considered a subliminal

message.
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Sun dign fistrology

GEOFFREY DEAN
ARTHUR MATHER,

hese days, superstition is a boom in-
I dustry and comes in many guises.
Some are strange and unfamiliar, but
everyone seems to know about sun signs, also
called birth signs or star signs. Your sun sign
is the sun’s position in the tropical zodiac
when you were born, and it is supposed to de-
scribe your character, your abilities, and your
relationships. Sun sign astrology is an over-
simplified astrology (see the “Astrology” entry
in this encyclopedia) that became popular in
the 1930s. It generally requires only a birth
date regardless of year and is easy to com-
mercialize, so it has become by far the most
common kind of astrology in the Western
world. It has no validity whatever—in sun sign
astrology, the only thing that matters is
whether it sells.

Sun Sign Columns

In Western countries, most newspapers and
almost all women’s magazines carry sun sign
columns, which pretend to tell those born un-
der each sun sign what their character or fu-
ture is. There are two types of columns—fore-
casts (“Aquarius, romance improves after the
16th”) and delineations or attributes of each
sun sign (“Taureans are stubborn”). Delin-
eations include compatibility (“Geminis and

Librans make beautiful music together”).
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Sometimes, the two types of columns overlap
(“Ariens are born to win”).

Forecasts and their associated dial-a-horo-
scope phone lines are common in newspapers
(daily and weekly forecasts), women’s maga-
zines (monthly forecasts), and sun sign annu-
als (yearly forecasts). Delineations are almost
as common, appearing in weekend supple-
ments, women’s magazines (“secrets of your
man’s star sign”), and books. Typically, half of
the astrology titles on display in New Age
bookshops are on sun signs; for example, re-
cent titles include Sun Signs, Star Signs, Baby
Signs, Cat Signs, Diet Signs, Fun Signs, Life
Signs, Love Signs, Money Signs, Sex Signs,
and Success Signs.

Popularity

According to opinion polls, typically 50 per-
cent of the population read sun sign columns
at least sometimes, but only 5 percent take
them seriously, so they are mostly seen as en-
tertainment. Nevertheless, 1 percent read
them often and take them very seriously, like
horoscope junkies unable to exist without
their daily fix. For such people, horoscopes
are anything but entertainment.

Sun signs are a modern invention. If the
history of astrology is represented by a loaf of
bread, sun sign columns do not appear until



230

SUN SIGN ASTROLOGY

halfway through the last slice, forecasts being
generally unknown before the 1930s and de-
lineations before the 1960s. Until then, the
only sign that could be legitimately considered
on its own was the rising sign, which was the
original source of the word horoscope, from
the Greek horoskopos, or watcher of the hour.
But sun signs rapidly became part of Western
culture. Today, they are frequently used to
promote the sale of goods such as clothing,
jewelry, pillows, curtains, tableware, TV din-
ners, soft drinks, posters, calendars, stationery,
and especially women’s magazines (but not
men’s magazines) and sun sign books. A sun
sign supplement in a newspaper can boost
sales by more than 10 percent.

The mass marketing of sun signs has tied
them to fixed dates regardless of year; for ex-
ample, Cancer’s dates are June 22 to July 22.
But such dates are only approximations. If the
calendar year exactly matched the solar year,
the dates on which the sun changed sign
would be exactly the same from one year to
the next. But because of the slight mismatch
that leads to leap years, the dates can be a day
off, which is why dates in sun sign books some-
times disagree. Those born near a cusp can
look up their exact sun sign in an astrological
ephemeris (a calendar of planetary positions),
in the tables given in some do-it-yourself as-
trology books, or in some sun sign astrology
books, such as that by Sasha Fenton (1992)
(see any astrology bookstore). Some as-
trologers say the attributes of each sun sign
change abruptly at a cusp; others say the at-
tributes change gradually so that people born
near a cusp are a mixture. But because sun
signs have no validity, the difference is of no

consequence.

Delineations

Sun sign delineations set out basic astrological
tradition, and they tend to be our first contact

with astrology. We hear or read what our sun
sign is supposed to mean, compare it with what
we see in ourselves, and proceed from there.
But look at the meaning of each sun sign from
Aries through Pisces—assertive, possessive, ver-
satile, sensitive, creative, critical, harmonious,
secretive, adventurous, prudent, detached, im-
pressionable. (These meanings are sometimes
expressed as I am, I have, I think, I feel, I com-
mand, I analyze, I balance, I desire, I see, I use,
I know, I believe.) Because we are interested
only in our own sign, we fail to notice that
these traits are universal—everyone behaves in
each of these ways at various times. Similarly,
no matter what our sign is, we can always find
matching behaviors, so we will conclude
(wrongly) that sun sign astrology works. Fur-
thermore, we tend to use only confirming
strategies: if astrology says a person is extra-
verted, we tend to ask that person extraverted
questions (“Do you go to parties?”) rather than
introverted questions (“Do you read books?”).
Because even introverts occasionally do ex-
traverted things, the answers cannot fail to
confirm astrology. So we will again conclude

(wrongly) that sun sign astrology works.

forecasts

In contrast to delineations, sun sign forecasts
bear no relation to any astrological tradition.
They can be derived in various ways, from
simple sign symbolism (so Leos can expect
Leonian events) to planetary emphasis (so
Mars currently in your sun sign might indicate
a busy period). Or they can be pure invention,
which explains why many forecasts have no
discernible link with astrology (“The letter E is
important this week” or “Peace and tranquility
are worth a thousand gold pieces”). Regardless
of how they are derived, these forecasts attract
readers more by their style than by their as-
trology, that is, by their capacity for conveying
maximum generality with maximum sincerity.



The Precession firgument

The most common argument against sun signs
is that, due to precession, they are moving fur-
ther and further away from the constellations
that gave them their names. So today’s Virgos
are actually Leos, and in due course, they will
be Cancerians, Geminis, Taureans, and so on,
becoming Virgos again by roughly a.p. 26,000.
But the argument is invalid. In Western astrol-
ogy, the signs are measured in the tropical zo-
diac, not the sidereal zodiac of the constella-
tions. Tropical signs begin at the vernal point
(0 Aries), the first moment of spring, so it
makes no difference where the constellations
are. Nevertheless, if signs begin in springtime,
they should reverse in the Southern Hemi-
sphere. But astrologers ignore this complica-
tion; for them, the signs do not reverse. So in
Australia and Brazil and South Africa, suppos-
edly wintry Capricorns are born in the heat of
summer. Perhaps astrologers hope that nobody
will notice.

Validity of Sun Signs

Does using sun sign astrology add validity to
sun sign forecasts and delineations, as com-
pared to simply making them up? Or does it
merely mislead readers into believing that
their “thought for the day” in a forecast or de-
lineation is more meaningful than one in, say,
a desk calendar? The verdict of half a century
of research is clear and consistent: sun sign as-
trology has no validity whatever (Fichten and
Sunerton 1983; Culver and Ianna 1988; Dean
and Mather 1996, 2000). Indeed, formal stud-
ies can be superfluous—columns have ap-
peared on the wrong day due to a filing error
or because old columns were being recycled to
save money, but readers noticed no difference.
And we need only look around us to see that
people absolutely do not come in just twelve

varieties.
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Among astrologers, the verdict is less clear.
In fact, since the 1960s, violent arguments
over sun signs have periodically erupted in as-
trological journals. The arguments invariably
repeat the same issues, ignore research find-
ings, and therefore achieve nothing (Dean and
Mather 1996, 2000). Some astrologers see sun
signs as valid and good publicity; others see
them as nonsense and exploitation. Critics
point out that astrology can hardly be taken
seriously when astrologers themselves show
such a major division of opinion over such a

basic issue.

Newspaper Disclaimers

In 1984, the U.S.-based Committee for the Sci-
entific Investigation of Claims of the Paranor-
mal (CSICOP) urged newspapers and maga-
zines to label their sun sign columns with a
disclaimer saying they were for entertainment
only and had no basis in fact. The 1,200 U.S.
newspapers with horoscope columns were
slow to respond—by 1986, 0.5 percent had
adopted a disclaimer, rising to 5 percent by
1994 but no further by 2000. In 1987, no New
Zealand newspapers adopted the disclaimer
when urged to do so by scientists, but one did
add the caveat “for entertainment,” and two
major dailies did change the title of their
columns to “Stars for Fun.” This suggests that
disclaimers will not be adopted unless brief
and to the point.

Sun Signs and Self-Image

Interestingly, a weak but statistically signifi-
cant link between sun sign and extraversion
was reported in 1978, advance notice of which
was hailed by astrologers as “possibly the most
important development for astrology in this
century” (Phenomena 1977). But the effect
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disappeared when people unfamilar with sun
signs were tested, so the finding had a simple
explanation—prior knowledge of astrology. Ask
Sagittarians (who are supposedly sociable and
outgoing) whether they like going to parties,
and their answer might be tipped by astrology
in favor of yes rather than no. The bias may be
unconscious and very slight, but it is there
nonetheless. When combined with the findings
of national opinion polls, the results suggest
that roughly one person in four believes suffi-
ciently in astrology to measurably shift their

self-image in the corresponding direction.

Popularity Revisited

Why are sun signs, a mere fragment of astrol-
ogy, so hugely popular, and why are they re-
membered when so much other information
about ourselves is forgotten? The reason may
lie in our search for personal identity, the way
in which we see ourselves in the world. Mod-
ern living is characterized by change, speed,
and a loss of spiritual values. In the old days,
our clues to finding a personal identity were
taken from stable family and social settings.
Today, this stability is greatly reduced, and tra-
ditional clues may well be less important than
clues provided by films, TV, celebrities, and
the occult. Whatever we may think of sun
signs, they provide millions of people with a
rich source of clues for constructing their
identities—names (nothing impersonal here),
personality, lifestyle, romance, occupation,
everything. Even if the clues are false, the be-
lief in their truth can make them true in their
consequences, so they become a self-fulfilling
prophecy in the same way that a sound bank
can collapse if people believe it is unsound.

As well as providing clues for our personal
identity, sun signs have other attractive fea-
tures. They address ourselves and our relation-

ships in a positive and nonjudgmental way;
they help us talk about ourselves, thus creating
closeness; they require only a birth date and
are easy to learn; they are perceived to be
mostly true; and they are highly available—
only weather forecasts are more pervasive. Sun
signs are popular because they fill a need, are
dead simple, and appear to work. They are

also big business. No other system comes close.
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Fenton, S. 1992. Sun Signs: Discover Yourself and



Others through Astrology. London: Aquarian.
One of many similar books that describe at
length how people born under each sun sign are
supposed to look, love, work, and play. The au-
thor is a British consulting astrologer who at the
time was the sun sign columnist for Woman’s
Own. She describes her book as “probably the
simplest book I have ever written” (p. 11). The
time and date of sun sign changes during
1930-1993 are listed on pp. 226-228.

Fichten, C. S., and B. Sunerton. 1983. “Popular

Horoscopes and the Barnum Effect.” Journal of

Psychology 114: 123-134. Tests using 366 Cana-
dian college students showed that daily and
monthly sun sign columns were neither valid nor
in agreement.

Phenomena. 1977. Editorial comment. Phenomena:
The Bulletin of Astrological News & Information
1, no. 1: 1.

SUN SIGN ASTROLOGY

Occasionally, books appear that claim to validate
sun signs. But in every case, a critical examination
has revealed mistakes and procedural blunders. A

best-selling example is:

Sachs, G. 1998. The Astrology File: Scientific Proof
of the Link between Star Signs and Human Be-
havior. London: Orion Books. The author uses
samples of up to several millions of cases—sam-
ples so huge that even the most trivial of errors
(for example, in matching the sample to controls)
becomes enormously inflated in statistical signifi-
cance. So his conclusions are misleading. Other-
wise, the book is readable and well set out. Two
critiques that expertly reveal the book’s mistakes
and procedural blunders appear in Correlation
17, no. 1 (1998): 41-49, and also at URL: http://

www.astrology-and-science.com/.

239



synchronicity

CHRISTOPHER

ynchronicity is the name given by the
SSwiss psychiatrist Carl G. Jung (1875~
1961) to the phenomenon of two or
more events that seem to be connected but
are not causally related; it is also called an
acausal connecting principle. Jung (1951)
grouped synchronistic phenomena into three
categories: (1) the coincidence of a mental
state (idea, feeling, image) with a simultane-
ous external event that corresponds in some
meaningful way to the mental state; (2) the
same correspondence of a mental state and a
simultaneous external, meaningfully con-
nected event, with the latter being outside of
the observer’s field of perception; and (3) a
meaningful coincidence of a mental state with
some future event.
To illustrate synchronicity, Jung (1951) told
a story about a woman patient whose treat-
ment had come to an impasse. During a ther-
apy session, the woman told him about a
dream she had in which someone had pre-
sented her with a golden scarab (the scarab
beetle is an Egyptian symbol of rebirth). At
that precise moment, Jung heard a tapping at
the window behind him, and when he went to
open it, a large beetle (a rose chafer) flew in.
He caught it and handed it to her. The inci-
dent broke the patient’s impasse so that treat-
ment could proceed.
Jung believed that synchronicity had both a
philosophical and a scientific basis. He cited
many historical antecedents of synchronicity

in alchemy, astrology, and Chinese philoso-
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phy. He also drew upon the philosophies of
Gottfried Leibniz (1646-1716) and Johannes
Kepler (1571-1630).

