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The ultimate library of science fiction classics —
bound in genuine leather, with accents of 22kt gold!

Including editions personally sign&ffiy^-
the greatest science fiction writers of our time!

0A fantasy come true!

ehold ... the ultimate library of science fiction

classics! For the first time, the greatest master-

pieces by the greatest science fiction writers who ever

lived will be issued in luxurious leather-bound editions.

From early classics to award-winning epics of our time,

The Masterpieces of Science Fiction will encompass the

whole history of science fiction! And three of today's

finest writers — Isaac Asimov, Ray Bradbury, and

Frank Herbert — will each sign his greatest masterwork!

Towering works of
' the imagination !

These are timeless, towering works of the imagination.

They invite you to explore new worlds, encounter

strange phenomena, entertain new possibilities. The

books have everything: great plots, unforgettable

characters, colorful writing. Nothing could be more vivid

than the pictures, worlds and concepts these authors

bring to life in your mind!

And the great science fiction classics are recognized as

vital, important works of literature. They are rich with

insights into psychology, religion, politics ... human

nature and the meaning of life.

And now all these masterpieces will appear for the first

time in fine collector's editions. Permanent, leather-

bound editions to be treasured ... and to be read again

and again. For devotees of science fiction and for

admirers of fine books, this is a collection that has been

long overdue.

Personally signed editions

of today's most celebrated

science fiction classics !

Recognizing the importance of this collection, three of

today's greatest science fiction writers will hand-sign

their greatest masterpieces for each subscriber. Isaac

Asimov will sign The Foundation Trilogy. Ray Bradbury,

The Martian Chronicles. Frank Herbert, Dune. You can

imagine how desirable these editions will be to collectors

now and in years to come — not that you would think of

parting with them!

Original classics by the authors

who invented science fiction

!

The Masterpieces of Science Fiction will comprise an entire

history of the genre. The library will include works of

Jules Verne, H.G. Wells, Edgar Rice Burroughs, and Sir

Arthur Conan Doyle. All in beautiful, leather-bound,

heirloom editions.



There will be splendid editions of Arthur C Clarke's

2001: A Space Odyssey ... Fred Hoyle's The Black Cloud ...

Robert Heinlein's Stranger in a Strange Land ... Ursula K
LeGuin's The Dispossessed. Also being considered for the

collection are John Brunner's St'and on Zanzibar ... Sam
Delany's The Einstein Intersection ... Frederik Pohl's

Gateway ... Larry Niven's Ringworld ... and Roger

Zelazny's This Immortal Many of the works included in

this collection have received the Hugo Award, the

Nebula Award ... or both! These are the highest honors
in science fiction!

The editions themselves are masterpieces .

Each volume will be fully bound in genuine leather —
spine, entire front cover and entire back cover. The spine

will be decorated with precious 22kt gold. The front and
back covers will 'be embellished with deeply inlaid

original designs.

Each book will be printed on acid-free paper that will

last for generations. Pages will be gilded along all three

edges for beauty and durability. And each volume will

come with its own permanently sewn ribbon page

marker. Altogether, these will be among the finest

leather-bound books available anywhere.

Convenient acquisition at a

very (avorable price.

The Masterpieces of Science Fiction will be available only by
advance reservation directly from The Easton Press. As a

privileged subscriber to this distinguished series, you
will receive one book each month at the original issue

price of just $32.00 per volume. This favorable price is

MASTERPIECES OF
SCIENCE FICTION

1 he Raston Press

47 Richards Avenue
Norwalk, Conn. 06857

Rail Bradbury in!! f>,-r?ciimifr >;,yt 'its masterpiece The Martial

for each subscriber.

guaranteed for the first two years, subject thereafter only

to minor adjustments reflecting the costs of materials.

Your satisfaction is guaranteed: you may return any

volume within.30 days for a full refund; and you may
cancel your subscription at any time. To reserve the

library, simply complete the Reservation Application and

mail it today.

Please mail by

January 15, 19S6.

No payment required. We will bill you.

Please enroll my subscription to Thi' Mii~li'q>iiri^^f!icii-iK\' Fiction. Send

me the first volume and reserve a collection in my name. Further

volumes will be sent at the rate of one book per month at $32.00,* This

price will be guaranteed to me for the next two full years.

1 understand that I may return any book within 30 days for a

complete refund and that either party may cancel this subscription at

any time. ' Plus JJ.50 pa boa for shipping ™d terfOg

As a convenience, 1 wish k> pay fur my first volume now, I am
enclosing $32. Oil (plus $2,511 shipping and handling— a total of

$34.50**) payable to The Easton Press.

Please charge I'jch nionlhly shipment to my credit card, starting

when my first volume is shipped.

VISA MasterCard
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LjWAS'-TTHE f-l

Francina llleus was pronounced dead by a
Haitian magistrate and summarily buried

in 1976. Three years later local villagers

found her wandering around the market-

place in a trance. The woman's mother
confirmed llleus's identity by a childhood

scar she bore on her temple. And when
authorities exhumed the coffin, they found
it filled with rocks. The accepted explana-

tion was that llleus had suffered afate

more feared than death itself: After

succumbing to a malevolent curse, her

body was raised from the grave and
enslaved by a bokor, a voodoo priest.

There was no doubt that Francina llleus

was a zombie, one of the living dead.
llleus represents just one of the voodoo

death cases that have been documented
and verified by scientific observers. The
existence of the zombie is no longer a
matter of debate. But until recently, no
investigator has ever obtained and analyzed

the poison that causes a trance so deep
that it resembles death. Now, however, the

mystery of zombification is revealed in

"Inside Zombie Magic" (page 38), an
excerpt from Wade Davis's new book. The
Serpent and the Rainbow (Simon & Schus-
ter). Posing as a representative of wealthy

interests in New York, Davis, a Harvard
Ph.D. candidate, penetrated Haiti's secret

voodoo societies, whose members are

inherently suspiGious of outsiders. By gaining

the confidence of voodoo priest Marcel
Pierre, he managed to procure the mystical

potion that eluded others.

12 OMNI

While othe; nve:.ng-ii:or5 assumed lhal

the zombie poison was a carefully guarded
secret, Davis had learned how to break
the codes of silence. In his experiences

among the Indians in Amazon jungles and
on the frozen tundra of northern Canada,
successful research had depended on the

relationship established with his inform-

ants. "The journey to Haiti was my first

exposure to African societies," Davis says.

"But what characterized my initial entree

was my openness to the culture, and in

retrospect, I think that was my most valuable

asset in the investigation."

As Davis quickly learned, it takes

perseverance and imagination to succeed
where others have failed. And Jorge Yunis,

who has learned to predict dozens of

potential genetic problems, agrees. In "The
Cell Seer" (page 54), contributing editor

Kathleen McAuliffe profiles the tenacious

pathologist and his innovations in genetic

forecasting. After painstaking research,

Yunis has refined a technique that stretches

chromosomes, enabling him to discern
flaws in their makeup. By pinpointing the

nicks and tiny breaks in the strands of

DMA, he can determine a healthy person's

susceptibility to some cancers. He can
even predict that offspring might have such
genetic abnormalities as mild mental retar-

dation or premature graying of the hair.

McAuliffe first learned of Yunis's work
several years ago while coauthoring Life for

Sale, a book on molecular biology. But
despite several opportunities, she has

declined the chance to peer into her own
future. "Sometimes," she says, "it's better not

to know what lies ahead, especially if

there's nothing I can do to change the

inevitable."

McAuliffe also annotates "Exploratorium"

(page 70), a pictorial visit to San Francis-

co's interactive science museum, captured
here by photographer Alan Levenson.
The museum was founded by the late

physicist Frank Oppenheimer, who wanted
to entice students with the magic of the

natural world. With limited funding, he
created an environment where children of

all ages become involved in the creation ol

such natural phenomena as rainbows

and perceptual illusions,

This month we present a perceptual

maze of our own with "The Great Omni
Treasure Hunt," beginning on page 66.

Buried in the pages of this issue are 12 clues

that will lead successful sleuths to a bounty

of prizes, including an island vacation

and an Audi 4000CS Quattro.

Not all adventures have such tangible

goals, however. In "The Man Who Wasn't
There" (page 48), a short story by William

Kotzwinkie, a wanderer becomes obsessed
by the drive to find the anonymous writer

of an enigmatic note.

On the lighter side is Robert Sheckle/s
"Robotvendor Rex" (page 62). A battery-

operated aircraft crashes in an isolated

swamp, and the fate of the injured pilot

seems bleak until an automated salesman
appears, selling hot dogs and soda.DO
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Technological Optimist

Although undeniably well intentioned, the

Department of Energy's Human Interference

Task Force is naive to believe thai nuclear

wastes will still be dangerous in 10,000
years ["Stone Sentry," November 1985],

Ten thousand years is an extremely long

time in human terms; in technological

terms it is a virtual eternity. Although I don't

have blind faith in the power of technology

to cure all of man's ills,
I
find it impossible to

believe that our knowledge of physics will

never advance to the point where a practical

method will be found to neutralize the

radioactivity in fission by-products. Our
knowledge of Ihe structure of physical

matier has advanced astoundingly since

Einstein and continues to do so, almost

on a daily basis. Theoretical work now in

progress suggests that a viable answer
could conceivably be found before the end
of the next century.