Paranormal phenomena interested Jung
from the beginning of his career. The work of
parapsychologist J. B. Rhine in the 1930s ap-
peared to prove the existence of extrasensory
perception (ESP), which for Jung suggested
an empirical basis for synchronicity. Discus-
sions with physicist Wolfgang Pauli added to
his conceptualization of synchronicity as a
necessary organizing principle of the universe
that was equal but in opposition to causality.
Jung’s theory was highly controversial from
the first, and he often complained about being
misunderstood. Although he tried very hard
to present a strong case for synchronicity, his
ideas were and are far from convincing to the
skeptic. The main reason, from the scientific
standpoint, is the difficulty or impossibility of
any experimental confirmation that synchro-
nistic events are qualitatively different from
ordinary coincidences. Another reason is that
synchronistic experiences are too open to a
variety of interpretations. Almost any coinci-
dence can be a synchronistic event if the ob-
server thinks it is. Nevertheless, synchronicity
continues to have great appeal in the New
Age movement today (a search of the Internet
will easily show this to be true) because of its
paranormal quality and because it postulates
a hidden meaning to existence—a bond or
connection between the psyche and the mate-

rial universe—that can only be known by intu-



C. G. Jung. (Fortean Picture Library)

ition. But from the scientific point of view, syn-
chronicity is neither testable nor falsifiable
and must be considered pseudoscience.
Synchronicity is closely related to Jung’s
theory of the structure of the psyche. Accord-
ing to Jung, the deepest layer of the psyche,
shared by all humans, is the collective uncon-
scious. This layer is structured by patterns of
instinctual behavior called archetypes. The ar-
chetypes can never be observed directly or
made conscious; they function as a kind of
source code for outer manifestations such as
symbols, myth, and religion, among others.
Synchronistic phenomena occur when an ar-
chetype is “activated” or when it exercises a
particularly strong effect on conscious behav-
ior or thought. This is most likely to happen
when the person is at a crisis state of some
kind (as was the woman in the scarab story) or
is emotionally preoccupied with something.
When this crisis or preoccupation is accompa-
nied by a corresponding lowering of the con-
sciousness threshold (as in a so-called trance
state), the stage is set for a synchronistic event.
To empirically test for synchronicity, Jung
analyzed the horoscopes of 400 married pairs,
in three sets collected over time, to determine
if an “acausal connection” existed between the

SYNCHRONICITY

horoscopes and actual marriages. Although he
found no significant statistical evidence of a
connection, he noted that in each of the three
batches, the most frequent arrangement of
planets was one of three that are important
marriage indicators according to astrology.
With the help of a statistician, Jung calculated
that the probability of such a thing happening
was so small as to be inconceivable (1 in
62,500,000), and therefore synchronistic. In
Jung’s words, “It is nothing but a chance result
from the statistical point of view, yet it is
meaningful on account of the fact that it looks
as if it validated [the case for astrology]” (Jung
1955, 1958).

Unfortunately, the scientist is not permitted
to place any weight on experimental results
that appear to support something they in fact
do not. From the scientific standpoint, there is
no meaning to the coincidence. Furthermore,
the excitement about the particular chart con-
figurations that came out on top has a suspi-
ciously post hoc quality (not uncommon in as-
trology!). Jung was aware of all this, yet he
claimed that statistics are simply unable to ac-
count for such exceptional cases; therefore, he
said, a new principle had to be devised.

One may ask why Jung, who considered
himself an empiricist, was not content with
more objective studies of supposedly synchro-
nistic phenomena, which would address the is-
sue of “meaningfulness” from the standpoint of
the subject’s observable mental state. But given
Jung’s personal and philosophical background,
the nineteenth-century interest in Spiritualism
and the occult, and the state of neuroscience at
the time, it is easy to see how he could find the
idea of synchronicity not only attractive but

also necessary to his psychology.
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Therapeutic Touch

LARRY

herapeutic Touch is a form of vitalism

especially popular among nurses in

the United States during the last quar-
ter of the twentieth century. Weaving together
mystical and pseudoscientific traditions from
the mid-twentieth, nineteenth, and even late
eighteenth centuries, nursing professor Do-
lores Krieger and Theosophist Dora Kunz de-
veloped the technique, commonly known by
its initials, TT. Utilizing “intentionality” for
healing, practitioners claimed to treat illness
and relieve symptoms by passing their hands
over and around the body of a sick person,
rarely if ever touching it. From its initial in-
troduction in the mid-1970s, the practice of
TT grew in acceptance and influence within
U.S. nursing schools (and, to a lesser extent, in
the United Kingdom) until the mid-1990s,
when it was affected by some schismatic off-
shoots and also was vigorously challenged by
skeptics and academics. TT went into drastic
decline immediately after the appearance of a
1998 paper about it in the Journal of the
American Medical Association (JAMA) and is
not much heard of today, just a few years
later.

Though called Therapeutic Touch, the
practice rarely involved any physical contact
apparent to the outside observer. The very
earliest practice of TT did involve actual con-
tact between practitioner and patient as a sort
of laying on of hands. However, within a cou-
ple of years after being introduced in nursing,

the underlying vitalistic beliefs became domi-
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nant, and those beliefs suggested that the
practice did not require physical contact.
Rapidly thereafter, the “touch” became meta-
physical, if not metaphorical.

Practicum

Therapeutic Touch practitioners were trained
to perform the technique in three basic steps:
centering, assessment, and intervention.
(Some teachers subdivided one or more of
these steps; others added some posttreatment
behavior.)

Centering was a meditative act wherein the
practitioner would focus on and form an “in-
tention” to help and heal. This act was en-
tirely inwardly directed and had no apparent
interaction with the person who was to be
treated, though the expectation was that as a
result, the practitioner would be more “open”
to receiving and transmitting the healing en-
ergies that are supposedly all around us. The
meditation was expected to benefit the practi-
tioner directly as well.

Assessment was an attempt to manually de-
termine the locale of a disturbance in a
client’s vital force (variously termed prana, qi,
ki, or human energy field). By moving the
hands through the vital field, changes in “sen-
sory cues” would reveal abnormalities in the
vitalistic nature of the subject. Such abnor-

malities were usually described as a localized
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area of imbalance, congestion, or depletion of
the vital force.

Intervention, or treatment, would necessar-
ily follow successful assessment and adequate
centering. In treatment, the hands were moved
through the vital field again, this time with the
intention of smoothing imperfections, remov-
ing blockages, or reenergizing depleted areas.
Some practitioners would even flick “excess
energy” from their fingertips. At this stage, the
practitioner purportedly became a conduit for
healing energies.

For two decades following the introduction
of TT, practitioners viewed each phase of the
process as critically important. Trainers and
practitioners alike felt that they could sense
“something” while moving their hands around
another’s body. The sensation was variously
described in terms like tingling, pulling, throb-
bing, hot, cold, spongy, and tactile as taffy. Us-
ing such subjective sensations, the practitioner
would try to diagnose medical problems in the
assessment phase. During the intervention that
followed, the practitioner was intentionally
“repatterning” the vital field to bring its en-
ergy into “balance” throughout, which pur-
portedly would stem disease and allow the
body to heal itself. Belief in these sensations
was at the core of TT practice before 1998.
But in that year, a widely publicized paper ap-
peared in JAMA with research that revealed
the incapacity of trained practitioners to sense
even the presence or absence of a person’s vi-
tal field. That research suggested that assess-
ment was illusory and that intervention proba-
bly was as well.

According to Krieger, Kunz, and others, suc-
cessful treatment through Therapeutic Touch
always required a genuine intentionality to
heal, and they thought that a strong enough
intention to help or heal could overcome other
deficiencies in technique (such as failure to ac-
curately assess). Every person was viewed as
possessing an innate ability to form such inten-
tionality, and the ability was believed to be

harnessed with training and translated into an
actual therapeutic outcome. But after the
JAMA article appeared, Krieger and many
others began publicly to downplay the impor-
tance of assessment and intervention, and they
refocused the practice of TT onto centering
and intentionality. They paid a price for doing
so, however, by sacrificing their claims that TT
was a scientifically valid therapy. Since inten-
tion to heal is fundamentally nonfalsifiable
(that is, an untestable concept), the epistemo-
logical focus on it meant that TT became in-

scrutable and irredeemably pseudoscientific.

Claims for Healing

As with so many other alternative therapies,
Therapeutic Touch had a long list of sympto-
matic conditions, illnesses, and disorders for
which it was reputed to be effective. Indeed,
the list was so long and diverse it was fairly
called a panacea. By 1998, it was claimed to
treat pain, nausea, diarrhea, headaches (both
tension and migraine), arthritis, inflammation,
fever, thyroid imbalances, decubitus ulcers,
edematous legs, psychosomatic illnesses,
Alzheimer’s, AIDS, menstruation, premen-
strual syndrome, asthma, autism, stroke, coma,
multiple sclerosis, Raynaud’s, measles, sundry
forms of cancer and infection, and the effects
of trauma. A couple of organs were said to be
“insensitive” to treatment with TT (the pitu-
itary and pancreas—hence, the notable lack of
effectiveness with diabetes), but no one in the
TT practitioner community publicly specu-
lated on the reasons behind these exceptions.
Because the principal mechanism of action
was believed to be the body healing itself, it
was predictable that claims would be made
that Therapeutic Touch would aid, stimulate,
or enhance the body’s natural functioning. Re-
ports of this entailed reducing anxiety, pro-

moting infant-parent bonding, increasing milk



letdown during breast-feeding, seeding skin
grafts, accelerating healing for wounds and
broken bones, comforting end-of-life care, and
aiding “social communication.” Most dramatic
was Krieger’s unsupported claim that TT had
restored vital signs to clinically dead infants by
activating the “pendulum swing” of cellular
proteins.

Clinicians often cite the placebo effect to ac-
count for reports of healing (though not for
the restoration of life) from practices such as
Therapeutic Touch. TT, however, was unique
in that its proponents claimed that the placebo
effect was irrelevant. The only belief system
supposedly at work was that of the practi-
tioner, not the patient. This was consistent
with the dominant role of the healer’s inten-
tionality propounded by Krieger and her col-
leagues.

Although it was often stated that Therapeu-
tic Touch acted only beneficially (thanks to in-
tentionality), a few proponents raised certain
cautions. For example, imparting too much en-
ergy to an infant could cause hyperactivity; in
adults, overtreatment could result in light-
headedness, headaches, or accelerated growth
of tumors. Overall, though, both the effects
and the risks of overtreatment were consid-

ered quite small.

thiology and Epistemology

Therapeutic Touch has its antecedents and, in
fact, owes much to vitalistic traditions world-
wide. For political and cultural reasons,
Krieger introduced the practice to nursing as a
latter-day form of Christianity’s laying on of
hands, and she attempted to impute intention-
ality as the mechanism for the miraculous
cures attributed to that religious practice. She
succeeded in getting a number of nuns and
Catholic nursing orders to endorse and prac-
tice TT, but in time, it became clear that TT
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was not at all in that religious tradition. One
must look elsewhere.

Because of the inseparability of Dora Kunz,
onetime president of the American Theosophi-
cal Society, and the development and promo-
tion of Therapeutic Touch (which is sometimes
referred to as the Krieger-Kunz method), an
obvious place to look for origins is in Theoso-
phist belief and history. Two vitalistic elements
of Theosophy are particularly relevant to TT
praxis. First, under founder Madame Helena
Blavatsky and her immediate successor, Annie
Besant, Theosophy in the late nineteenth cen-
tury attempted to resurrect the animal mag-
netism of Franz Anton Mesmer, after a century
of disrepute. Second, Blavatsky imported
Hindu Spiritualism into Europe (and Besant
did the same for the United States); its tradi-
tions included a life-force concept known as
prana. TT equated Mesmer’s magnetic fluid
with prana (or what Krieger called “pranic
current”), and the assessment and intervention
phases of TT were remarkably similar to Mes-
mer’s practices for the treatment of hysteria.
Centering was unquestionably a meditative
practice patterned on an oriental model, some-
times described as yogic. This fusion of East
and West (yin and yang, as it were) was very
Theosophical.

Another tradition adapted by Krieger and
others was the Chinese vitalism known as gi
(in Japan, ki). In traditional Chinese medicine
(TCM), healers attempt to direct qi through a
force of will. The interruption or, alternatively,
the enhancement of the flow of qi along de-
fined meridians is at the heart of much TCM
practice. (Acupuncture, for example, is predi-
cated upon this.) In spite of her Buddhist pref-
erences and prejudice toward things Indian,
even Krieger found the similarity of TCM to
TT practice too close to ignore, and she often
talked in terms of meridians. However, never
too far from her roots (together with Kunz),
she fit meridians into a Theosophical context,

conceptualizing TT’s meridians as passing in
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and out of energetic centers in the body like
lines of force emanating from the ends of a
magnet; they identified these centers as
chakras, the Vedic word for the foci of the life
force.

During the early years, Krieger actively
tried to disguise the mystical origins of Thera-
peutic Touch in order to get more willing ac-
ceptance of the practice in nursing and else-
where. She and others proposed many
scientific-sounding explanations for TT’s
mechanism of action. The first proffered was
oxygen uptake by hemoglobin (the word
prana, translated as “breath of life,” was
equated with oxygen), then the therapeutic
value of skin-to-skin contact (which was lost
when the noncontact version came along).
Other concepts advanced were “electron
transfer resonance,” stereochemical similari-
ties between hemoglobin and chlorophyll,
electrostatic potentials influenced by healer
brain activity, and unspecifiable concepts from
quantum theory.

Though Krieger would later eschew all sci-
encelike explanations for Therapeutic Touch,
overtly presenting the mysticism that underlies
the practice, scientific-sounding explanations
such as those mentioned earlier seemed a ne-
cessity at the beginning. Krieger found none
better than the beliefs and teachings of nursing
theorist Martha Rogers. Rogers was dean of
the New York University (NYU) School of
Nursing at the time Krieger got her Ph.D.
there and while Krieger was on the teaching
faculty. From that post, Rogers held sway over
the largest and arguably most prestigious and
influential of U.S. nursing schools; she used
her position to further her own philosophy of
nursing—the science of unitary man (later
dubbed a more politically correct science of
unitary human beings and more recently
Rogerian science). In this “grand nursing the-
ory,” she speculated that humans were actu-
ally human energy fields (HEFs), and as such,
a person’s body extended beyond the skin.

HEFs were constantly interacting with the sur-
rounding environmental field (which included
the HEFs of others). Adapting such ideas of-
fered TT many entrées into nursing, but it was
a purely political path. In truth, Rogerianism
had no more factual or empirical basis than
did TT, and it had no more real basis for being
considered a scientific theory, much less an
entire system (or science). That fact deterred
neither Rogers nor her disciples (called Ro-
gerians), including Krieger at the time, from
using the label to promote their beliefs in vari-
ous forms of “energetic” medicine. Right
through the 1980s, Krieger often cited Rogers
as providing a rationale for TT, and she made
a special point of using the term HEF with the
general public. For her part, Rogers oddly was
lukewarm to the notion that TT was an exam-
ple of applied Rogerian science, but Rogerians
in general embraced TT as their own, unre-

servedly so after Rogers’s death in 1994.

History

The Theosophical version of the laying on of
hands was introduced to nursing by Dolores
Krieger at a workshop for credulous nurse re-
searchers hosted by the American Nurses’ As-
sociation (ANA) at their 1973 annual conven-
tion. Before then, perhaps as early as 1965, it
was a little-noted fringe activity engaged in by
Theosophists at their retreat in Pumpkin Hol-
low, just north of New York City. Dora Kung,
who claimed to be a fifth-generation sensitive
(that is, spirit medium or channeler), had been
conducting “experiments” in the laying on of
hands with a Hungarian expatriate by the
name of Oskar Estabany. Estabany was the
popular subject for many paranormal investi-
gators in the 1960s, including Kunz and a new
Ph.D. in nursing, Dolores Krieger. In 1971,
Krieger and Kunz concluded they had found

an objective measure of Estabany’s abilities—



serum hemoglobin counts—and Krieger was
able to get the ANA to listen in 1973. It was the
beginning of a long association between the
ANA and Krieger’s followers. By early 1975,
Krieger had a cover story on the newly re-
named “Therapeutic Touch” in the ANA’s flag-
ship journal, the American Journal of Nursing
(AJN).

Krieger immediately followed her 1973 pa-
per with courses in the technique at NYU,
playing off Martha Rogers’s theory of nursing.
She renamed the practice Therapeutic Touch
because the term laying on of hands was con-
sidered an obstacle to acceptance by “curricu-
lum committees and other institutional bul-
warks of today’s society” (Krieger 1975b). With
the 1975 AJN appearance, TT course offerings
were firmly established, and something of a
cultlike following arose at NYU, where a de-
tractor labeled them “Krieger’s Krazies” (a la-
bel immediately co-opted by Krieger herself
and turned to her advantage).

Another round of favorable articles ap-
peared in AJN during 1979, just as the first of a
series of TT-related dissertations were being
approved at NYU. These articles and disserta-
tions, along with a book by Krieger, revealed
that since at least 1976, a variant of Therapeu-
tic Touch, called noncontact TT, had been ac-
tively pursued by Krieger and her “Krazies.” In
1982, one of these followers, Janet Quinn, got
her Ph.D. with a seminal dissertation purport-
edly establishing with research that there was
no difference between the contact and noncon-
tact forms of TT. After that time, the contact
version of TT faded from view and practice.

Throughout the 1980s, growth in the move-
ment was the order of the day. Krieger and
NYU landed research grants for investigations
into Therapeutic Touch, all reporting its suc-
cessful application to a wide range of illnesses
and conditions. More books were to appear,
first by Krieger and then by her disciples.
Graduate students and new Ph.D.s fanned out

into other nursing schools around the United
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States and Canada, with new TT-related doc-
toral dissertations and master’s theses appear-
ing wherever they went. For example, like a
latter-day Johnny Appleseed, Janet Quinn
went to the nursing faculties at the Medical
University of South Carolina and then to the
University of Colorado Health Sciences Cen-
ter; each school immediately became a center
for TT activism, with grants, papers, disserta-
tions, and theses flowing liberally.

By the early 1990s, it could be fairly said
that Therapeutic Touch was entrenched in
nursing. One of the nursing profession’s largest
periodicals, RN, was publishing favorable arti-
cles about TT practice on a regular basis. En-
ergy-field disturbance was recognized by the
North American Nursing Diagnosis Associa-
tion, with TT as the only treatment available.
The Order of Nurses of Quebec declared TT
was a bona fide nursing skill. One regulatory
board, the Colorado State Board of Nursing,
even declared it to be part of “mainstream”
nursing. Continuing-education credits (CEUs)
for nursing-license renewals were routinely
granted for courses in and about TT. The Na-
tional League for Nursing, the erstwhile cre-
dentialing agency for nursing schools in the
United States, actively promoted TT with
books, audiotapes, and videotapes. And the
American Nurses’ Association continued to
hold workshops in TT, complete with CEUs.
By middecade, numerous hospitals and private
clinics nationwide and in the United Kingdom
offered TT as treatment, and some 43,000
health professionals (mostly nurses) reportedly
had been trained in this area, with at least half
said to be actively practicing.

At its high-water mark, Therapeutic Touch
was being taught in at least 100 nursing
schools at colleges and universities in 75 coun-
tries, sometimes at the graduate level. Master’s
and doctoral degrees were being granted regu-
larly on the basis of theses on TT. Some com-
munity colleges had frequent and extensive of-

ferings for introducing new laypeople and
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professionals alike to the technique; the latter
were able to get continuing-education credits
toward license renewals. It was practiced by
nurses in at least eighty hospitals in North
America, some of which even went so far as to
establish a “Department of Energy.” The poli-
cies and procedures books of some institutions
recognized TT as a nursing intervention,
though often it was practiced without the per-
mission or even knowledge of attending physi-
cians. Krieger and Kunz established a trade
group, Nurse Healers and Professional Associ-
ates Cooperative (NHPA), which at one time
had more than 1,200 members.

Therapeutic Touch was as much a vehicle
for the promotion of Theosophy as anything
else, and Krieger acted as an evangelist, re-
peatedly stating that TT could be learned and
practiced by anyone. This led her to resist the
imposition of standards that might act as im-
pediments to TT’s ability to spread Theoso-
phist philosophy. But not everyone who took
up TT had Theosophist leanings, and Krieger’s
slackness in control inevitably led to copycats,
heresies, and, as Krieger fought back, even
schisms. An early Canadian follower, M. J. Bul-
brook, joined with Krieger expatriate Janet
Mentgen to start Healing Touch, an eclectic
form of TT. Barbara Brennan coupled TT
practice with her beliefs in auras (equated
with human energy fields), spirit guides (chan-
neling), and hara (intentionality) to create
Brennan Healing Science (also known as
Hands of Light). Chiropractic, always on the
prowl to exploit fads for practice building,
even constructed their own version of TT
(Touch for Health).

Krieger at first tolerated all the apostasies,
but she later regretted not dealing firmly with
them as competitors. She had unkind words to
say about Healing Touch in particular, after
the latter beat out TT for exclusive certifica-
tion offerings by the American Holistic Nurs-
ing Association. Krieger eventually attempted

to use her established trade group, the NHPA,

as a vehicle to impose guildlike control over
the practice of TT (even establishing testing
and certification of her own, which she had
previously eschewed). But it was to no avail;
the genie was already out of the bottle.

Research

Starting with the first public disclosure of
Therapeutic Touch to the ANA and right
through to the late 1990s, Krieger and Kunz
claimed there was scientifically valid evidence
for the practice. Indeed, through 1997, there
were seventy-six reports of quantitative re-
search into TT over twenty-five years, little of
it in peer-reviewed journals (none in journals
of the first rank, even within nursing). Of
these, twenty-four were self-identified as un-
supportive (statistically insignificant, small
samples, inconclusive, or results negative to
TT); included in that number were four failed
attempts at replicating earlier experiments. As
for the remaining fifty-two reports, at most
only one may have demonstrated independent
confirmation of any prior study. All of the
quantitative research was clinical studies. In
spite of the panacea-like claims for Therapeu-
tic Touch, clinical research actually fell into
just six broad categories: hematology, meta-
bolic change, analgesia, effects on practition-
ers, and patients’ mental states. Just a handful
of papers reported on any other areas.
Krieger’s first papers on her experiments in
the early 1970s purported to show statistically
that Therapeutic Touch elevated serum hemo-
globin. The effect was deemed important be-
cause hemoglobin provides oxygen uptake for
animal organisms, and prana is “intrinsic to
the oxygen molecule.” (She explained this was
similar to the role of chlorophyll for plants,
which did not surprise her given their “bio-
chemical similarities.”) Critics roundly at-

tacked the report and the experiment: the



samples were too small and not randomized;
the statistical measures were inadequate and
used inappropriately; hemoglobin is a measure
not of blood’s oxygen uptake but capacity; and
the comparison with chlorophyll was “inexpli-
cable.” Moreover, subsequent studies found no
significant relationship between TT and in-
creased hemoglobin values or transcutaneous
oxygen blood gas pressure. Krieger defended
her statistics against her contemporaneous
critics by attacking the Table of Random Num-
bers because it had been developed for use in
the study of fertilizers, not human beings. “As
any nurse knows,” she concluded, “human be-
ings are of a very different order of things”
(Krieger 1975¢). In due course, Krieger even-
tually acknowledged the difficulties with the
study, but she defended herself as doing “the
best I could with the knowledge available”
(Krieger 1993).

In 1979, Patricia Heidt became the first of
Krieger’s Krazies to receive her doctorate from
NYU with a dissertation showing TT’s calming
effect on anxious hospitalized patients. Though
it, too, had its failings according to critics, it es-
tablished academic respectability for the prac-
tice; it is not coincidental that the area of re-
laxation was the most researched in TT. That
respectability was enhanced with the publica-
tion of Janet Quinn’s dissertation in 1982,
which had at least the appearance of replicat-
ing and confirming Heidt’s results on a similar
population.

Quinn’s dissertation was arguably the most
important publication for Therapeutic Touch
in its history. Using a similar condition and
population as did Heidt, Quinn replaced the
laying-on-of-hands technique with the non-
contact form of TT. The statistical analysis
yielded results strikingly similar to Heidt’s. In
one stroke, apparently both TT’s efficacy was
established and the hands-off form of therapy
was validated. There was also a third accom-
plishment: a placebo protocol had been intro-
duced for noncontact TT.

THERAPEUTIC TOUCH

Research design was a problem for all clini-
cal researchers of Therapeutic Touch. Ade-
quate control for the placebo effect vexed
every one of them. Heidt had “casual touch”
as a placebo, using pulse taking for her con-
trol. The hands-off TT investigated by Quinn
required something more imaginative. Her al-
ternative was simplicity itself: mimic TT with
the same hand motions but prevent the
placebo practitioners from forming the requi-
site intentionality by having them count back-
ward by sevens from 100. It immediately be-
came the standard placebo used in TT
research. Within a few years, however, a series
of failed replications had Quinn questioning
whether that approach actually worked. Still a
few more years after that, and another TT-
Rogerian Ph.D., Thérese Meehan, was dismiss-
ing it altogether. Even so, nothing was ever
proposed to replace it, and TT research proto-
cols continued to use it.

Beginning in the 1980s, grants flowed into
TT research from public and private sources—
the National Institutes of Health, the Public
Health Service, the paranormalist Institute of
Noetic Sciences, the eclectic Kellogg Founda-
tion, and the Department of Defense. The lat-
ter awarded a notorious $335,000 grant for a
burn-pain study that was tinged with scientific
misconduct and ultimately yielded inconclu-
sive results.