Of course, we could lose our civilization

and technology through nuclear war. If

so, avoiding a few ancient reactor-waste

sites will be the least of our post-Armaged-
don progeny's worries.

CedricR, Braun

Managing Editor

MSN & Communications Technology

Palo Alto, CA

Defense Defender
Timothy Ferris [First Word, November 1985]
may be a great teacher, but he is a lousy

observer. You don't have to be a teacher,

scientist, or soldier to recognize that the

military has brought about many break-

throughs beneficial to mankind. And many
civilian projects have been failures.

The truth is that any research has the

potential to be used for good and/or evil. It's

what grows out of it that counts. The
.military has been behind all the great

advances in aviation. The first big computer
was a military development. The Manhat-
tan Project was patently military, and yet it

caused a quantum leap in understanding

the structure of the universe, and today we
have nuclear medicine. The Air Force
pioneered the space program.

I am all in favor of civilian support of

scientific projects for the good of mankind,

but I am not against the use of communica-
tions satellites just because the Defense
Department needed them first.

J. R. Weddington
Tustin, CA

Omni Ovation

My thanks to Bob Guccione and the staff of

Omni for giving the intelligent reader a
place to indulge his curiosity. Because of

your hard work, Omni offers the perfect

balance of mental and visual stimulation.

Omni is the finest journalistic work
published today. No other magazine gives

as much to the reader. It combines insight

and information, articulate opinion, and
excellent illustration. And best of all, Omni
is entertaining.

Jodi Graziano

Martinez, CA

Caught by Hook
I am sure thai Dr. Robert Silman is delighted

by your comparison of his serendipitous

observations on bacterial fingerprinting to

the discovery of penicillin ["Fingerprinting

Microbes," Continuum, November 1985], But

with all due respect to Louis Pasteur, we
must point out that—contrary to what
the article states— it was Sir Alexander
Fleming who discovered penicillin.

Leonard A. Hook
Automated Microbiology Systems, Inc.

San Diego

Pundit

Scot Morris's search for the perfect pun
was a delight to read [Games, November
1985], On behalf of the International Save the

Pun Foundation—the world's largest

apocryphal society—we would like to thank

both Morris and Omni for this contribution

to the war on words.

Here in North America, where functional

illiteracy is widespread, anything that

stimulates an interest in having fun with

words is important in getting more people
.interested in the joys of reading. As the

foundation's motto proclaims: 'A day without

puns is like a day without sunshine; there

is gloom for improvement!"

John S. Crosbie

TorontoDQ



DIALOGUE

FDRunn
Editors' note: The /allowing tetters are In

response to the October 1985 Lite column,
by psychologist Maureen O'Hara. O'Hara's

column was critical of what has come to be
known as the hundredth-monkey theory.

Advocates of the theory claim that it is

validated by studies of monkeys living on a
Japanese island. Biologists had observed
that one female monkey in particular,

Imo, was in the habit ot washing her sweet
potatoes prior to eating them. Eventually,

all the monkeys on the island—and on
a neighboring one—were copying this

behavior. The theory's supporters say that

once a certain number of monkeys—
perhaps 100—had learned potato washing,
"critical mass" was reached, and from
then on, the idea to wash potatoes became
universal on those, islands.

Maureen O'Hara seems to have missed the

real importance of the hundredth-monkey
theory. New Age proponents use the theory
to demonstrate that an idea whose time
has come can prevail against the power of

conventional thought. It is unimportant

whether that idea is spread through obser-
vation and word of mouth or by some
undiscovered metaphysical channel.

I believe that unseen channels for ideas
could exist. If they do, the ideas of the

minority don't force Ihemselves upon
everyone else; they simply provide patterns,

or pathways, for [hose who are actively

seeking new ideas.

James L Bell

Oak View, CA

O'Hara's statement that "myths are as true

as science" is ridiculous. The two concepts
are diametrically opposed. The scientific

interpretation of reality is continuously

subjected to rigorous testing. Mythology is

an imperfect interpretation of reality and
doesn't deserve the status that science has
earned. To suggest that myth is as true

as science is to perpetuate the belief that

science may not be the correct way to view
reality. Science doesn't have the answers
to everything, but it's the best method
of discovery we've- developed so far.

Daniehl Porttris

Regina.-Sask.
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I agree with O'Hara's put-down of the

suggestion that some telepathic medium
exists through which new ideas can be
transmitted. The whole concept is silly. From
there we walk separate paths.

Survival of the fittest is an immutable law.

Even the most primitive species—monkeys
included—can communicate and learn

new things. There was probably a higher

survival rate among the offspring of monkey
mothers who learned to wash theirsweet
potatoes. For this reason, "critical mass" is

actually exponential progression, which
is what happens whenever a physical

or social mutation enhances survival.

For example, several years ago ranchers
began using small aircraft to hunt coyotes.

Soon the number of coyotes had fallen

dramatically, and the few animals that

survived did so by recognizing that airplanes

meant danger. Today their offspring thrive

and multiply, a more intelligent breed of

coyote that grins in canine contempt when
small aircraft appear.

It is worth noting thai this contoversy
deals with primates, an order of mammals
that includes man. The study of Imo and
her fellow monkeys needs more work.
We just might learn something interesting—
maybe even valuable—about ourselves.

Eugene Austin

Orange, CA

I was impressed with O'Hara's ability to

discover the flaws in the hundredth-monkey
theory. I agreed with her argument not to

blindly accept unsubstantiated ideas. Then
she blew it.

O'Hara's closing paragraph states that

Imo was "ingenious" and that lino's neigh-
bors "were smart to follow her lead." How
did O'Hara determine that washing sweet
potatoes made Imo more ingenious than

any other monkey on the island? Did Imo
discover that her food had chemicals on it?

Did washing improve the quality of the

food? If so, how did Imo discover this and
decide washing the food was the answer?
O'Hara says that the habit of washing
was passed on to the next generation
because "the babies of washing moms
learned the trick directly." How, then, were
those around Imo smart to follow her lead?

The author uses the same flawed logic

for which she condemned others. If she
had additional information about the

monkeys, it should have been included,

Marie L. McPhilmy
East Syracuse, NY

Maureen O'Hara responds: The spread of

the potato-washing behavior observed
on that Japanese island was a simple case
ofmonkey see, monkey do. My article

was intended to draw attention to the

potential danger thai exists when people
lose their capacity for critical thinking

and accept falsehood for truth, even with

good intentions. Proponents oithe

hundredth-monkey idea seem-unable or
unwilling to consider that their myth lays the
groundwork tor fascism, both to the left

and to the right. The letters from these

correspondents do little to quiet my
concerns. They appear, in fact, to be good
examples ot the problem.

Beit, for instance, seems bogged down
in a mental morass in which ^aenc^
myth are thrown together willy-nilly His

response to my refutation of the theory calls

on the essentially religious beliefs of the

New Age movement.
If Porttris had read my article more

carefully she would have seen that I do
make a distinction between mythic truth and
scientific truth and argue that it behooves
us to keep this distinction clear

Austin has described a totally different

phenomenon. The survival ol generations of

clever coyotes entails the intervention ot

natural selection. The changes in the

behavior of the monkeys aft occurred within

their lifetimes and had to do with learning,

not wiHi gene'iC changes.

My grounds for describing Imo as
ingenious are that the biologists who studied
the troop to which she belongs credit her
with the original invention of several new
behaviors in response to different kinds of

foods. She washed her sweet potatoes,
it appears, because they had grit on them.
McPhilmy may wish to read more about
the study of these monkeys in a longer

article ot mine, "Of Myths and Monkeys."
which appeared in the Journal of Humanistic
Psychology (volume 25, number I).DO



Gene Roddenberry has a deep, dark secret.
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WITCHESCOME IN
MANY FORMS.

WOULDYOURECOGNIZE
ONE IF ITCROSSED

YOUR PATH?
Most people believe that witches

don't exist. Others claim

they're out there if you know

where to look.

Now in a spellbind-

ing new series called The
Enchanted World, Time-

Life Books invites you

to re-examine the myths,

legends and folklores of

days gone by.

This is the series

that dares to bring you into _.. .

the unexplained. Where you'll explore

fascinating accounts of sorcery and spells.

With your very first book, Wizards and

Miches, you'll come face-to-face with

those spirits who are condemned to

haunt the world of the living. And you'll

travel deeper into the other world with

each successive volume, including Gliosis,

Dragons and Night Creatures,

The Enchanted World is superbly

written, exquisitely illustrated and
painstakingly researched

by the editors of Time-

f
"•*""'

Life Books. And each

volume is bound in lux-

urious fabric.