The results of Therapeutic Touch research
were often disappointing and always contro-
versial. From the beginning, critics were con-
stantly sniping at the small sample sizes, the
marginal statistical significances, the frequent
appearance of “pilot” studies, and the use of
phenomenological “qualitative” research (es-
sentially anecdotes). In addition, all of the
research investigated clinical effectiveness;
fundamental research into the underlying con-
cepts was never done. Without clear-cut evi-
dence to back up their claims, TT supporters
began cherry-picking from available studies.

One such episode involved a shadowy figure
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from California who, in 1989, claimed to have
discovered a promising effect of TT on the
healing of wounds, attributing the effect to
“subtle energies.” This claim was widely circu-
lated as the long-sought “proof” for both effi-
cacy and underlying mechanism; Krieger even
joined the organization that published the pa-
per, the International Society for the Study of
Subtle Energies and Energy Medicine
(ISSSEEM). It turns out the study was just the
first in a series of related investigations, and it
ended in 1994 with the author declaring it
“inconclusive.” The first paper nonetheless
continued to be enthusiastically cited by TT
proponents.

Eventually, even some prominent advocates
began to question what they were doing. In
1995, Meehan, who had widely published
about TT, dismissed the entire corpus of TT
research to that date: there was no convincing
evidence beyond placebo for relaxation or
anxiety relief, the effects on pain were unclear
and needing replication, and the remaining
claims were mere “speculation.” She followed
her critique with a prophetic prescription:
“The [academic] charge of pseudoscience
strikes at the heart of nurses’ intellectual and
scientific integrity and, sadly, is not un-
founded. . .. The quest for truth about TT re-
quires that proponents . .. engage in exacting
scholarship and force themselves to search for
evidence to refute their beliefs and experi-
ences. This requires courage and self-disci-

pline. But it must be done” (Meehan 1995).

tschatology

Therapeutic Touch’s web of influence began to
unravel in Colorado, where Janet Quinn had
been making substantial headway in having it
accepted by the nursing establishment. In re-
action to the Colorado Board of Nursing’s en-

dorsement of TT as mainstream nursing, a

state senate committee held up reappoint-
ments of board members for a month until it
secured a promise that the board would be
more discreet in the future. Within a year, the
board had repealed the continuing-education
requirements that had been sustaining TT’s
and Healing Touch’s professional visibility (the
latter being headquartered in Colorado).

This setback was quickly followed by a chal-
lenge to the teaching of Therapeutic Touch at
the School of Nursing at the University of Col-
orado. It survived, but a blue-ribbon investiga-
tive committee delivered a devastating critique
that stripped the academic veneer from the
practice: “There is not a sufficient body of
data, both in quality and quantity, to establish
TT as a unique and efficacious healing modal-
ity” (Claman et al. 1994).

There was a lingering hope that these set-
backs could be reversed nationally when the
dean of Colorado’s School of Nursing (a vigor-
ous TT supporter) became president of the
National League of Nursing; it was hoped she
could insinuate TT into nursing-school curric-
ula through the league’s accreditation func-
tion. But she had to resign during a crisis in
which federal authorities were moving to strip
the league of that valued function.

The coup de grace for Therapeutic Touch
came on April 1, 1998. On that date, the Jour-
nal of the American Medical Association pub-
lished a report on the experiments of an
eleven-year-old Colorado girl, Emily Rosa, on
TT. In a simple experiment first performed as a
fourth-grade science-fair project, Rosa placed
twenty-one TT practitioners behind a card-
board screen, with their hands extended
through it; each subject was asked ten times to
identify which of their hands the experimenter
was hovering over with her own. Statistically,
the subjects’ answers were no better than
guessing. TT practitioners were thus unable to
show they could reliably detect the presence of
a human being in a controlled setting. An ex-
haustive literature analysis was part of the pub-



lished paper and revealed the thinness of the
prior experimentation on TT, just as Meehan
had feared. The massive publicity attending the
publication in such a prestigious journal was
devastating. Hundreds of print articles, TV ap-
pearances, and radio interviews exposed both
TT and nursing to exceptionally unfavorable
coverage regarding their lack of scientific rigor.

The JAMA paper was followed in July by
another lengthy review of Therapeutic Touch
research and practice by Meehan in the British
Journal of Advanced Nursing. While toning
down her 1995 rhetoric, she effectively con-
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firmed the literature findings in the JAMA pa-
per and concluded, as she had before, that TT
was “intrinsically interrelated” with placebo.
Coming when it did, Meehan’s critique helped
mute the outraged reaction of TT advocates to
the JAMA affair.

TT never fully recovered from the series of
blows coming from Colorado. After the JAMA
appearance, a small number of pending clini-
cal studies of TT were rushed into print, but no
experimental refutation of the Rosa study was
ever offered. (The Colorado-based ISSSEEM
squelched an attempt to do so from within its
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ranks.) The failings of prior research were gen-
erally acknowledged through silence. Continu-
ing-education offerings in TT dropped precipi-
tously, as did courses in nursing schools. Nurses
throughout the country challenged the use of
TT in their institutions, and it was quietly
dropped from policy and procedure books. De-
partments of Energy disappeared from hospi-
tals that had them.

But while TT was apparently dying, vitalism
in nursing was not. Reiki, a philosophically
identical practice originating in Japan, tries to
fill the vacuum left by TT. Ironically, the only
thing that distinguishes Reiki from Therapeu-
tic Touch is that it involves actual touch.
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Tunguska

ALA

arly in the morning of June 30, 1908,
Ein a remote region of Siberia about

1,000 kilometers (600 miles) north of
Irkutsk, an immense explosion occurred, cen-
tered about 8 kilometers (5 miles) over the
forest below. Trees were flattened across an
area approximately 50 kilometers in diameter,
about the same size as the greater urban area
of New York City. Trees near the epicenter of
the event were ignited, and a forest fire cov-
ered the inner third or so of the area of devas-
tation. Sonic booms were heard as far away as
1,000 kilometers; magnetic disturbances were
recorded in the area; the barometric effect
from the explosion was felt worldwide; and a
seismic disturbance equal to a magnitude
4.5-5.0 earthquake was recorded. So sparsely
populated was this region that apparently no
one was killed. There were enough witnesses
within a few hundred kilometers of the event
to establish that the cause of the explosion
came from the sky—apparently a giant mete-
oroid slamming into the atmosphere from the
southeast.

At the time, there was little controversy
over the nature of the event. The fact that
“stones fall from the skies” was established a
century earlier, and by 1908, it was well ac-
cepted. It was logical to assume that this was
just an enormously larger-than-average mete-
oritic event. Unfortunately, these were trou-
bled times in Europe generally and in Russia
in particular, with World War I on the horizon
and the Russian Revolution soon to follow. So,
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it was not until 1927 that the first scientific
expedition, led by L. A. Kulik, visited the re-
gion. Kulik expected to map out the ground
damage and collect meteorite specimens. In
this and successive expeditions, he and his
successor, E. L. Krinov, did the former in great
detail. They discovered a large area where
most trees had been blown down radially out-
ward from an epicenter, with evidence for a
forest fire covering a central area about equal
to that inside the Washington, D.C., Beltway.
But they failed to find any traces of meteoritic
material. And thus began the mystery.

Briefly, the controversy can be summed up
by the legal term habeas corpus ([you] have
the body). All of the observed phenomena
corresponded to expectations for a giant me-
teor, except that no “body” could be found.
After years of searching for meteoritic debris,
Krinov and other Russian researchers came to
the conclusion that the Tunguska Cosmic
Body (TCB) must have been a small comet
rather than an asteroid. They reasoned that a
comet might be composed mostly of ice and
therefore would not leave physical traces in
the form of meteorites. It was generally ex-
pected that if the offending body were made
of stone, it would have left at least some frag-
ments behind, and none were found. Follow-
ing World War II, the “mystique” of Tunguska
heightened. The atomic bomb demonstrated
that explosions with the energy of the event at
Tunguska (now reckoned to be between 10

and 20 megatons equivalent of TNT) could be
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of artificial origin, and the flurry of flying
saucer reports beginning in 1947 led to specu-
lation that Tunguska could have been the site
of an explosion of a nuclear-powered alien
spacecraft.

On February 12, 1947, another giant meteor
struck, again in Siberia. This one, known as
Sikhote-Alin after the nearby mountain range,
was much smaller than the Tunguska event.
Sikhote-Alin was first investigated only a few
days after the event, over 300 eyewitnesses
were interviewed, and a picture of the event
was drawn by a landscape artist who happened
to be doing a painting of the scene at the time.
The documented characteristics of this event
were very similar, although on a smaller scale,
to Tunguska, with one exception—habeas cor-
pus: this time, they had the “body.” Sikhote-
Alin was an iron meteorite fall, and it left nu-

merous iron meteorites scattered over an area
about 2 kilometers long and a few hundred
meters wide. There can be no doubt of the na-
ture of this event. One might expect the simi-
larity between this and the prior event would
have resolved the controversy over Tunguska,
but instead, it only served to heighten the mys-
tery because of the lack of a “body” at Tun-
guska.

In more recent times, a couple of oddities of
modern physics have been added to the brew:
suggestions that Tunguska was the impact of a
“mini-black hole” or the impact of an anti-
matter “meteor.” To be sure, none of these
more far-out suggestions have been seriously
embraced by the scientific community. The se-
rious scientific controversy, such as it is, in-
volves only the question of whether the cosmic
body that entered the atmosphere in 1908 was

Felled trees as seen by Kulik, 1928. (N. A. Strukov/Tunguska Page of Bologna University: http://www.th.bo.
infn.it/tunguska/)



Painting of the Sikhote-Alin fireball by observer,
artist P. I. Medvedev. (NASA JSC photo S79-29470)

a stony body (an asteroid) or an icy one (a
comet). The debate over the nature of the
Tunguska Cosmic Body has been carried out at
great length, both in time and words. Most of
the early literature is in Russian. Krinov pub-
lished a lengthy article in English in 1963 and
a full book in 1966 describing the Tunguska
and Sikhote-Alin events. Both are out of print
but may be found in university libraries. Roy
Gallant (1995) wrote a descriptive book for
young readers, which, unfortunately, is also
out of print. A more recent summary of the
current status of Tunguska research was pub-
lished by N. V. Vasilyev (1998 and Web site).
This article was the introductory piece to the
proceedings of a scientific meeting devoted to
the study of the Tunguska event, held in
Bologna, Italy, in 1996. These references pro-
vide a thorough description of the physical ev-
idence surrounding the Tunguska event, in-
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cluding the estimates of the path of the incom-
ing body, the visual and sonic phenomena,
tree-fall and burn patterns, and the results of
careful examination and sample collection
from the sites.

A few additional facts have emerged from
recent expeditions, perhaps most significantly
the identification of traces of meteoritic mate-
rial, including small dust grains embedded in
tree sap dating from the time of the event and
anomalous concentrations of the element irid-
ium in the peat bog that lies directly under the
explosion site, in a layer corresponding to the
time of the event. Excess iridium is associated
with cosmic impacts, most notably the one 65
million years ago that led to the extinction of
the dinosaurs. This evidence quite conclu-
sively argues that Tunguska was not an alien
spaceship crash or the impact of a black hole
or antimatter but instead a more ordinary ar-
rival of a small asteroid or comet. Unfortu-
nately, a comet, although containing some icy
material, would also have plenty of cosmic
dust, so the distinction between comet and as-
teroid is not resolved by this discovery.

In 1993, two scientific papers were pub-
lished that would seem to lay to rest the
comet-or-asteroid controversy. Christopher
Chyba and colleagues (1993) and Jack Hills
and M. Patrick Goda (1993) reported similar
results based on computer calculations of the
detailed physics on the atmospheric entry of
high-speed projectiles. One can easily imagine
the original purpose of such sophisticated
computer codes and how they came to be
openly available about that time. Both groups
of researchers concluded that a cosmic body,
entering Earth’s atmosphere with about the
expected speed and bringing with it the
amount of energy (10 to 20 megatons) known
to have been associated with the Tunguska
event, would have to have the strength of a
fairly hard stone. An object with the strength
of ice would blow up far too high in the atmo-
sphere, and an object of iron, like the Sikhote-
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Alin meteoroid, would punch on through to
the ground, leaving a crater. Only hard stone
fits the observed explosion height. Further-
more, both groups found that the breakup of
the incoming body, which would occur when
the pressure of the atmosphere on the front
face of the object exceeded its strength, would
have been catastrophic and instantaneous; the
meteoroid would have “exploded” into small
particles only a few centimeters or smaller in
size. Such tiny pieces—mostly dust or the size
of sand and none larger than gravel-would be
easily lost in the swampy bog beneath the ex-
plosion site in the nearly twenty years from the
time of the event until the first expedition ar-
rived to search for traces of the impacting ob-
ject. As is often the case in scientific debates,
these results have not fully settled the argu-
ment. With some exceptions, most Russian in-
vestigators still cling to a preference for a
comet-like TCB, whereas those in the West
mostly favor an asteroid-like TCB.