To start your jour-

ney into the world

beyond, take Wizwas and

_ Witches for 10 days as our

guest. Keep it and you pay only $14.95

($17.95 in Canada) plus shipping and

handling. Other books follow about every
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BUFFALO BEAT

EARTH
By Jim Nollman

Editors' note: Musician Jim Nollman was
tired of playing the guitar at shows and
dubs. So back in the late Seventies, he
sough! some solitude in a remote Indian

village in New Mexico. During his stay

he happened to live next door to a family

that owned a turkey He was practicing the

flute, when he noticed that if he hit certain

notes the turkey would gobble. Soon he
learnedto "ride the turkey's energy," teach-

ing it to join in a flute/turkey duet. Elated,

he took the discovery home to San
Francisco, where he organized a chorus of

300 turkeys and made the modestly
successful record, "Music to Eat Thanks-
giving Dinner By. " Since then, Nollman,

founder of the organization Interspecies

Communication and author of the upcoming
book Dolphin Dreamtime, has used his

music to commune with wolves, dolphins,

and killer whales. The following story was
written after ABC-TV asked Nollman to help

them shoot a sequence in Yellowstone

National Park, tied gone with the intention

of participating in the annual bugling ritual

of the elk. But when the temperature rose, the

elk refused to bugle. So Nollman began

to search for another species to film. His

final choice: the American buffalo.

During my third afternoon in the park, while

driving through an immense open prairie

surrounded by high snow-capped
mountains, I chanced upon a herd of at

least 100 buffalo grazing several miles from

ihe road, beside a wide but shallow river.

It seemed a promising image for the show
and an intriguing study in interspecies

communication. Even if the buffalo made
no vocal response to human music, fhey

might react or relate in other ways. I couldn't

know for sure until I tried.

The cameraman in the film crew, a
longtime Wyoming wilderness professional,

shuddered when
I explained my premise

of wandering down into the midst of the

buffalo herd. "Buffalo are dangerous," he
told me. "If you get too close to the herd, the

alpha bull will charge; and out here on
the prairie there's no place to run."

My reaction was skeptical. I thought his

assessment might be correct. On the

other hand, he might just be parroting

hearsay, information based on the long and

about 800 buffalo reaming :hc high, open c.'a/ns of Yellowstone National Park.

violent relafionship between buffalo and
white men. Buffalo might certainly ffee from
a hunter and charge a cameraman—but

they might react differently to someone
who projected music and friendship.

The key to my success, I felt, depended
on whether or not I could flow into the

same slow, unhurried time frame as the

buffalo herd. And the director of the televi-

sion show, no doubt convinced by the

money he'd lose wifhout a finished show,
agreed with me.

I asked the film crew to set up their

cameras on a small knoll 400 yards

downwind of the herd. Then I jumped over

the stones and fossils littering a shallow

river bottom and began to woo the buffalo

with a simple, repetitive drone played on
my guitar. I slowly moved in on the herd.

It took well over an hour to advance
the first 300 yards. I moved only when the

buffalo moved, and the entire herd would
spend long minutes frozen to one spot,

chewing and chewing and chewing. Then
one animal would move ten steps to the

right or leff, and ten others would follow.
I

began to dance in place, a reaction to

something that I had once read about the

poor eyesight of the buffalo. If they knew
that you were there and could follow your
movements, fhey would not become
suddenly alarmed. It was only after they

first saw you. after you were already close,

that they reacted. But by slowly dancing
in time to the music, I left little doubt thai

I

was 'indeed advancing toward them.

Slowly, ever so slowly, I shortened the

distance between us. Then something
strange happened. Suddenly, almost too

suddenly, I stood no more than 100 feet

from the nearest animal. It was as if, all at

once, I had been lifted right into place.

My senses were filtered through the light

breeze blowing across the river valley

at 8,500 feet of elevation. The shapes and
colors appeared sharp and vibrant, The
prairie and the mountains seemed alive. I

was nearly hallucinating. It was not so
much that any particular part of the

landscape had dramatically altered; rather,

every part seemed more vivid.
I had

entered buffalo time.

There I stood directly in front of the herd,

CONTINUED ON PAGE 59



CELESTIAL OMNIBUS

By Randall Black

Planetary explorers may someday
go to work the same way millions ol

earthbound commuters do: riding

the bus. With trip times measured in months
rather than hours, the "interplanetary bus"

would coast between planets, picking

up and delivering workers who've signed

up lor year-iong work details. The bus
could also be used to transport equipment
irom one planet to the next.

To hitch a ride on the bus, atwenty-first-

century traveler would first take a shuttle

to an orbiting space station. Once there he
would enter an excursion module similar

to the lunar landers used in the Apollo
program. When the interplanetary bus
neared the station, the excursion module
would take olf and link up with an airlock at

the hub of the larger rotating vessel. Long
booms, which house living quarters, would
extend from the hub.

While on the bus, a passenger might
dine on fresh vegetables from the habitat's

greenhouse. beiweer work ng shifts at

the spacecraft's large observatory. Upon
nearing his destination planet, the commuter
would reenter the excursion module, firing

rockets to enter orbit, and land while the

bus continued without stopping on its long
journey back through the inner solar

system. When operations on the planet

were completed, the excursion module
would blast off and rendezvous with the bus
to return home.
According to John Niehoff, of Science

Applications International, a private research
company now studying the interplanetary-

commutation concept, the bus would travel

along an elliptical "visit" orbit around the

sun. But to establish such an orbit, the
orbits of both the target planet and the earth

must be commensurate, that is, have a
period during which (he bus can repeatedly

encounter both the earth and the planet

as these bodies circle the sun.

In the case of Mars, the interplanetary

bus would orbit Ihe sun every 1.25 years,

encountering Earth every fourth journey

and Mars every third. Under these circum-

stances, travel time between Earth and
Mars would be nine months. By launching-
a fleet of two or more buses, a company
would further increase the opportunities for
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quick travel between these two points.

Part of the space bus's appeal lies in one
of the same benefits shared by earthly

buses; Passengers avoid the problem of

parking. On Earth, parking requires space.
But in space, parking requires energy,

first to enter planetary orbit and then to leave

it. Traditionally, mission plans have taken
for granted that a ship containing massive
life-support systems must decelerate

into a parking orbit and then wait while a
smaller craft lands and returns.

Explorers would skip the fuel penalty lor

parking anything but their excursion
vehicle. The actual fuel savings would
depend on the weight of life-support

equipment, says Niehoff. The biggest fuel

expenditure would be launching the bus in

the first place.

"Once you've made that initial investment,

it's not something you have to reestablish

with each mission," says Niehoff, who adds
that the total cost of such a project has
not yet been determined.

Structurally, the bus would be lighter and
less sturdy than more traditional space
vehicles, since it would not have to endure

the stress of slowing down and speeding
up to enter and then leave a planet's orbit.

Given this design freedom, engineers
could betler cope with the problem of rotat-

ing the spacecraft in order to produce
artificial gravity.

During America's Skylab and the even
longer Soviet missions, astronauts lost

about 10 percent of their bone mass for

eve:y eight months they spent in space. So
far, there's no evidence that drugs or

exercise will fully prevent this loss. "The
ultimate countermeasure to this problem is

artificial gravity," says John Billingham.

chief of the Life Sciences Division at NASAs
Ames Research Center.

Unfortunately, artificial gravity, too, has
its downside: motion sickness. In studies

performed in a rotating-room facility at the

Naval Medical Research Laboratory, in

Pensacola, Florida, human subjects suffered

nausea and disorientation when the room
revolved at more than two revolutions

per minute. Furthermore, creating artificial

gravity is a much more complicated
process than the movie industry leads us
to believe. "Those people who saw 200?
saw a very, very, short radius arm for that

rotating spacecraft." Niehoff says. "Either the

craft had a very low gravity field or it was
spinning quite rapidly, and the passengers
suffered from motion sickness,"

Engineers are struggling with a second,
more serious threat to passengers' safety.

Radiation from a single solar Hare could kill

the crew within 30 minutes. In 1956 a
single flare gave off ten times the amount
of radiation needed to kill humans. Design-
ers plan on equipping the bus with a storm
cellar, in which tanks ol drinking water
would double as shielding.

Warning devices and possibly a solar

telescope would be sheltered in a separate
compartment. Obviously, its chief use
would be to observe storms. But the

astronomy equipment could also help
relieve the inevitable boredom of a long
interplanetary cruise. Passengers could wile

away the hours charting the stars, even
documenting the positions of distant

galaxies— in addition to spending time

planning which bus stops they should visit

during the next trip.DO



VANISHING CANNIBALS

By Robert Masello

The ancient Chinese accused the

Koreans of doing it; the Koreans

denied it but accused Ihe Chinese.

Columbus strongly intimated that the

Arawak Indians were guilty, and the Con-
quistadors told hair-raising stories about the

Aztecs. In virtually all times and all places,

gruesome stories of cannibalism have
emerged to feed our more prurient interests.

But one anthropologist now believes that

the stories may be nothing more than

imaginative myth. William Arens, a professor

of anthropology at ihe State University of

New York at Stony Brook, had never

questioned the literature of anthropophagy
(cannibalism) until a student in one of his

lectures "asked why I was talking about

kinship systems and economics instead, of

gooc: stuff like cannibalism."

Prompted by the student's question and
his own admiftedly cynical turn of mind,

Arens began to investigate the scholarly

literature on cannibalism. And the more he

investigated, the more skeptical he be-

came. Most of whai he found were ancient

and unverifiable stories, built on hearsay.

Even modern accounts from reputable

scientists weren't convincing. Margaret

Mead, writing about the Mundugumor
people of New Guinea, had blithely

described them as a "cannibal tribe," though

she herself had never witnessed the act.

It had been outlawed, she explained,

by the Australian government three years

before she got there. And Klaus-Friedrich

Koch, an anthropologist who studied a

neighboring "cannibal" tribe, did not actually

observe the rite there, either—though he
heard that two white missionaries were
eaten two years after he left. No one ever

seemed to be around, Arens noticed,

for the grim event itself. Puzzled, Arens

placed an ad in the newsletter of the

American Anthropological Association,

asking anyone with firsthand knowledge of

cannibalism to contact him.

"I thought I might turn up some helpful

fieldworker in South America or New
Guinea." Arens says. But all he received,

besides a couple of requests to share

whatever information he got, was a letter

"from one anthropologist, who referred me
to a second, who said the first must be
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mistaken but suggested a third, who
answered that the second was confused."

Convinced he was now onto something,

Arens compiled his findings and wrote

a book called The Man-Eating Myth.

"Cannibalism is the most profane act we
can imagine, and horror like that fascinates

us," says Arens. "But the fascination does
not confer authenticity." While conceding
those rare instances of cannibalism among
shipwrecked sailors or the starving survi-

vors of a natural disaster, Arens "found

nothing to suggest that cannibalism was
ever a customary part of any society,

in any time or place."

So where have all the gory tales come
from? Chiefly, according to Arens. from the

"negative view of non-Western cultures"

propagated, intentionally or not, by genera-

tions of anthropologists. Cannibalism is

the ultimate calumny one nation, tribe, or

society can hurl at another, and where
anthropologists should have stepped in to

question the charges, instead they

accepted, even validated, them. They
bickered about the specifics—who ate

whom, how often, as a protein supplement

"o kiiied. Oil! tew are eaten.

or a religious ritual?—without questioning

the fundamental assumption.

Arens's work has kindled the interest of

several physical anthropologists, scientists

who study the human fossil record. Among
them is professor Timothy White, of

the University of California, who comments
that his own studies had begun, independ-

ently, to lead him to similar conclusions.

"But Arens has pointed out that if we're

going to get the kind of evidence that he as

a scientist is demanding, we're going to have
to look to the archaeological record for it."

White is doing just that, carefully examin-

ing the fossil remains of man's earliest

ancestors. Because some of these skeletons

show signs of having been dismantled, or

the bones bear marks of cutting or charring,

"the Neanderthals and before have usually

been taken at face value as cannibals." But
there are many possible explanations for

the condition of these prehistoric bones,

including cremation, scavenging by wild

animals, and even the improper exhumation

of them by overeager archaeologists.

Absolute proof is hard to come by "But if,

tor instance, you can establish that they

were treating the human bony remains in

the same way that they were treating a cow
or whatever else they were eating,

"

observes White, "then you've made a
pretty good case for cannibalism." For the

time being, though, White agrees that

Arens's skepticism is merited.

Then why hasn't it had more of an impact

on the anthropological community or the

public at large? Arens contends it's not only

because anthropologists have a vested

interest in keeping one of their science's

most accepted—and attention-getting

—

tenets alive but also because in a larger

sense, cannibalism has never been more
than "an impression, an ethnocentric way of

looking at the world. And it's very hard to

change something as ingrained as that,"_

Cannibalism, Arens cautions, could be
proved one day. "It's even unfortunate that

it hasn't been because it would be a much
more interesting world if it were. But

considering all the available evidence," he
concludes soberly, "I think we're just going

to have to live with the fact thai we probably

don't eat each other."DQ



ULTIMATE CATALOG

By Marcia Bartusiak

J^^ II I ask is a tall ship and a star to

M/^^L steer her by," wrote the British

# \ poet John Masefield in 1902. If

Masefield were to comment on today's

methods of celestial navigation, he would

find things a bit more complicated.

To be able to aim the long-awaited Hubble

Space Telescope (HST) at diverse targets

around the sky, astronomers, com-
puter scientists, and engineers at Baltimore's

Space Telescope Science Institute are

cataloging more than 20 million celestial

objects, the largest undertaking of its kind

in astronomical history.

Tracking a star or a faraway galaxy with

an earthbound telescope is a relatively

easy operation. With the earth as a reference

frame, a telescope can be pointed to a
specific "longitude" and "latitude" on the"

celestial sphere.

Some 300 miles out in space, however,

the 12-ton observatory will have no such

bearings to rely on. Instead, astronomers

will have to use a different orientation

system. To aim the HST they must first

pinpoint the precise position and brightness

of a pair of stars in the target's vicinity.

Guidance sensors on the telescope will

lock onto these "guide stars" and keep the

2.4-meter mirror fixed on the target with

hair-fine precision—within two millionths of

a degree—for 24 hours.

Such accuracy is absolutely necessary if

earthbound observers are to take full

advantage of the telescope's ability to

resolve objects ten times more sharply than

ground-based optical telescopes. Once
the telescope is up, guide stars will be
chosen from a computerized catalog and
their locations periodically radioed to the

HST's onboard computers.

The billion-dollar telescope will whip
around the earth once every 100 minutes,

and achieving such accuracy at that speed
"is a scary proposition," admits Helmut

Jenkner, project leader for the Guide Star

Election System.

"When the catalog was first conceived
several years ago," he continues, "it was
thought that a handful of people could get

the job done. But the difficulty in pinpoint-

ing the location of millions of guide stars was
vastly underestimated. Assembling the

Guide Star Catalog turned out to be one of

e they? The Space Telescope has to know.

the most difficult tasks to be completed
before the telescope's launch."

Today, at the institute's modern glass-

and-concrete edifice on the Johns Hopkins
University campus, about 30 people work

in around-the-clock shifts to complete

the project. They start with some 1,500

photographic plates of the celestial sphere.

Each plate covers a region of the sky

about as large as that occupied by the Big

Dipper's bowl. First a laser scanner will

"read" each plate, translating its regions of

light and dark into a series of numbers.
A specially designed computer program

then takes each digitized image and
automatically records every star, every

galaxy, and every nebula as faint as the

fifteenth magnitude (a class of objects

4,000 times too faint to be visible to the

naked eye). From the library of 4,500 tapes

that will eventually be processed, the

astronomers will construct the catalog.

The best guide stars are the sharpest,

most pointlike objects, which will be
recorded in the catalog. Also listed will be
more fuzzy objects, so they can be
avoided. Jenkner calls them "spoilers"

because their lack of definition could

confuse the telescope's guidance systems.

When the first edition of the catalog is

completed this fall, Jenkner estimates it will

list the positions and magnitudes of

between 20 million and 40 million sky

objects. The compendium will be 100 times

larger than the four-volume Smithsonian

Astrophysical Observatory star catalog.

currently astronomy's most extensive listing

of stars. "Ours will be the astronomical

reference catalog for years to come," says

the Austrian astronomer.

One daunting feature of this undertaking

is that once begun, it will never really be
finished. Since stars are continually moving
in our galaxy, "errors in the positions of the

stars will start to creep in a few years after

the telescope launch," notes Jenkner,

But as new photographic surveys are done,

the catalog will be updated periodically.

For the moment the project leader has a

more pressing concern: to complete the

first edition. "From now until launch day we
have to catalog about one star a second
to meet our deadline."DQ
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THE DEATH OF ET8-1

Last September 13, at 4:42 pm. Eastern standard time,

America entered the era of space warfare. A small heat-

sensing Air Force missile, launched from an F-15 fighter

plane, intercepted and destroyed an orbiting satellite

330 miles above the Pacific Ocean. Defense Secretary Caspar

Weinberger immediately hailed the test as "a great step forward"

in the development of the antisaiellite (ASAT) missile. White House

spokesman Larry Speakes lionized the event as "an incentive to

the Soviets" to negotiate genuinely for arms control.

As for the orbital target destroyed by ASAT's impact. Air Force

satellite P78-1, it was a jalopy that had already "outlived its useful

life." At least that was the official Pentagon story, put out by Air

Force Lieutenant General Bernard Randolph just after the ASAT
test. But upset scientists, surprised by the satellite's unexpected

demise, say it was an important solar observatory, and that an

instrument onboard, known as a white-light coronagraph, had been

taking invaluable photographs of the sun's outer atmosphere, or

corona, right to the very day of the ASAT test

"The lact that one deliberately destroys a useful data resource

like that is just unprecedented in my experience," says one re-

searcher who relied on satellite P7B-1 , solar physicist Steve Kahler,

of the Air Force Geophysics Laboratory at Hanscom Field, in Mas-

sachusetts.' "That has simply never happened.

"Normally, if a satellite is turned off," he says, "everybody knows

about it in advance, and all the arguments are laid on the table

before a decision is made. Now in this case, scientific input was
apparently not a consideration at all. The Air Force just decided:

'Here's a good satellite, so let's blast it.'

"

P78-1, which was launched in February 1979, soon earned a

permanent niche in scientific history when its coronagraph pho-

tographed several comets as they collided with the sun, dispelling

the notion that such "stargrazer" comets are extremely rare. On a

more workaday basis, P78vt's steady stream of pictures let scien-

tists closely observe the explosive coronal disturbances that shower

highly charged subatomic particles into space, endangering as-

tronauts, illuminating the earth sky's brilliant auroral light displays,

and disrupting electronic communications and terrestrial power

lines. Learning to forecast such upsets has been one of the most

fruitful payoffs from P78-1's coronal photographs.