Further progress on this issue may have to
wait until we have better knowledge of the
physical properties of comets. But the scien-
tific debate over whether the TCB was a comet
or an asteroid is a mere quibble for specialists
rather than a serious call for alternative, more
bizarre explanations. Since the mid-1980s, we
have become more acutely aware that we are
living in a cosmic shooting gallery. There are
about a million asteroids the size of the TCB in
orbits crossing Earth’s orbit around the Sun
that are potentially capable of striking Earth. A
collision of that size is expected every several
hundred years; thus, the Tunguska event,
about 100 years ago, is not at all unusual. That
it occurred over land for at least a few people
to see is a bit more unusual. For such an event
to hit a heavily populated area would be even
more rare, so it is not inconsistent with the his-
torical record that no such massive catastrophe
has ever been recorded. It is certain, though,
that an explosion of 20 megatons of energy

over a populated area could cause millions of

deaths. Still larger impacts occur but less fre-
quently. A giant impact of an asteroid or comet
perhaps 15 kilometers (10 miles) in diameter
is now thought to have ended the reign of the
dinosaurs 65 million years ago. The crater scar
has been found, about 200 kilometers in diam-
eter and lying beneath later limestone sedi-
ments, on the tip of the Yucatan Peninsula.
Based on the number of such large asteroids
known (we can see and track things this large
with telescopes from Earth), such a huge colli-
sion should occur only about once in 100 mil-
lion years, which again is consistent with the
last big one 65 million years ago. There is not
much worry about such an event lying in our
immediate future—we believe we have discov-
ered and cataloged all the really big near-
Earth asteroids (NEAs). There is concern,
though, over NEAs just smaller than that, in
the size range of one to a few kilometers in di-
ameter. Some of these are not yet cataloged,
and global consequences could occur if one
were to hit Earth. It is estimated that impacts
of this size occur about once in a million years
and could cause climatic effects similar to a
nuclear winter, including a global failure of
agriculture for a year or two that would lead to
massive famine worldwide. But such an event
is a most extreme class of natural disaster, not
only in terms of the numbers of fatalities it
could cause but also in terms of the low fre-
quency of occurrence. For this reason, cosmic
impacts are all but ignored by the public as
compared to earthquakes, volcanic eruptions,
floods, and other natural disasters, despite the
fact that the death rate (the number of deaths
per event divided by the average time between
occurrences) is comparable.

Finally, at the bottom end of the scale, me-
teoroids delivering kilotons of explosive en-
ergy arrive all the time; events with the energy
of the Hiroshima atomic bomb occur about
once a year. Why do we see no fatalities from
these events? We can thank our atmosphere

for that. Even hard stony meteoroids of this



size explode high up in the atmosphere, so
usually not even a muted shock wave reaches
the ground. The smallest stony body that can
cause any ground damage at all is only slightly
smaller than the TCB. Below about 5 mega-
tons of energy, the explosion occurs so high in
the atmosphere that no damage occurs at the
surface of Earth.
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Tutankhamun's Curse

REBECCH

n 1922, Howard Carter and his patron,

George Herbert, fifth earl of Carnarvon,

made one of the richest archaeological
finds of the twentieth century—the treasure-
filled tomb of the pharaoh Tutankhamun in
Egypt’s Valley of the Kings. But did their dis-
covery bring the curse of the dead king down
upon their heads?

According to legend, an inscription over
the tomb’s outer door and a clay tablet found
inside the antechamber were chillingly ex-
plicit: Death shall come on swift wings to who-
ever toucheth the tomb of Pharaoh. Psychic
warnings were received from society fortune-
tellers; dire omens were arrogantly ignored.
And then, even as the tomb was opened, the
curse claimed its first victim—Carter’s canary
was devoured by a cobra, the very creature
worn as a protective deity on the pharaoh’s
brow. This warning, too, was ignored.

Scant weeks later, the curse claimed a sec-
ond victim when Lord Carnarvon died
abruptly in Cairo. At the very moment of his
death, his beloved dog howled and fell dead
in England, and the electricity failed across
Cairo. Nor was this the end—the sad fate of
Carnarvon (plus the dog and the canary) initi-
ated a tragic series of deaths among those im-
plicated in the tomb’s discovery, from heavily
involved archaeologists to peripherally in-
volved relatives and visitors.

What was the cause of these misfortunes?
To the media and a sensation-seeking public,

it was clear the archaeologists had awakened
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supernatural forces that should have been left
sleeping. But in the decades since, numerous
writers seeking rational explanations have
wondered whether more mundane forces may
have been awakened—bacteria or fungus,
radon or radioactivity, or even poisons left as
booby traps by ancient priests. Some of these
scenarios might sensibly explain a proportion
of the observed deaths, but others are as
problematic as the curse itself. All presuppose
there is, in fact, a phenomenon to be ex-
plained. A careful examination of the legend
and the evidence suggests this is not so.

Most of the canonical details display the
symptoms of urban legend, existing in a suspi-
cious number of variants or showing signs of
having been “improved” in the telling. For ex-
ample, by trawling through curse-related Web
sites and books, we find that Carter’s famous
canary died at various locales and at different
times—in the tomb, inside Carter’s study, out-
side Carter’s dighouse, on the day the staircase
was uncovered, on the day the tomb was
opened, on the day Carnarvon died, and so
forth. We also learn that the electricity fail-
ure—not an uncommon occurrence in Cairo
anyway—was brief, was possibly limited to the
hotel or (sometimes) hospital in which Carnar-
von died, and evidently took place some min-
utes after the earl’s death. Stories about
Carnarvon’s dog generally neglect to take ac-
count of the time difference between Cairo
and England; some add instead of subtract two

hours, which only compounds the error.



The most compelling evidence—the series of
mysterious deaths—evaporates on examination.
Except for Carnarvon, who was chronically ill
to begin with, few of the generally cited vic-
tims had any direct business with Tutankha-
mun; the media had a tendency to drag in any
deaths with even the remotest connection to
the tomb, no matter how absurd or tenuous. At
the same time, most of the researchers inti-
mately connected with the tomb clearance
lived decades past their involvement, some
reaching ripe old ages. Of the two who first en-
tered the tomb with Lord Carnarvon, for ex-
ample, Carter himself lived until 1939 and
Lady Evelyn Herbert until 1980. Douglas
Derry, who literally dismembered Tutankha-
mun’s mummy during autopsy—surely a curse-
worthy act if ever there was one—died in 1969
at the age of eighty-seven. A very few digni-
taries or nonarchaeologist visitors died of vari-
ous causes soon before or soon after a junket
to the tomb; but the deaths of only a tiny
handtful of visitors out of the many thousands
who drove Carter to distraction with their in-
terruptions could imply that visiting the tomb
was actually good for one’s health.

Then there is the matter of the curse itself.
Contrary to legend, no curse was inscribed
over the door of the tomb; the much-quoted
tablet did not exist and was most likely a jour-
nalistic invention. The “mummy’s curse” mo-
tif, long a part of Western popular culture, ap-
pears to have been played up happily by the
media to keep public interest on the boil when
the slow pace of Carter’s work did not provide
enough dramatic copy to sell newspapers.
There may also have been an element of mal-
ice—Carter’s lack of “people skills,” in particu-
lar, created resentment among the press and
among certain archaeologists excluded from
the find (primarily Arthur Weigall, who was
slighted by Carter both as an Egyptologist and
as a journalist). It has even been suggested that

TUTANKHAMUN’S CURSE

Carter and his British security guard concocted
the story to discourage tomb robbers, but
Carter’s obvious disgust with the curse and its
believers makes this hypothesis less than likely.

Finally, there is the very un-Egyptian nature
of the curse to consider. Very few funerary
maledictions have ever been found in Egypt,
and those that have bear no resemblance to
the popular modern idea of a mummy’s curse.
Strictly speaking, the canary story also fails in
terms of Egyptian cultural logic: of the two
tutelary goddesses on Tutankhamun’s brow,
vulture and cobra, it was the vulture who
should have acted as the pharaoh’s protector
in that region of Egypt. Nor, in the light of
what is known about ancient Egyptian atti-
tudes, would Tutankhamun have any reason to
curse Carter. On the contrary, the young
pharaoh was fortunate in his discoverer. Carter
preserved Tutankhamun’s treasures in a care-
ful, competent, and painstaking ten-year clear-
ance, whereas many of his contemporaries
might well have ripped through the tomb in
weeks. Furthermore, to the ancient Egyptians,
crucial conditions for immortality were that
the name of the deceased be remembered by
the living and that the soul be able to recog-
nize its own image—and Carter did Tutankha-
mun a great favor in both respects.

In Carter’s own words (1963, xxv), “The
sentiment of the Egyptologist . . . is not one of
fear, but of respect and awe. It is entirely op-
posed to the foolish superstitions which are far
too prevalent among emotional people in
search of “psychic’ excitement.”
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FO, the popular abbreviation for

l I unidentified flying object, refers to

any object that, from a given ob-

server’s perspective, is presumed to have

floated or flown through Earth’s atmosphere

or outer space and is of uncertain nature and
origin.

This definition implies several important
points. First, what appears to be “unidenti-
fied” to an observer depends on what the ob-
server already knows. A UFO for one observer
may be an [FO—an identified flying object—
for other observers, and the vast majority of
UFOs that have been scrutinized by qualified
investigators turn out to have rather mundane
explanations. Often, observers simply lack one
or more key pieces of information that other-
wise would permit identification of the UFO.

Second, the UFO label applies equally well
to sightings of objects on the ground, as long
as the observer presumes that the object in
question is or was capable of flight. In other
words, it would be appropriate to refer to
what appears to be a crashed flying saucer as
a UFO even though it is not flying at the time.

Finally, the UFO label produces a residual
category: it explains or gives meaning to an
object only in the trivial sense of declaring
that the object is not a member of any other
category of objects previously known to the
observer. Without further information, merely
sighting a UFO cannot provide any validation
of the extraterrestrial hypothesis (ETH) that
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UFOs provide evidence that intelligent alien
beings have visited Earth.

Gallup public opinion polls in 1996 and
2001 found that between one-third and one-
half of U.S. adults—as many as 100 million
people in this country alone—believe UFOs or
extraterrestrials (ETs) have visited Earth in
some form. Perhaps it should not be very sur-
prising that so many of us are willing to jump
to the conclusion that alien intelligence lurks
behind mysterious lights in the sky. After all,
it is usually impossible to disprove outright
such a belief, and few people have the time,
expertise, and resources that would be re-
quired to solve any but the most implausible
UFO mysteries. Additionally, the public gen-
erally is unaware of the great number of UFO
cases that have been investigated scientifically
by experts and subsequently shown to have
prosaic explanations. Nevertheless, this does
not explain why so many individuals are will-
ing to make unwarranted inferences that in-
voke unknown forces and alien beings.

The published literature on UFOs and re-
lated subjects is enormous, and this relatively
short examination must therefore be highly
selective. Detailed accounts and case studies
of UFO sightings are readily available else-
where (see References), and so, instead of
making a futile attempt to review them in any
systematic way, this space is devoted to issues
of particular relevance to a skeptical perspec-
tive on UFO claims.



Historical Overview

Undoubtedly, humankind has been noticing
strange flying objects ever since we developed
beliefs about what belongs “up there” and
what does not. Recorded history is replete with
stories of anomalous objects sighted in the
heavens. By today’s scientific standards, how-
ever, these tales do not hold up as accurate ac-
counts of real phenomena. It is impossible to
know the nature of the underlying phenomena
when many descriptions so obviously have
been colored by propaganda, popular fiction,
religious fervor, and folklore.

Despite the absence of any recorded UFO
sightings from antiquity, some ETH propo-
nents treat certain ancient human artifacts as
evidence. For example, they claim it is impos-
sible that the pyramids of Egypt and the Amer-
icas could have been built by humans thou-
sands of years ago with only primitive
knowledge of engineering principles. ET pro-
ponents neglect to point out that research
teams of archaeologists and engineers have de-
vised construction techniques that were avail-
able to the ancients and can account for the
pyramids and other artifacts. The same may be
said of the “mystery” of how the large stone
statues at Easter Island were raised from their
original prone positions. Mystery-mongers also
point to the large animal shapes and “run-
ways” scratched into the Nazca Plains in Peru,
asserting that such structures could only be
used and appreciated by a culture with an ad-
vanced technology supporting flight. Although
we cannot be certain of the reasons for the
Nazca drawings, we do know that even the
largest figures could still be appreciated from
the ground and that they and others like them
can be reproduced with very simple tech-
niques for scaling up small drawings.

More recently, newspaper accounts from the
latter nineteenth and early twentieth centuries
described sporadic waves of sightings of

strange objects in the sky. However, observers
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rarely presumed that the objects came from
anywhere other than Earth. With the benefit
of twenty-twenty hindsight, it appears that
most of these sightings occurred under condi-
tions that were ripe for mass delusion. An era
of rapid technological development was under
way, and the public was primed for wondrous
breakthroughs. Heavier-than-air flight was the
next frontier. Periodically, the mass media led
the public to expect to see something in the
skies, often by exaggerating prior sightings or
by fabricating them completely. Moreover,
nighttime viewing was the norm, and ambigui-
ties produced by poor observational conditions
likely added even more fuel to the collective
imagination.