Indeed;" Joseph Hirman, the chief forecaster at the U.S. Space

Environment Services Center, in Boulder, Colorado, says the

P78-1 coronagraph revealed coronal disturbances that he could

not detect by any other means. "II was a disappointment, to say

the least, to learn it no longer existed." he says. 'As far as we were

concerned, it was still providing useful data."

What brought P78-1 center stage in its role as ASAT's victim

were technical problems that prevented the launch of the intended

ASAT target, the balloonlike Instrumented Test Vehicle. Ironically,

the ITV's bugs have since been corrected. And one ASAT-test

critic, US. Representative Ed fvlarkey, of Massachusetts, now
charges that the Reagan administration rushed the ASAT test to

make a display of military muscle before last November's Rea-

gan-Gorbachev summit and to avoid a possible congressional

moratorium on ASAT testing. "I find it disgusting that our govern-

ment chose to wantonly destroy a valuable scientific asset for what

seemed to be purely political reasons," says Markey, a Democrat

and prime sponsor of legislation to bilaterally freeze development

of nuclear and space weaponry.

But the actual decision to target P78-1, Air Force spokesman
Major Ron Rand says, was based on the conclusion that the sat-

ellite had outlived its originally planned one-year operational life

as well as its "maximum design lifetime" of three years. The Air

Force intended to shut it off in 1987 anyway, and its batteries had

so degraded that the satellite could have failed at any time.

Scientists, though, had been intent on keeping P78-1 alive for

four more years, until it had produced a first-ever photographic

record of the entire 11-year-cycle of solar activity. They are skep-

tical of the Air Force's claim that P78-1 was in danger of faltering.

"In the space biz," solar physicist Kahler says, "there have been a

lot of surprising satellites that don't ever seem to want to die."

Another solar physicist, David Rust, of the Johns Hopkins Univer-

sity Applied Physics Laboratory, says P78-1 had lasted seven years

and was "more or less expected to go for another four."

As for the burial of P78-1 : Its remnants are still in orbit. On impact,

P78-1 shattered into more than 100 "observable" bits, joining the

more than 4.000 pieces of man's orbital space junk, all of which

pose a hazard to passing spacecraft. In a few years, however,

P78-1's debris will drop' into Earth's atmosphere and burn up, re-

ducing the space-junk hazard . . . and obliterating the last trace of

a once-valuable observatory.

—

ERIC MISHARA
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CAR EXHAUST IN
OUTER SPACE

Do products of combustion

dim a sky ablaze with stars?

Scientists have tong been
trying to determine the

composition of gases and
dust clouds that obscure
distant stars and that register

on their spectrographs as
"diffuse interstellar absorption

bands" (discovered in 1934)

and "unidentified infrared

emission features" (discov-

ered in 1973).

Now a U.S. team—Lou
Allamandola, John Barker,

and Xander Tielens—working

at NASA's Ames Research

Center, in California, thinks it

has found the answer to

both puzzles: soot.

"It's an amorphous, glassy

form of carbon, like the stuff

that makes up soot, like what
you get when you burn a
hamburger," says Allaman-

dola
L
.a physical chemist. "It's

extremely complex, with

molecules of twenty to fifty

carbon atoms."
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An example of what it

resembles on Earth is chry-

sene, a polycyclic aromatic

hydrocarbon (PAH) found"

in automobile exhaust. This

leads him to opine that

interstellar dust is simply a
form of PAHIution, as if auto

exhaust had besmogged
the Milky Way.

Since there is no auto

traffic that we know of in in-

terstellar space, the PAHIution

must be coming from a
different source. Allamandola

suggests it is material ejected

from the innards of dying

red-giant stars. '

—Frank Zoretich

I
MAGNETICVACUUM

lighted 13- by 16-foot room
doited with the magnetome-
ters that are the tools of

the geologist's trade. But pull

oul a simple compass and
something astonishing hap-

pens— its needle refuses

to point consistently to mag-
netic north.

This apparent anomaly is

neither an optical illusion

nor a sideshow trick. The lab-

oratory, at Scripps Institute

of Oceanography, in La Jolla,

California, has been specifi-

cally designed so as to

lock out the magnetic field of

the earth itself. Built at a

cost of $250,000, the room is

"wallpapered" with a special

steel that is highly suscepti-

ble to magnetism. When
subject to an alternating

electric field, the steel

walls are magnetized in the

direction of the earth's mag-
netic field. At the same
time, the walls project a cor-

responding magnetic field

in the opposite direction, and
the combined effect neatly

renders the room mag-
netically neutral.

"I tell you, we haven't begun
to discover what science

can do to the body and mind
of man!"

—Henry Jeckyll

"Science knows nothing of

the goodness of creation

because it merely describes

and relates, it does not

evaluate."

—J. Neville Ward

Working in this magnetic
vacuum, geologist Lisa Tauxe

can date ancient rocks with

unprecedented precision. In

the past, dating has been
made difficult because rocks

often acquire magnetism
not only at the time they are

formed but from such subse-

quent events as lightning

strikes or attacks of rust. But

if a rock is cooled in a mag-
netically pure environment,

these subsequent "magnetic

moments" can be erased,

leaving behind only the

original magnetic record that

constitutes the rock's birth

certificate.

If Tauxe is right, the suc-

cess of the magnetic vacuum
may soon stimulate a round

of excited imitation. "I got

in on the beginning of a new
wave," she says. "But now
I
think everyone who can

afford it is going to build

one."— Bill Lawren

"Botany is not a si

the art ol insulting flowers

in Greek and Latin."

—Alphonse Kerr

"Pray to God, but keep rowing

to the shore.
"

—Russian proverb

,X
Compass needles are supposed to porn! north. But in a special

room at Scripps, they refuse to move toward their magnetic destiny.



ALASKAN DINOSAURS

A pile of dinosaur bones is

heating up the debate over

the asteroid theory of extinc-

tion. Last summer a research

team led by paleontologist

William Clemens, of the

University of California at

Berkeley, investigated a re-

markable dinosaur-bone bed
discovered on a coastal

plane in northernmost Alaska,

where modern-day reptiles

never tread. The remains

of vegetarian duck-billed di-

nosaurs, two types of carniv-

orous dinosaurs, and two

other reptiles—a crocodilelike

creature and the aquatic

plesiosaur—are among the

150 bones recovered.

The bones are between 50
million and 70 million years

old. Botanical fossils show
clearly that back then the

area was a coastal swamp
whose climate was subtropi-

cal to temperate, with few

or no frosts. But the site was
located, as it is now, well

within the Arctic Circle, where
winter nights last weeks or

months. The dinosaurs

that lived there were evidently

adapted to extended periods

of darkness. Clemens sug-

gests they stuffed themselves

in the fall and then just hung

about sluggishly until spring,

The finding, Clemens

|
says, challenges the asteroid

l theory of extinction. The
i theory proposes that an ex-

j
traterrestrial object crashed

i into Earth 65 million years

ago. The impact produced a

;

huge dust cloud that dark-

ened the air, lowered the

temperature, and generated

acid rain for a few weeks
I or months, killing off the dino-

!
saurs by destroying their

j

food supply. But the arctic

dinosaurs would have taken
i a few weeks or months of

]
darkness as a run-of-the-mill

I winter event.

|
It's also possible, though a

j
bit mind boggling, that in-

,
stead of adapting to the

I
dark, the reptiles pulled

themselves out of the
' swamps and trooped hun-

j
dreds of miles south every

j

fall. But this can be easily

I disproved. "If it turns out they

are representatives of spe-

i cies that are unknown in

!
lower latitudes," says Clem-

ens, "that will be strong

evidence that we're dealing

. with forms that didn't migrate."

—Leah Wallach

THE ULTIMATE
WALKMAN

Elwood G. Norris, of Salt

Lake City, Utah, is an enter-

prising soul who has devel-

oped a tiny, self-contained,

cordless radio that fits entirely

inside the ear canal. It weighs

just one eighth of an ounce
and sells for little more than

ten dollars.

Morris, an electrical engi-

neer, is president and chair-

man of the American Tech-

nology Corporation, and

he holds the patent on the

"ear radio," a multitransistor

device that can pick up

AM radio signals from 40
miles away on a circular

receiver about one half inch

in diameter. It uses a cushion

that (its into the ear canal.

The device is like a Sony
Walkman—minus the wire.

'Uust stick it out of sight in

your ear," explains Norris,

whose wireless contraption is

manufactured in Hong Kong.

"This is not a toy," he urgently

insists. "It's not some sort of

crystal set. It's a real radio."

According to its inventor,

the device has a lot of rather

obvious practical applica-

tions: as a paging mecha-
nism, as a law enforcement

tool for police, for military

communications, and even

as a means of cuing stage

performers. Norris is now
working on models that could

handle FM, CB, and stereo

transmissions to accompany
his AM model. But what
intrigues him most is the in-

terest NASA has shown in his

invention. The space agency
has asked him to develop

a two-way version of the ear

radio that could let its user

both talk and listen without the

The sell-contained ear radio.

Surprising interest from NASA.

bother of a microphone.

Says Norris, "There's no

reason we couldn't eventually

have cordless conversation

anywhere in the world."

—George Nobbe

"Archaeology sounds like dull

sport in five syllables. I!

isn't. It's the Peeping Tom of

the sciences. It is the

sandbox o! men who care

not where they are going; they

merely want to know where
everybody else has been."