UFO sightings since the late 1940s have a
distinct character when contrasted with these
earlier reports. The modern UFO era can be
said to have begun on June 24, 1947. On that
date, pilot Kevin Arnold of Boise, Idaho, was
flying a small plane near Mount Rainier, Wash-
ington, when he noticed a flash of light and
nine disks appearing to be flying in a linear
formation. He later spoke to a reporter from a
local newspaper in Oregon, describing the ob-
jects as flying “like a saucer would if skipped
over water.” The Associated Press picked up
the story, reporting the “saucer-like objects” as
traveling at “incredible speed.” The “flying
saucer” label stuck, and public interest has re-
mained high ever since, fed by a continuous
flow of stories in books, magazines, newspa-
pers, television, and movies and on the Inter-
net.

The most notorious UFO case in history be-
gan to unfold soon after Arnold’s sighting. Of-
ficers at Roswell Army Air Field issued a very
unusual press announcement to local radio
stations and newspapers, which was quickly
picked up by the national media. The press re-
lease stated that a flying disk had landed on a
ranch near Roswell, New Mexico, during the
first week of July 1947. It indicated that the
disk was picked up by the Intelligence Office
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of the 509th Bomb Group of the Eighth Air
Force, Roswell Army Air Field, and subse-
quently loaned to higher headquarters. The
events created only a short-lived public stir at
the time, but they achieved wide notoriety
when resurrected by Charles Berlitz and
William Moore’s 1980 book The Roswell Inci-
dent.

Many books, articles, and television docu-
mentaries have been written about the sup-
posed Roswell UFO crash, most capitalizing on
some combination of four interwoven claims.
The first claim is that UFOs were sighted in
the vicinity of Roswell in July 1947. The sec-
ond is that prior to a restricted cleanup opera-
tion, several people witnessed a “debris field”
about 75 miles from Roswell on a ranch man-
aged by Mac Brazel. Some witnesses claim to
have handled and even absconded with cer-
tain tiny pieces of physical evidence from that
field, including a type of metallic foil, light
structural members, and monofilament strands
resembling fishing line. The third claim relates
to first- and secondhand reports stating that
the bodies of several alien beings were recov-
ered from a crash site several miles from the
debris field. Army officials ostensibly shipped
the bodies to a secret location for examination.
The fourth and final claim is that the U.S. gov-
ernment has persisted in covering up these
events for many years, repeatedly claiming
that the debris came from a downed weather
balloon.

It is unlikely that the public ever will know
the whole truth about the Roswell incident.
For most people, however, belief in the Roswell
crashed-saucer-and-dead-aliens claims de-
pends less on what really happened than on
the particular kinds of arguments and evi-
dence to which one is exposed, as well as one’s
willingness to evaluate them critically. Con-
sider the conclusions of Roswell in Perspective
(Pflock 1994), probably the most thorough in-
vestigation of the Roswell incident to date. The

author of that work noted that “we have only a
highly speculative, highly tenuous link be-
tween anything seen in the sky and what was
found by Mac Brazel and, possibly, elsewhere
by the military (Pflock 1994, 61). Further, he
stated, “It is beyond reasonable doubt that at
least the great majority of what was recovered
from the debris field was the remains of a
Project Mogul flight” (Pflock 1994, 113). Al-
though it was top secret at the time, we now
know that Project Mogul involved launching
arrays of specially constructed balloons that
carried aloft electronic equipment for detect-
ing enemy weapons. In addition, he wrote,
“there is no proof . .. that there were bodies
and that they were either alien entities or hu-
mans or other earthly creatures who had un-
dergone something horrible. Proof must await
more evidence” (Pflock 1994, 95). Although
the only evidence for alien bodies comes from
disputable testimonies, the book’s author did
admit to being “personally convinced” that
bodies and wreckage of some kind were re-
moved. The author concluded, “It also seems
very likely that [military authorities] instituted
a cover story in what turned out to be a highly
successful attempt to keep Mogul under
wraps” (Pflock 1994, 113). In sum, evidence
for the story of a crashed saucer and dead
aliens at Roswell is far poorer than one might
expect based upon its contemporary portrayal
in the mass media.

Media coverage of Roswell and other cases
in the late 1940s paved the way for an upsurge
in UFO claims with extraterrestrial overtones.
By the early 1950s, many UFO reports had
connotations of alien involvement. This trend
surely was encouraged by several popular
books published in 1950 that claimed alien
life-forms were piloting flying saucers to Earth.
By 1951, numerous newspapers and national
magazines were publishing articles connecting
UFOs with alien visitors. The phenomenon has
continued unabated ever since.



Air force officers identify metallic fragments found by a farmer near Roswell, New Mexico, as pieces of a

weather balloon. This is the basis of the Roswell incident, the supposed crash of an alien spacecraft.

(Bettmann/CORBIS)
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finds of UFO Claims

Writers and researchers have offered a variety
of UFO typologies. The best known is the sim-
ple set of “close encounter” categories devised
by astronomer J. Allen Hynek (see also Vallee
1990). A close encounter of the first kind (CE-
1) is a basic UFO sighting with no physical evi-
dence left behind. Most UFO sightings fall into
this category. Close encounters of the second
kind (CE-II) involve physical evidence or
some form of interaction with the UFO. The
debris field in the Roswell case is believed by
many to be evidence of such an encounter. Fi-
nally, a close encounter of the third kind (CE-
I1I) entails sighting or interacting with occu-
pants of the UFO. This category could include
seeing aliens through portholes in their
mother ship, witnessing their bodies at a
saucer crash site, or being subjected to a phys-
ical examination by them following abduction
into their craft by a paralyzing beam of light.
Within each of these categories, there is a
vast array of claims of highly variable detail
and quality. Most CE-I sightings involve a
moving, featureless bright object against a
dark sky. Countless such cases have been cap-
tured in photographs, films, and videos. The
problem with all of them, however, is that they
carry insufficient information to determine the
objects’ true size, distance, and velocity. A dra-
matic example of this size-distance error is a
video shot from a National Aeronautics and
Space Administration (NASA) space shuttle in
1991, which has been broadcast nationally
many times on a number of different television
programs. The tape clearly shows a small
bright object moving slowly through the field
of view. It then suddenly changes direction
and zips out of the picture. UFO proponents
have declared the object to be an alien craft of
considerable size, moving at high speed, and
piloted by intelligent beings. NASA officials
have a much simpler explanation: the object is

an ice crystal drifting near the video camera,

its video image “blooming” brightly in the di-
rect sunlight. The change of direction was
caused by the brief firing of a small rocket
thruster whose flash is readily visible in the
corner of the video image.

Many CE-I claims are far more elaborate
and detailed than mere blobs of light. Philip J.
Klass devoted a chapter of his book UFOs: The
Public Deceived to a particular type of object
described by observers with a dizzying array of
adjectives, ranging from “like a giant jellyfish”
to a seamless, silvery object with several tiers
of windows and flashing, multicolored lights.
Credible witnesses have been plentiful, includ-
ing pilots and other highly educated observers.
Here is an excellent example of how a key
piece of information, such as a view from an-
other vantage point, could have transformed
UFOs into IFOs: Klass’s chapter was about ad-
vertising airplanes and helicopters seen at
night from oblique angles that prevent ob-
servers from reading the messages suspended
in lights below them. Hundreds of these air-
craft are in use in the United States, and they
account for a remarkable number of UFO
reports.

Most proponents of the ETH recognize that
the great majority of UFO reports are attribut-
able to mundane objects such as unusual cloud
formations, the planet Venus, weather bal-
loons, conventional aircraft, orbiting satellites,
and meteors and space junk burning up on
reentry. Venus in particular has produced a
number of fascinating UFO stories. Especially
on a Moon-less night, our sister planet can
glow with a surprising luminosity. Seen
through the trees from a moving automobile,
for example, it may appear as a beacon from a
spaceship tracking one’s vehicle on a parallel
course.

CE-II claims would go a long way toward
establishing the extraterrestrial origins of
UFOs—if the physical evidence were truly
compelling. Jacques Vallee is a central figure

among UFO investigators, known for his de-



tailed and meticulous investigations. In his
book Confrontations, he described a number of
his investigations in various parts of the world,
many of which involved the analysis of some
kind of physical evidence left in the wake of a
UFO sighting. On the surface, Vallee appeared
to approach his subject skeptically and meticu-
lously, time and again recognizing that his evi-
dence failed to offer proof of extraterrestrial
origins either for UFOs or for the ostensive ar-
tifacts some claim they have left behind. How-
ever, his lack of proof did not stop Vallee from
making wild speculations that apparently he
had come to believe. He suggested that “we
are dealing with a yet unrecognized level of
consciousness independent of man but closely
linked to earth” (Vallee 1990, 99). Moreover,
in the same paragraph in which he warned
against jumping to the conclusion that UFOs
represent advanced spacecraft from another
planet, he assured us that “they promise to be
much more: a challenge to many of our con-
cepts in physics, perhaps a clue to the exis-
tence of unknown dimensions beyond space-

9

time.” In other words, even though the
physical evidence failed to demonstrate extra-
terrestrial origins, Vallee preserved the ETH
via a conclusion that requires an even greater
leap of faith.

Hundreds of CE-1II claims were cataloged
by Robert E. Bartholomew and George S.
Howard in their UFOs and Alien Contact.
These encounters fall into two major cate-
gories: alien contacts and alien abductions.
Contactees believe that aliens have communi-
cated with them—sometimes telepathically,
sometimes through personal visits. Messages
that contactees claim to have received from
aliens tend to sound like lines from bad sci-
ence-fiction movies. Sometimes, they are
threatening (“Appear here tomorrow, or we
will take your family!”), and at other times,
they are kindly (“I come in peace”). Never
have the aliens left behind artifacts, forward-

ing addresses, technological insights, or other
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information that would provide evidence of
their extraterrestrial origins.

Alien abduction stories have become the
most prevalent type of CE-III claim (and are
sometimes given their own CE-IV classifica-
tion), fueled by public fascination and the ac-
commodating mass media. (See the “Alien Ab-
ductions” entry in this encyclopedia for a
more extensive treatment.) Typically, the ab-
ductee recalls having been taken aboard an
alien spacecraft and subjected to a sinister and
highly invasive examination. Mysteriously, the
aliens always manage to eliminate all evidence
of incisions or other intrusions. The best
known of these cases also assert that the aliens
wiped out the abductee’s conscious memories
of the event, and so, the entire experience is
suppressed until much later, when it emerges
under hypnosis. If proponents are to be be-
lieved, then abduction by aliens must be de-
clared a worldwide public health problem be-
cause they claim that literally millions have
been abducted and mistreated, had their
memories suppressed, and so remain inexpli-
cably traumatized by their experience.

Factors that make alien abduction stories so
convincing to believers fall well short of the
sort of evidence that would be scientifically
compelling. First, with no other physical evi-
dence upon which to rely, the burden of proof
rests on the individual testimonies of those who
claim to have been abducted. This is immedi-
ately problematic because extensive research
has shown that eyewitness testimony—espe-
cially under emotionally charged conditions—is
highly unreliable. Second, the hypnotic state
has proven to be especially conducive to elabo-
rate fantasizing, combining elements from
prior experiences (such as watching a science-
fiction movie) with cues from the hypnotist.
The misconception is that hypnosis reveals
suppressed memories, but, in fact, it helps to
create false ones. Third, proponents point out
that there is an eerie sameness in the descrip-
tion of aliens across cases. This is far from the
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truth, especially in light of the wide variety of
alien drawings that abductees have produced
over the years. Even if it were true, it should
not be too surprising that an image such as a
large-eyed, small-mouthed, four-footed hu-
manoid alien should appear in many drawings
when such an image already has previously en-
tered the public’s consciousness through the
mass media. Finally, there are alternative ex-
planations for many abduction experiences, es-
pecially those that occurred at night, that do
not invoke mysterious forces and entities. For
instance, it turns out that a common condition
known as sleep paralysis—a kind of dreamy,
semiconscious state—can account for virtually
all of the features of the alien abduction expe-
rience (Blackmore 1998).

From the standpoint of mainstream science,
the lack of adequate evidence is a devastating
problem for close-encounter claims. However,
several additional issues pertaining to the ETH
have not been addressed to the satisfaction of
skeptics. These include problems caused by (1)
logical flaws of some UFO arguments, (2) limi-
tations imposed by the physics of space travel,
and (3) human physiological and perceptual
limitations. Some of the social factors that can
contribute to the creation and maintenance of
false beliefs will be considered here.

Logic of UF0 firguments

Earlier, it was noted that “UFO” is a residual
category. People sometimes forget that just be-
cause you call something a UFO does not
mean you possess any information about the
object beyond the mere fact of its nonidentifi-
cation. You still do not know what the object
actually is, tempting though it may be to take
that logical leap and infer extraterrestrial in-
telligence.

UFO supporters sometimes point to the fact

that even the most comprehensive investiga-

tions fail to provide satisfactory explanations
for all UFO sightings. This unexplained resid-
ual is then treated as adding support to the
ETH, despite this also being an unwarranted
logical leap. History shows that, rather than a
given object being the first true UFO of extra-
terrestrial origin, it is far more likely that some
crucial piece of information is missing or that
existing information was misinterpreted.