—Jim Bishop

"You live in a universe; and
within you, you form pictures

of the universe as it appears

to you. And you know nothing

of that universe and can

know nothing except for the

pictures. But the pictures

within you of the universe are

not the universe. ..."

—A. E. van Vogt

"In the fields of observation,

chance favors only the mind
that is prepared."

—Louis Pasteur



coruTiruuufui

OMELET ROBOT

An aluminum robotic hand.

using three cybernetic fin-

gers and a thumb, cracks an

egg and rapidly whips the

contents; it plays "Strangers

in the Night" on the organ,

puts a nut on a bolt, and
swiftly rings a bell.

These small, showy tasks

are performed by the so-

called dexterous hand as a
demonstration ot its remark-

able versatility, explains

the research tool's chief de-

signer, Stephen Jacobsen,

of the University of Utah's

Center for Engineering

Design. But such an anthro-

pomorphic hand, once
perfected, could someday
be used in industry to as-

semble delicate electronic

components and by astro-

nauts working in space.

The fingers and thumb of

the robotic hand have joints,

so they can bend. In the

forearm are electronically

controlled pneumatic cylin-

ders and valves, called

actuators, linked to the

shoestring I ike "tendons" thai

extend inside the hand and
fingers.

"The robotic hand,

Ihe tendons are on the in-

side, is really an inverted

marionette," designer Jacob-
sen says. 'As the actuators

pull on Ihe tendons, the

marionette hand assumes
different positions."

To crack an egg or perform

other extremely tricky tasks,

the robotic hand must now be

operated in what is called

the master-slave mode.
"A person wears a control

unit, the master, on his hand,"

Jacobsen explains, "and

the robotic hand, the slave,

replicates the natural hand's

every movement."

But Jacobsen and his

fellow researchers are work-

ing to increase the robotic

hand's capacity to function

autonomously.

"The real goal," he says,

"is to understand how, based
on sensory information, a

computer can decide how to

deploy a hand and execute

a high-level task."

—Eric Mishara

"People only think a thing is

worth believing in if it's

hard to believe."

—Armiger Barclay

Stephen Jacobsen's new dexterous hand: It plays "Strangers in t

Night. " screws on nuts, rings ~a bell, and makes a mean omelet.
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PANSPERMIA UPDATE

Of all the theories as to

how life on Earth first arose,

perhaps the most controver-

sial is panspermia: the no-

tion, supported by Nobel

laureate Francis Crick, that

organic life was lirst seeded
by bacterial spores from

outer space (reported in Om-
ni's interview with Crick,

March 1982),

Hotly contested by the

vast majority of astronomers

and biologists, who maintain

that no spore could survive

the killing ultraviolet (UV)

radiation found in space, the

idea now has new support

after a series of ingenious ex-

periments by University of

Leiden (Netherlands) astro-

physicist Mayo Greenberg.
Greenberg and graduate

student Peter Weber sur-

rounded lab samples of Ba-
cillus subtilis spores with

a kind of "molecular cloud"

(composed of molecules

of water, methane, ammonia,
and carbon monoxide)
sometimes found in deep
space. They then exposed
the spores to enormous
doses of radiation. The bom-
bardment formed a second-
ary molecular mantle, which
in combination with the

original cloud provided a
double shielding effect

against the radiation. Green-
berg then calculated that

while "naked" spores had a
life expectancy of only 150

years in space, at least

10 percent of those with mo-
lecular shields could last

up to 45 million years—more
than long enough to survive

an interstellar journey,

Panspermia's other big

problem, of course, is how lo

get Ihose spores off their

planet of origin and into

space in the first place.

Greenberg postulates a

planetary collision with a

comet, which might throw

spores high enough and fast

enough to get them out of

the planet's gravitational

grasp. "Panspermia is like

flying," he says: "It's most
hazardous at takeoff and
landing. Once the spores are

out there, we've shown they

can survive."— Bill Lawren

"The propensity for violence

. . , exists like a layer of

buried molten magma
underlying all human
topography, seeking

unceasingly some
unimportant fissure to

become the most
magnificent of volcanoes.

"

—Robert Ardrey

"Science is important to the

preservation of our republican

government, and it is a/so

essential to its protection

against foreign power.

"

—Thomas Jefferson



A BADCOLO
FOR BEES

Remember John Belushi

and the Killer Bees? Now
there's a new twist on the old

Saturday Night Live comedy
routine, one that could have

decidedly unfunny implica-

tions for the naf ion's agricul-

turalists.

It seems there's a tiny

insect, known as the acarine

mite, that has been known
to infest honeybee popula-

tions. The mites take up
residence in the bees' tra-

cheae, giving them what

California Assistant Food and
Agriculture Director Isi A.

Siddiqui calls "something like

what happens when a hu-

man has a very bad cold."

Thus debilitated, the bees
grow sluggish, and the level

of their pollen-seeking activ-

ify declines drastically. This

means that all crops that

depend on bees for cross-

poilinaiion-—$381 million

worth in California alone

—

could be endangered.

Apparently, the mite is

already causing trouble in

Mexico, where American

researchers have called the

problem "impressively se-

vere." But. says Siddiqui,

because of the state of the

Mexican economy, "no

real effort has been made to

gefridof them." What's

worse, the mite now appears

to be drifting north. Last

July workers found the mites

in a hive in Texas, and since

then a USDA search has

turned them up in almost a

dozen states, including

Florida, Nebraska, Ohio, and
North Carolina."

The only way to eradicate

the bee buggers, Siddiqui

says, is to get rid of every hive

within a half-mile radius of

any infestation. Although the

local effect on beekeepers

would be disastrous, he

concedes, "you'd be protect-

ing hundreds of thousands

of other hives"—to say noth-

ing of the surrounding

crops.— Bill Lawren

"Anybody who profits from

the experience of others

probably writes biographies."
—Franklin P. Jones

"Why should I paint dead
fish, onions, and beer

glasses? Girls are so much
prettier."

—Marie Laurencin

"The nature of man is always

the same: it is their habits

that separate them."
—Confucius

"For tribal man space was
the uncontrollable mystery.

For technological man it

is time that occupies the

same role."

—Marshall McLuhan

LASER VISION

Radial keratotomy is a new
operation for easing near-

sightedness by cutting slits in

the eye's cornea. But even

while physicians study early

trials of the technique, a

new variation of the proce-

dure that may prove more ef-

fective has emerged: laser

radial keratotomy.

In a nearsighted person,

the eye focuses light too

sharply, forming an image in

front of the light-detecting

retina. Radial keratotomy, first

tested in the Soviet Union,

involves making thin cuts in

the cornea, the transparent

outer layer of the eye. The
cuts form a pattern like the

spokes in a wheel. The
result, once the slits heal, is a

reduction in the eye's focus-

ing power that should im-

prove vision.

The cornea is only one
fiftieth of an inch thick, so it

takes a steady hand to do the

job with a scalpel. At the

Massachusetts Eye and Ear

Infirmary, in Boston, Dr.

Carmen A. Puliafito has

shown that pulses of ultravi-

olet laser light can do the

same job if they are imaged
to form the proper slit pat-

tern. The depth and number
of cuts, which determine

the degree of correction, can

be controlled electronically,

So far, however, the laser

approach has been tested

only on rabbits,

Tens of thousands of

patients have had radial ker-

atotornies, but the surgery

remains controversial. Results

are hard to predict, and
specialists warn that though

it can reduce nearsighted-

ness, it cannot promise

correction to perfect 20-20
vision. By giving eye sur-

geons more precise control

over cuts, the laser approach

mighl make radial keratot-

omy more effective. But

for now the risks are large

enough thai Puliafito himself

will continue looking at the

world through thick

glasses.—Jeff Hecht

"Fortune brings in some
boats that are not steered.

"

—William Shakespeare

"Actuality is a running

impoverishment of possibility."

—John Updike

Note laser-cut slits arranged spokelike a
newest high-tech treatment for ea.
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Aztec drawing depicts the

Spanish conquest.

AZTEC DELICACY

Amaranth, an unusually

beautiful crop with brilliantly

colored purple, red, orange,

and gold flowers, was one
of the major food sources of

the ancient Aztecs. They
baked its grain into bread and
popped its seeds into a

popcornlike confection. After

centuries of neglect, the

plant has been recently re-

discovered by scientists who
claim its remarkable milklike

protein may one day help

nourish the world's hungry.

Amaranth was driven

into obscurity by the Spanish
conquistadors, who associ-

ated the plant with blood-

thirsty pagan ceremonies,

according to amaranth
researcher and National

Academy of Sciences (NAS)
staff officer Noel Vietmeyer.

"They witnessed grisly human
sacrifices and saw human
blood mixed with amaranth
flour and baked into loaves

shaped like snakes, birds,

and gods," Vietmeyer ex-
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plains. "The figurines were
broken into pieces and
handed out to be eaten dur-

ing religious rites and at

family gatherings. This out-

raged the Spanish monks,
who said it was a mockery of

Hoiy Communion."
The Spaniards quickly

banned the crop and forced

the Indians to grow barley

instead. "Amaranth almost

disappeared, but a few hardy

souls continued to cultivate

it in the mountains of Mexico
and South America," Viet-

meyer says.