One of the hallmarks of the scientific ap-
proach is the doctrine of falsifiability. Simply
put, if it is not possible, in principle, to test and
disprove a claim, then the claim is not scien-
tific. However, there are a number of re-
spected UFO investigators, known for their de-
tailed and thorough analyses of the available
evidence, who express their support for the
ETH in the absence of clear findings that vali-
date their position. Vallee, for instance, failing
to find any physical evidence to support the
ETH, argued, as noted earlier, that “we are
dealing with a yet unrecognized level of con-
sciousness.” Perhaps this is true, except that
there is no more evidence for this than for the
alternative explanation that UFOs are the psy-
chic projections of playful farm animals.

Another way to keep the ETH alive in spite
of scant supportive evidence is by presuming
that UFOs are “shy.” Robert Sheaffer (1998)
noted facetiously “their ability to select, on
those rare occasions when they ‘permit” a clear
and detailed photograph to be taken, areas
where there is one and only one photographer
ready to snap their picture.” He pointed out
that in 1972, an unexpected, short-lived, gen-
uine object from space appeared over areas of
the western United States and Canada. Despite
the sparse population in the viewing area,
there was an extensive body of photographic
and motion picture evidence from different
vantage points, allowing the object to be iden-
tified—as a meteor. One also has to wonder
why aliens would ever care to expend so much
effort on staying just at the fringes of human

and technological discernibility.



Several other logical issues also bear men-
tion. First, when it comes to evidence, it is
never true that quantity can substitute for
quality. This is why it matters little how many
eyewitness testimonies are gathered by propo-
nents. There are simply too many ways that
eyewitnesses are known to err, which throws
into question all such accounts. Second, pro-
ponents of the ETH have been known to cite
particular cases as supporting evidence long
after they have been soundly debunked, which
is an obvious misuse of evidence. Third, many
UFO cases invoke a variety of mysterious cor-
related phenomena presumed to be caused by
the UFO. These have included the deaths of
animals or people, power failures, stalled vehi-
cles, and other UFO sightings. However, with
no prior constraint on what would constitute a
mysterious correlate, there almost always will
be something that one could dig up. But due to
the lack of evidence to tie such events to the
flying object, the correlation provides ab-
solutely no added weight to the ETH. Finally,
by the logic of the theory of evolution by natu-
ral selection, there is no chance that the most-
sighted species of aliens would have evolved
independently into forms that so closely re-
semble humans. The primate form evolved
only once on Earth, out of hundreds of mil-
lions of species over the course of hundreds of
millions of years. It is virtually impossible for
that form to evolve again here, let alone on
some alien planet with an entirely different

evolutionary trajectory.

Physical Barriers

Some UFO claims, if they were true, would vi-
olate the laws of physics. Such laws forbid the
kind of electromagnetic propulsion system that
some have suggested explains the stunning
feats of which UFOs are said to be capable.

Scientists also point out that to reach Earth
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from anywhere outside our solar system would
require either many thousands of years or else
vehicles capable of traveling near the speed of
light. Such spacecraft would need prohibitive
quantities of fuel to reach such speeds, even if
they had the technology to convert fuel into
energy with perfect efficiency. Many other
problems would have to be solved as well, such
as developing a method to protect the space-
craft from the otherwise catastrophic effect of
high-speed collisions with dust particles.

UFO proponents argue that aliens would
have devised ways to circumscribe laws that
only appear to be immutable to earthbound
scientists. Some scientists have speculated that
objects entering “wormholes” in space could
travel immense distances instantaneously. This
assumes that one could first find a conve-
niently located wormhole, that one’s vehicle
could withstand its tremendous gravitational
and tidal forces, and that one could know in
advance where in the universe one would
emerge. For now, wormholes exist only in the
realm of theory and so, in the absence of any
actual evidence, cannot bolster the extraterres-

trial hypothesis for the origins of UFOs.

Perception and Psychology

Perception is a complex, multistage process,
most of which transpires unconsciously. Vision
is the sensory mode that is most relevant to
UFO-related beliefs, and a large body of scien-
tific research attests to the feats and the foibles
of the human sense of sight. The bottom line
in this research is that, despite the fact that we
have remarkable visual capabilities, there still
are a great many ways that visual perceptions
can mislead us. The problem with mispercep-
tions is that rarely do we know when we are
having them. Therefore, especially when view-
ing unfamiliar objects under less-than-ideal
conditions, our confidence in what we have
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observed is not a reliable indicator of the un-
derlying facts. Seeing may be believing, but
that does not make it true.

The size-distance error mentioned previ-
ously is but one of many potential sources of
misperception. Among the others is the auto-
kinetic effect, whereby a stationary point of
light against a dark background is seen to drift
or dart about. The apparent motion looks ab-
solutely real, but, in fact, it is due to uncon-
scious eye movements. We see the movement
parallax effect when looking at objects at dif-
ferent distances while we ourselves are in mo-
tion. Driving down the road, telephone poles
seem to move rapidly in the direction opposite
our car’s motion, while the Moon seems to
match our speed exactly. A surprising number
of UFO cases involve the claim of being
“chased” by Venus and other objects that ap-
pear to track the observer’s motion because of
movement parallax. President Jimmy Carter’s
famous UFO sighting turned out to be a
glimpse of Venus. The full Moon illusion ac-
counts for the apparent but illusory size differ-
ences of the Moon at the horizon versus the
Moon high in the sky. The same effect can
make the bright disk of a planet appear unex-
pectedly large when “floating” low in the sky,
shining its “beam” through the trees.

Perception and psychology are closely re-
lated in the sense that all of our conscious per-
ceptions are based upon interpretations of the
sensations that we experience. As one promi-
nent skeptic pointed out:

The great failure of the pro-UFO movement
has been its unwillingness to accept the fact
that human perception and memory are not
only unreliable under a variety of conditions
(and these conditions are exactly those under
which most UFOs are reported) but that per-
ception and memory are also constructive.
That is, perception is a function not only of
the actual sensory stimulation that is picked

up by the eye or ear but also a function of

what we know and believe about the world,

even if that knowledge and belief are wrong.

(Hines 1988, 167-168)

The fact that we are so adept at inferring
patterns serves us well in most situations.
However, an expectancy effect occurs when
the anticipation of a certain pattern leads us to
perceive it whether or not it actually exists.
That is why some early astronomers believed
they saw canals on Mars, why observers may
feel certain that they saw windows on UFOs
that were later determined to be weather bal-
loons or clouds, or why UFOs and ETs may
seem inextricably linked.

Terence Hines noted that memory also is
constructive, and this fact is borne out by a
large body of research on the unreliability of
eyewitness testimonies. The longer the lag be-
tween the perception and the recollection, the
greater the opportunity for the memory to be-
come embellished or otherwise altered. Con-
sider the implications of this truth for the
Roswell alien corpse witnesses who waited

some three decades before going public.

Social Psychological factors

People have a profound effect on one an-
other’s behaviors and beliefs, making social in-
fluence another potential source of belief in
the ETH. Social psychologists have studied
various kinds of influence, such as obedience,
persuasion, and conformity—all of which have
the potential to induce a belief in the absence
of any direct experience or evidence. In short,
one may believe that ETs have visited Earth
because we perceive that others believe this.
Research on paranormal beliefs has shown
how readily this can happen (Markovsky and
Thye 2001). In a situation in which the judg-
ment is not clear-cut—as is often the case with
UFO sightings—one stranger expressing the



view that a paranormal event occurred can be
sufficient to influence others. The effect is
even stronger when the influencer is believed
to be some type of expert or high-status per-
son, even if he or she has no special skill rele-
vant to this particular type of situation.

We cannot know for certain, but variations
on the kind of passive social influence just de-
scribed probably are a significant source of
popular belief in the ETH. Seeing that others
believe without reservation can be sufficient to
influence those who otherwise may be indif-
ferent. However, more active forms of social
influence undoubtedly have an even greater
impact. Television documentaries, tabloid
news stories, magazine articles, popular books,
and even personal acquaintances seldom
merely report unadorned facts about UFOs.
More often, they aim to persuade the viewer/
reader/listener that something extraordinary
has occurred.

Whether the attempt to persuade is done on
a person-to-person basis or on a mass scale,
among the most common techniques used are
sharpening and leveling. Sharpening means
emphasizing the gist of the message; leveling
means leaving out information that seems
inessential. The effect often is to radically alter
the impression of the event that others receive.
Facts that could serve as the key to unlocking
the mystery are leveled because the person
retelling the story found them uninteresting,
whereas sharpening may enhance the mysteri-
ousness of the claim. Both phenomena are evi-
dent in television programs on UFOs in which
the evidence from classic cases is carefully
sharpened through editing and investigations
that would have provided mundane explana-
tions are leveled.

Finally, it is also worth noting how emo-
tional factors can play a role in the spread of
UFO-related beliefs. For many, the prospect of
being visited by alien beings carries with it a
sense of wonder and exhilaration—expressions

of which were captured with great effect in
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films such as ET and Close Encounters of the
Third Kind. This emotional component is im-
portant for at least two reasons. First, rightly or
wrongly (often wrongly), we use emotions to
supplement or even to supplant rational judg-
ment. That is, rather than suspending judg-
ment when evidence is lacking, people will fre-
quently use their emotions as a guide. If it feels
good to believe, then believe we shall. Second,
emotions are contagious and compelling.
When a witness expresses emotions—appre-
hension, excitement, awe—while relating a
close-encounter experience, members of the
“audience” not only will perceive the story as
more truthful but also, to some extent, will
share the same emotional experiences. This
contagion effect also underlies the UFO panics
reported in the nineteenth and early twentieth

centuries.

Organizational Involvement

As the reference to panics implies, the UFO
phenomenon entails much more than individ-
ual observers pondering lights in the sky.
However, whereas a social panic is relatively
unorganized and short-lived, certain aspects of
popular interest in UFOs are far more struc-
tured and enduring. In this regard, we find all
the makings of a social movement, complete
with organizations ranging from informal
clubs to government-sponsored investigatory
panels to national associations. With some im-
portant exceptions, these organizations pre-
sume that UFOs are guided by intelligent ETs
or at least that it is highly likely this is so. The
broader societal effects of having organized in-
terest groups include increasing the legitimacy
of the ETH, disseminating UFO claims more
widely throughout the culture, and establish-
ing mechanisms to make it easier for anyone to
feel more personally connected with the
search for evidence.
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In the United States alone, local, state, and
national groups and affiliates interested in
UFO investigations number in the hundreds.
The http://UFOINFO.com Web site includes
listings in forty additional countries. Hundreds
more UFO-related sites can be found by
perusing the links available on these organiza-
tions” Web pages. Only a small number of or-
ganizations have achieved prominence, how-
ever, usually based upon longevity, size, and
the involvement of researchers with scientific
credentials.

Formed in 1952, the Aerial Phenomena Re-
search Organization (APRO) was the first sig-
nificant UFO interest group in the United
States. Its members included a stable of aca-
demic consultants in a variety of disciplines.
Founders Coral and James Lorenzen were
quite convinced that UFOs were conducting
mapping projects, and APRO pioneered the
dissemination of stories of alien sightings. The
organization closed down in 1988. In 1956,
the National Investigations Committee on Aer-
ial Phenomena (NICAP) was established. This
UFO research organization was, for a time, the
largest in the country, with numerous chap-
ters. The group dissolved in the 1970s.

Ground Saucer Watch (GSW) was founded
in 1957 by brothers William H. and J. A.
Spaulding. Although now apparently inactive,
this small group made a splash in 1977 when it
filed a suit under the Freedom of Information
Act against the Central Intelligence Agency
(CIA). The group was convinced that the CIA
was withholding secret information on govern-
ment UFO investigations. The CIA complied
with the suit as fully as possible under con-
straints imposed by national security concerns,
and nothing at all extraordinary was revealed.
Philip Klass made a strong case that those con-
cerns had nothing to do with the ETH but
rather related to the fear that “the USSR, with
its growing fleet of long-range bombers and its
newly acquired atomic bombs, could conceiv-

ably exploit UFO-mania within the U.S. to

stage a surprise attack. The first eyewitness re-
ports of approaching enemy bombers could
too easily be dismissed as prosaic UFO reports,
until the first atomic weapons begin to ex-
plode” (Klass 1983, 21). Because a small
amount of information remained classified,
however, conspiracy theorists have remained
unconvinced.

Two groups that now dominate the UFO
cultural scene are the Mutual UFO Network
(MUFON), founded in 1969, and the Center
for UFO Studies (CUFOS), begun in 1973 by
astronomer J. Allen Hynek. MUFON rose as
NICAP fell apart and key disaffected members
switched allegiance. CUFOS has sought to ele-
vate UFO investigation by limiting member-
ship to established researchers; however,
Robert Sheaffer (1996, 769) asserted that
“since Hynek’s death [in 1985], the scientific
community has shown virtually no interest in
the study of UFO reports.”