Then, in the early 1970's,

Australian plant physiologist

John Downton discovered

that amaranth's seeds contain

an unusual type of protein

—

not only does it have about
twice as much as conven-

tional grains, but it also

contains abundant lysine, an
amino acid usually lacking

in plants. "In fact, it has .

as much lysine as milk." Viet-

meyer points out. "and
that's our highest standard of

nutritionalexcellence."

A recent NAS study panel

concluded that amaranth's

quality protein, coupled with

its ability to grow in hot,

near-drought conditions,

make it a likely candidate to

help curb world'hunger.

To that end, the NAS is cur-

I

rently funding amaranth-
research programs in several

developing nations, including

Thailand, Kenya, and Peru.

—Sherry Baker

OLD AIR

Researchers at Los Alamos
National Laboratory, in New
Mexico, want to analyze

the "old air" trapped inside

antique brass buttons, hour-

glasses, and telescopes.

The purpose of the novel

study is to determine the

exact amount of carbon diox-

ide that has been added to

the atmosphere as a result of

burning fossil fuels. In-

creased carbon dioxide

levels are responsible for the

global warming trend known
as the "greenhouse effect,"

which scientists say is melting

the polar ice caps and rais-

ing ocean levels,

"Previous to the year 1860
the carbon dioxide content

of the air was fairly constant;

then ii started climbing,"

explains Los Alamos re-

searcher Jane Poths, who
borrowed the antiques from

museums and private owners.

"We want to verify the level

of carbon dioxide in I860

and determine how much of

it has been added to the

atmosphere since then."

The researchers will draw
the air from the sealed but-

tons and antiques by drilling

tiny, "inconspicuous" holes,

Poths says; then they will

analyze Ihe escaping air. Be-

cause they know each item's

approximate date of manu-
facture, they will be able

to pinpoint the atmosphere's

carbon dioxide content at

given times in history.

"It is necessary to deter-

mine what effect man's past

activities have had on carbon
dioxide levels in the atmos-

phere," Poths says, "to create

better models of what will

happen in the future."

—Eric Mishara

"Science is a world of most
unlikely truths. And if we
have found that it works, we
have to thank the imaginative

courage ofmen who were
willing to fly in the face of their

live senses, from the day of

Galileo to Einstein."

—Jacob Bronowski

"The true hero of our

century—the electron."—Arthur Eddington

"Calculation never made a
hero.

"

—John Henry Newman

"I like young girls. Their stories

are shorter.

"

—Thomas McGuane
Los Alamos researchers are about to begin drilling into these
antique brass buttons in search ol hundred-year-old carbon dioxide.



John loves Mary, but

because he is about to em-
bark on a very dangerous
mission, he conceals his true

feelings from her, As a result.

Mary lands in the arms of

Bill, and poor John winds up
all alone.

This little melodrama is

typical of the soap opera

plots turned out by a com-
puter program that artificial-

intelligence researcher

Michael Lebowitz, of Colum-
bia University, in New York,

has developed,

By teaching the computer
to outline soap plots, Lebo-

witz, a self-described soap
fan, hopes to gain new
insights into human creativity

so that it can be pro-

grammed into computers

of tomorrow. Soap operas,

he explains, break down into

many formulas, or plot frag-

ments, that the computer can
store and later reassemble

in new ways. For instance, the

circumstances of John's

"frustrated love" for Mary are

one such formula, or if John

somehow exacts revenge on

Bill for taking Mary, that

revenge would be another

formula.

'A lot of the elements of

creativity are more formulaic

than some people would

like to believe," Lebowitz

says. "What actually makes
creativity so difficult to re-

create is that each human,
just by having lived for a

number of years, has an in-

credible richness of experi-

ence and acquired informa-

tion to key into."

Lebowitz is attacking this

problem by structuring his

computer program around
certain guiding principles, or

rules, that human soap
writers have evolved based
on experience.

"For example," he says,

I "one of the rules of thumb in

writing soaps is that 'happily
1 ever after' doesn't work.

[
Never let the characters be

i happy"—EricMishara

'EORITE OIL

In Sweden engineers are

currently preparing to drill

a hole 15,000 feet deep
through a 360-miliion-year-

old meteor-impact crater

in hopes of striking oil. Cornell

University astronomy profes-

sor Tom Gold believes that

if they succeed, he'll have

proof that petroleum isn't a

by-product of plants and
animals, as most geologists

have long insisted. "Instead,"

he says, "oil is inorganic

and was brought to the earth

in meteorites."

Gold, who credits the

nineteenth-century Russian

chemist Dmitry Mendeleyev
with originating the idea,

explains that when the earth

was first formed, carbon-

rich meteorites were buried

deep within the planet, where

the intense pressure caused

them to release hydrocar-

bons that became today's oil

and gas.

"Geologists look for oil by

I searching for source racks,

I
which they assume contain

|

biologic material." Gold says.

|
"They are really just finding

rock that has been invaded
"

from below by inorganic

material that oozed up and

got stuck in the rock." His

arguments convinced the

Swedish Power Board, the

U.S. Gas Research Institute in

Chicago, and other agencies

to fund the project.

j
According to University of

i
Southern California petro-

|
leum engineering professor

i
George Chilingar, however..

j "That Swedish experiment is

* a big waste of money." Chil-

I
ingar emphasizes that the

majority of petroleum re-

; searchers strongly disagree

with Gold's theory. "We've

found structures in petroleum

that are clearly derivatives

of green plants and animal

blood pigments. So in my
mind, there is no question but

that petroleum is of organic

origins."

Gold agrees that small

amounts of biological material

are found in oil. "But that's

because of contamination that

occurs, ft certainly doesn't

prove that oil comes from

living things."

If he is correct, much more

meteorite -derived oil may
lie deep in bedrock around

the earth. "The Swedish
project should be completed

in about a year. So by 1987,

I'm hoping I won't have to

debate this theory any

longer," says Gold, pointing

out a jar in his office filled

with oil that was found drip-

ping from a rock at the site,

"We've already found that,

plus we've drilled seven small

holes and they all show
methane and hydrogen at

combustible levels. We are

definitely onto something."

—Sherry Baker
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THERMODYNAMICS
OF PIZZA

There are many great

unanswered questions in

science. Do gravity waves
exist? Is the mind con-

tained in the brain? Can we
ever exceed the speed
of light? Why does pizza burn

your mouth so badly?

Now, thanks to Yale bio-

physicist Harold J. Morowitz.

the pizza question, at least,

has finally been answered.

Morowitz wondered why a
freshly baked pizza, even
though delivered (rom afar,

retains its heat well enough
to inflict a searing pain upon
the mouth of the customer.

The answer, published in a

paper entitled "Thermody-

namics of Pizza," which
appeared in Hospital Prac-

tice, involves the insulating

properties of the pie's peculiar

architecture.

A baked pizza, says Mo-
rowitz, is a trilamellar struc-

ture. There is a layer of baked
yeast-flour dough, a layer

of "partially dessicated

seasoned tomato paste," and
a final layer of melted mozza-
rella, which Morowitz has

Ouch! Blame the trilamellar

architecture and the MML.
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designated the MML.
The top layer, the MML, is

the culprit in pizza burn.

But the others play essential

roles. The bottom layer, for

example, is a "low-water-con-

tent material with a large

number of nonconnecting
small air spaces"—pizza

crust. It's a wonderful insula-

tor. Between the crust and
the MML is the partially

dessicated seasoned tomato

paste. "Regarding the ther-

mal properties of partially

dessicated seasoned tomato

paste," Morowitz says, "the

literature is most unhelpful."

Its composition, however,

suggests it would have
a relatively high heat capacity

and a low conductance. It

would thus serve as a buffer

between the crust and the

MML
The baked pizza leaves

the oven at 26CPC; that's fully

160° higher than the boiling.

point of water. It's then placed
in a cardboard box for deliv-

ery. In a boxed pizza, the

MML is insulated above by a

layer of cardboard and a
layer of air. It's insulated below

by a layer of cardboard, a

layer of crust, and the layer of

tomatoey buffer. It loses

heat very slowly,

"Beyond the thermody-
namic view is the gastronomic

one," Morowitz says. "What
is the optimal temperature of

pizza for eating pleasure?

Here the necessary experi-

ments are clear-cut, and I for

one would happily volun-

teer. . .

. "—Carol Deppe

"History matters; it confounds

perfection and proves that

current life transformed

its own past.

"

—Stephen Jay Gould

SCIENCE-FICTION
OUZNO.9

Last month we looked at

marvelous inventions that had
been predicted in science-

fiction stories. What about

predictions that have not

come true—yet? Given below

are five wonderful or fanciful

inventions that do not yet

exist. Can you name the sci-

ence-fiction stories in which
they were "predicted"? In

most cases, there is more
than one such story, but we
are interested in either the

earliest or best-known' story

dealing with the invention.

The answers are given at the

end of the quiz.

1. Teleportation, the ability to

travel through space by
using mind power.

2. A tunnel beneath the

Atlantic Ocean connecting

New York City with London
(handy for people who get

sea- or airsick).

3. A 22,300-mile-high "ele-

vator" that transports people
from the earth's surface to

orbital space.

4. A drug that greatly—

although only temporarily

—

improves one's intelligence,

Hint: In the movie made
from this story, the invention

was changed to a new
surgical procedure.