Not surprisingly, the arm of the federal gov-
ernment most involved in UFO research has
been the U.S. Air Force (USAF). Beginning in
1947 and for the next two decades, the USAF
gathered data on thousands of UFO reports, its
activities conducted under the designations
Project Sign, Project Grudge, and Project Blue
Book. With strong political pressure from in-
fluential UFO proponents, the USAF awarded
a grant to the University of Colorado for a “sci-
entific study of unidentified flying objects,” to
be conducted by a panel of experts headed by
physicist Edward U. Condon. Neither the air
force nor the independent “Condon Report”
published in 1969 found any positive evidence
in support of the ETH. (Project Blue Book files
were released to the public in 1976 under the
Freedom of Information Act.) Nevertheless,
several hundred cases remained unexplained
for lack of adequate information. For those in-
dividuals and groups willing to take the logical
leap, these unexplained cases are sufficient to
fuel continued belief in the ETH and in gov-

ernment cover-ups.
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A case could be made that, beyond particular
organizations formed around interest in UFOs,
the extraterrestrial hypothesis has found a sta-
ble niche in the ecology of public awareness. It
is “locked in” in the sense that there is a criti-
cal mass of believers and promoters, sufficient
to recruit new adherents and to sustain inter-
est over time. Sociologist Erich Goode sees
paranormalism and science as alternative cul-
tures with fundamental differences in the way
members view reality. Paranormalists take a
commonsense approach to understanding phe-
nomena such as UFOs. That is, the evidence of
one’s own impressions and inferences is taken
as sufficient to form a belief: if it seems to be
true, then it is true (for me, at least). Such
thinking functions well in day-to-day situations,
but science recognizes that common sense fails
under certain conditions, and UFO sightings,
stories about UFO sightings, and the UFO-ETH
connection tend to fall neatly within those con-
ditions. In a culture in which commonsense
thinking is the norm and scientific thinking
the exception, it should come as no surprise
that such a large proportion of U.S. adults pro-
fess belief in alien visitations to Earth.

Both the scientific and the paranormal ori-
entations have widespread bases of cultural
support in this country. Scientific literacy and
paranormal beliefs fluctuate from decade to
decade, but neither is going to go away in our
lifetimes. Because science views commonsense
thinking as flawed and because those who em-
ploy common sense do not feel a need for any

higher standards of evidence, UFOs are likely

UFOs

to persist as a cultural phenomenon even if
proponents can amass no better evidence than
that existing today.
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Undeceiving Ourselves
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DEAN,

hat a piece of work is man! How
noble in reason! How infinite in
faculties!” said Shakespeare’s Ham-

let. And for simple everyday living, Hamlet
was right, otherwise we would not be here.
But in more complex situations such as decid-
ing the validity of pseudoscience X, Hamlet
was wrong. In fact, “How poor in reason! How
limited in faculties!” would be nearer the
truth.

Blame it on evolution. We need more time
to adapt to modern living. If human existence
is represented by the height of a table, our en-
tire recorded history is no thicker than a thin
table mat; the two centuries of the Industrial
Revolution are almost invisible, a mere
postage stamp. We humans are designed for a
world that no longer exists, one where our
survival depended less on reason and more on
blind reaction. A movement in the tall grass
might be a tiger or the wind, but running was
safer than reasoning. A man seeking the truth
by reason did not live long.

There were other consequences. Children
became programmed to learn quickly what-
ever they were told. They had to learn—and
learn fast—that fire burns and dogs bite, or
they would not survive. Adults became pro-
grammed to act on what seemed like a con-
nection even if none actually existed. If eating
a certain plant was followed by illness, the
plant was avoided. The plant may not have

caused the illness, but in times of plenty,
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nothing was lost by avoiding it. Progress be-
came dependent on pattern recognition, the
ability to make sense out of objects and peo-
ple and situations. The ability was so decisive
that we became driven to seek patterns even
when none existed, as in seeing shapes among
the stars. Then came language, which allowed
the beliefs (true or false) arising from experi-
ence to survive and thus influence future so-
ciety. So here we are today, trying to cope
with science and pseudoscience by using a
brain designed for survival in a quite different
world. Consider what this means for beliefs in

general.

Deceiving Ourselves

The credulity that helps children survive also
helps them accept fantasies such as Santa
Claus. As time goes on, they avoid conflicting
beliefs by becoming more selective and by
asking questions. As a result, most of us end
up with much the same beliefs as our parents
and the community. What determines most of
our central beliefs is not our gender or intelli-
gence or personality but our upbringing. Nev-
ertheless, when we get emotional, as in anger
or fear, information can easily bypass the rea-
soning parts of the brain. On a bad day, this
can leave us with beliefs that we are com-
pelled to follow even though they make no



sense, such as compulsive hand washing or a
fear of open spaces.

Is truth relevant? We like to think so, but so-
ciety often sees truth or falsity as less important
than believing. Faith is respected, skepticism is
not. Disbelievers were once burned at the stake,
and religion can still lead to war. It is faith, not
reason, that kills, as happened at Jonestown in
1978 when 900 people died due to faith in their
leader. Is logic relevant? Again, we like to think
so, but logic in everyday life is often unrealis-
tic. Nobody reasons logically to decide be-
tween strawberry and vanilla ice cream. And
logic is often not justified anyway, simply be-
cause most errors are of little consequence.

In short, we are programmed to believe al-
most anything. What matters most is not truth
or logic but content. Or, as Bertrand Russell
said, what men want is not knowledge but cer-
tainty. For most of us, life becomes very diffi-
cult without the certainty provided by a belief
system (any belief system). Thus, one of the
few valid generalizations in social psychology
is the “principle of certainty,” which says when
there is evidence both for and against a belief,
most people show not low levels of certainty
(which would be appropriate) but high levels
of certainty either for or against (which is in-
defensible). For them, it is better to be wrong
than uncertain.

tffects of Complexity

As things get more complex, as in pseudo-
science X, they generally get more uncertain.
So we reduce uncertainty by slotting cases into
simplified pigeonholes. That is, in conformity
with the principle of certainty, we opt for sim-
ple black or white rather than shades of gray.
When information is lacking, we still use (in-
vented) pigeonholes to fill in the gaps. We even
remember via pigeonholes, thus distorting the

original. As a result, we tend to make judg-

UNDECEIVING OURSELVES

ments by assumptions and similarities, we can
find connections where none actually exist,
and we are much less bothered by worthless
data than we ought to be. All of these things
are a legacy from our evolution. In fact, these
things come so naturally that the liabilities
they entailed went largely unnoticed until peo-
ple tried to make a computer model. The lia-
bilities arise when we want to find real con-
nections and avoid mistakes, as when we first
meet pseudoscience X.

To find connections where none actually ex-
ist, the only requirement is that our belief be
established in advance (say, by reading about
it), regardless of whether the belief is true or
false. Suppose we believe that redheads are
hot-tempered. If our subsequent experience of
redheads is not clear-cut but rather vague, as
is most likely, our belief cannot fail to be con-
firmed—we will see vague behavior as hot-tem-
pered and vaguely red hair as genuinely red.
Truth or falsity will not come into it. If it seems
preposterous that your judgment could be af-
fected by knowing the answer in advance, try
making sense of this statement: “The trip was
not delayed because the bottle shattered.” The
statement will seem vague and meaningless.
But try again, this time thinking about chris-
tening a ship. The statement now seems crystal
clear, and your belief that it is about a ship will
seem amply confirmed. But the statement is
actually about dropping a bottle of Coke on a
hiking trip. So your judgment of a vague and
unclear behavior was determined not by truth
or falsity but by knowing the supposed answer
in advance.

What if we have no prior beliefs? Here we
can be led astray by another legacy from evo-
lution, a potent learning process that occurs
whenever something we do (believing in X,
placing a bet) is followed by something else
(feeling good, winning something). When the
time interval is short, learning is automatic,
and we can end up believing the two events

are related when they are not. Even worse, our
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belief becomes very resistant to change if the
event pair happens intermittently rather than
all the time. Thus, intermittent winning at
roulette encourages further bets because we
see that losing does not deny winning, whereas
fifty losses in a row persuades us to stop. Be-
cause the event pair can happen intermittently
just by chance, we can end up believing all
kinds of things that are actually false.

Our ability to make sense out of no sense is
purely cognitive. It has nothing to do with
having a fantasy-prone personality, which is
characteristic of up to 4 percent of the popula-
tion. Such people hallucinate and fantasize
during a large part of their waking lives, but
outwardly, they appear no different from any-
one else. Indeed, as a group, they were not
properly identified until 1983. Because they
frequently confuse fantasy and reality, they
tend to have paranormal beliefs and tend to be
well represented among mystics, mediums,
channelers, aura readers, and those who be-
lieve they have access to other realities. Com-
parisons can be revealing; for example, the in-
cidence of such people in the population is
many times higher than the incidence of as-

trologers or ufologists.

Judging Numbers

As it happens, we are quite good at things that
require only counting. As marbles are drawn at
random, we can estimate their average size or
the proportion of red quite well. But once we
start looking for links, such as between size
and color, our ability disappears. For example,
nurses were given the following data for a
symptom and a disease:

Disease Yes No
Symptom  Yes 37 17
No 33 13

Thus, 37 diseased patients showed the symp-
tom, and 33 did not.

Are symptom and disease related in these
data? The correct answer is no (in technical
terms, the correlation is =0.02). But 80 per-
cent of the nurses said yes, 7 percent said no,
and the rest gave up. When asked to explain
how they got their wrong answers, the major-
ity of the nurses said the most common combi-
nation was yes/yes, therefore disease and
symptom were related. They had ignored the
other combinations, which show the opposite—
the symptom is slightly more prevalent among
those with no disease (17/30 = 0.57 versus
37/70 = 0.53). Similarly, if asked whether red-
heads are hot-tempered or if prayers are an-
swered, hardly anyone considers even-
tempered brunettes or non-prayed-for
answers. Yet no link can exist unless redheads
differ from brunettes in the incidence of tem-
per and praying differs from not praying in the
incidence of answers. In short, no conclusions
are possible without data for all four combina-
tions. So be suspicious when believers in pseu-
doscience X consider only yes/yes combina-
tions, for example, only predictions that come
true.

It gets worse. Once we move from data on
paper to data drawn from memory, we become
subject to further judgment errors such as the
following, largely because memory is a process
of reconstruction rather than retrieval:

Vividness—we focus on vivid things, ignore
dull things

Representativeness—we focus on similarity,
ignore actual occurrence

Stereotypes—we use simplistic ideas, ignore
actual observations

Sample size—we ignore the huge sampling
uncertainty of tiny samples

Overconfidence—we tend to be
overconfident in our judgments

Overload—we cannot juggle more than
about seven chunks of data at once



There are many other causes of judgment
error. Furthermore, our judgment is not
helped by the tedious effort required to avoid
error as compared, say, to the notable lack of
effort required to recognize faces, even though
the latter calculations are far more complex—a
result of our perceptual system having devel-
oped first. We can easily become oblivious to
what really matters, so our judgment can be
wrong in ways we never suspect. The demands
of modern ideas have outrun our brains and
minds. Unaided human judgment is simply in-
capable of dealing effectively with large
amounts of complex information. We need
help.

Now for the good news. We already have in
place countermeasures against deceiving our-
selves. They did not come quickly or easily, but
they have been enormously successful. They
are known as science. Or, as Nobel laureate
Richard Feynman said, science is what we
have learned about how not to fool ourselves.
Of course, not everyone can be a scientist, but
everyone can benefit from the following in-

sights of science.

Undeceiving Ourselves

Barriers to Change. The problem is simple: we
are generally unaware of our errors, and we
are generally overconfident about our judg-
ments, so it will seem implausible that our rea-
soning could be faulty. Especially if we are be-
lievers in pseudoscience X—no pseudoscience
can afford to tolerate genuine science and er-
ror-free reasoning. We therefore have little in-
centive to change. But change we must.
Incentives to Change. Remember that judg-
ment errors are pervasive even though most
people are unaware of them. Unless a claim is
supported by a tally of confirming and discon-
firming cases, you can assume that judgment
errors are alive and well. Consider emotional

UNDECEIVING OURSELVES

involvement. Hell hath no fury like a cher-
ished belief under attack. Which is more desir-
able: feeling secure or being right? How much
would it matter if your belief was wrong?

Beliefs versus Facts. Beliefs are just state-
ments of opinion. You are free to agree or dis-
agree. But when something is observed again
and again, it is a fact. Facts are not beliefs. You
cannot simply dismiss them. To do that, you
have to fault the way the observations were
made. To be a good observer requires training.
No single person can be a final authority.

Being Critical. Ask believers in pseudo-
science X the following questions; the aim is
not to win but to learn. Why do you believe in
X? This puts the burden of proof where it be-
longs—on the claimant. What evidence would
you accept as creating problems for your be-
lief? This is a potent question because it op-
poses the tendency to consider only confirming
cases. Are there other explanations that could
produce the same belief? This too is a potent
question. Where did your idea come from? A
credible source means the idea may be plausi-
ble even if the previous answers are unsatisfac-
tory. Why should we believe in X? This restates
th