5. Starships that travel faster

than light,—Ben Bova
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"The church saves sinners,

but science seeks to stop

their manufacture."

—Albert Hubbard
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provided him with conlacis, including Mar-
cel Pierre, a voodoo priest reportedly ca-

pable of making the zombie potion, and Max
Beauvoir, a noled authority on.the voodoo
religion. They also gave him some money,
an airline ticket, and a photograph or Clair-

vius Narcisse.

Davis returned to Haiti four limes, discov-

ering not only the formula of the zombie
powder but also penetrating the voodoo
mystique deeply enough io place zombifi-

cation in its proper cultural context. He
eventually realized that the story of voodoo
echoes the history oi Haiti, from the African

origins of its people to the successful Hai-

tian independence movement, to the pres-

ent day, where voodoo culture is in effect the

government of Haiti's countryside.

The following excerpt from Davis's new
book, The Serpent and the Rainbow (Simon
& Schuster), is an account of how he found
and analyzed the zombie poison, solving one
of Ihe most puzzling biological mysteries of

all time. The story picks up after Davis, pos-
ing as a representative of powerful interests

in New York, has bought a bogus sample of

zombie powder from Marcel Pierre. Realiz-

ing he's been had, he returns to Pierre's

hounfour (voodoo temple) with Beauvoir.

When Max Beauvoir and I entered the

hounfour there were three of them, sitting with

their backs to the ocher walls of the bagi [the

temple's inner sanctuary]. Marcel still hid

most of his face, offering only the same cold

slare.
I
greeted him. He made a place for

me beside him, near a table.

"Well," he said.

"It didnt work,"
I told him. Beauvoir lit a

cigarette and repealed my words in a low
voice. I added, "Ten days

I
waited, and noth-

ing happened."

Marcel showed disbelief,

"Your poison is useless," I said. Then
I

looked around him at his two companions
and asked why they bothered to hang out

with a charlatan. One of them made a move
toward me. Beauvoir ordered him to sit.

Marcel flushed, and then for the first time

the words poured out of him. He called me
a liar in a dozen ways before moving indig-

nantly into the bagi. Beauvoir dismissed the

onlookers.. Marcel came back with a bag
containing the same white aspirin bottle he
had shown us the first day. As he crossed in

front of me I grabbed the bag from his hand,

tore off the top of the bottle, and with my
hands above his line of sight, pretended to

pour the powder onto my hand. It did not

touch my skin, but Marcel was certain it had.
I pretended to examine the poison and then
io return it to the bottle. I replaced the top
and, as I passed it back to him, cleaned my
hand on the leg of my trousers.

"Sawdust," I said contemptuously.

Marcel fell back, momentarily silent. Flies

like huge particles of dust danced up and '

down a shaft of light that cut across his face.

Looking first at- me and then at Beauvoir, he
said simply, "He is a dead man."

I got to my feet slowly. "Tell me, then, when
will I die?"
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Marcel sensed his advantage. "A day, a
week, a month, a year. You shall die from
handling that powder."

I drew a breath and felt the hot air sink into

my-chest. I could only maintain the ruse. "So
what are you trying to tell me. Everyone must
die sometime."

For the first time, Marcel laughed, reveal-

ing a row of perfect teeth. Looking toward

Beauvoir, he said, "This white of yours is a
brave man," and after a pause, "but he is

also very stupid." Only later would I discover

that the jar contained the real poison.

Moments later the subject of money rekin-

dled Marcel's fury. It was one thing to ques-
tion the quality of his preparations; it was
quite another to demand the return of money
that he had already spent.

By now several of his women had slipped

back into the hounfour. This time, when he
flew into the bagi, it was with a small black

vial that he returned. He placed it delicately,

almost reverently, on the table between us.

Rage still marked his tace, and rivulets of

4/ saw a

small, shrunken head,

lips drawn

back over tiny, yellow

teeth, eyes

squinting in toward each
other. It

was a child, a baby giri.^

swooi ran across, 'us hairless brow
"Blanc," he yelled, "you and your kind

come a thousand miles to gel my poison.

Now you tell me my powder is not good. Why
do you waste my time? Why-do you insult

us?" He paced and slashed the air with his

arms. His women formed a cordon around
him. Then he stopped, "If you do not think [

make good poison," he said, gesturing to-

ward the table, "drink this and I promise you
will not walk out of here alive."

The circle of faces challenged me. Beau-
voir could do nothing. Marcel came so close

I could feel his breath. The silence was un-

bearable, yet only I could break it.

"Marcel," I said finally, assuming a concil-

iatory tone, "it is not a question of whether or

not you can make good poison. I know that

you can. That is why
I
came a thousand miles

to get If. All I am telling you is that what you
made me is worthless." I stood up and
moved away from the table, rubbing my face

with my hands. "You may think the money I

paid you is a lot, but to my backers it was so
little money that they will not even notice that

it's gone. But if you send me back to New
York with thai useless powder, you will lose

the potential to make thousands and thou-

sands of dollars from us in the future."

They were stunned. There was a quiver.

Then everybody stiffened and held their

breath for a silent minute. Some perhaps
thought of the money, others may have
weighed the insult. Marcel said nothing.

"So you think about that," I said, "and
I
will

be back in the morning." At that Beauvoir
and I walked out, slowly pushing our way
through his women like men fording a river.

There was no moon, and the clouds
blocked the stars. A tremendous thunder-

storm had cracked open the dusk sky,' Now,
shortly after midnight, by the roadside sev-

eral miles north oi Saint Marc, the dark clouds

remained menacingly on the horizon.

There were five of us—Marcel, myself, his

assistant Jean, and two of Marcel's women.
We left the road on foot and crisscrossed up
an eroded draw, weaving through spindly,

brittle vegetation. Here it was pitch-dark.

There was one flashlight, but its lading light

was of little use. Marcel carried it in front,

stumbling and laughing in a morbid glee

thoroughly seeped in rum. Behind him came
Matilde. her long dress running behind her

as she. walked. I followed, and the other

woman, Marie, took my hand. Jean was the

last, and he seemed to have night vision. He
moved slowly, steadily up the draw, his sen-

ses keen, taking in every sound or move-
ment. Slung over his shOL oc were a shovel

and a pick

On a dry knoll, with the hills all around like

a finely placed shroud, the air tasted damp
and decayed. The rain was coming. Sheet
lightning flashed in bursts of distant light thai

revealed shadows on Marcel's face. In his

dark glasses, worn by night as well as day,

1 saw reflections of the two women—Marie
in red, Matilde in white, her dark skin glow-

ing out of all that white cloth. Far below, the

headlights of passing cars and trucks
skimmed the roofs of the hamlet, The people
there were asleep, while we were about to

steal one of their dead.

The tomb was unmarked, just a slight rise

in the soil. The shovel didn't dig; il scraped
the compacted soil from the grave. The pick

broke, it off in lumps, Some four feet down,
the blade of the shovel tore into the reed mat
that lined the recesses of the tomb. Beneath
the mat were several layers of cotton cloth,

the brilliant colors scarcely faded. Then came
ihe hollow ihud of steel upon a wooden cas-

ket. Jean stopped to cover his face with a
red cloth and rub liniment on all exposed
parts of his body. We did the same. Cau-
tiously Jean scraped the loose dirt from

around the coffin. Leaning as far away from

the grave as possible, he reached one arm
into the ground and with the pick attempted
to pry the coffin from the base of the tomb.
Finally he crept into the grave, tied a rope to

one end of the coffin, and hoisted it out of

the ground.

It was short—a mere three feet long. Jean
cracked the edge of a narrow plank. It took
some time for my eyes to grow accustomed
to the color of dust and death. Then I felt the

horror. I saw a small, shrunken head, lips



drawn back over tiny, yellow teeth, eyes

squinting in toward each other. It was a child,

a baby girl, her bonnet intact, stiff and gray-

brown. As Jean and Marcel placed a large

hemp sack over the coffin, I wandered trom

coffin to tomb. Like a wound, the gaping hole

drew me back in fascination. Matilde stayed

close, stopping me once to wipe my brow.

Bodies decompose rapidly in such a cli-

mate: This child could not have been in the

grave a month. Jean lifted the colfin onto his

head and began to walk down the draw.

Three days later Marcel led me to a draw

that opened on a grim wash studded with

cacti and brush. Jean was with us, and he

and one other assistant carried a metal grill,

a cloth sack, and a mortar and pestle. Mar-

cel had a vinyl briefcase, splitting al the

seam. We stopped when we reached a small

flat, partially shaded by a massive stand of

caotchu, a wretched succulent with con-

torted limbs and a viral look. Like everything
' else in this wasteland, it was sharp and

pointed and had sap that burned.

Marcel took his place in the shade, re-

moving his paraphernalia from his brief-

case. He placed a thunderstone (a sacred

voodoo stone) in an enamel dish and cov-

ered it with a potion. He struck a match on

the dish, and the potion exploded in flames.

Dipping his right hand into it, he set his own
skin on fire with the alcohol, then passed Ihe

flame to each of us, slapping Ihe joints of our

arms and rubbing our flesh vigorously. He
then tied satin scarves around our faces to

ensure that we did not inhale the dust of the

poison. As a final measure, he coated all ex-

posed skin with an oily emulsion.

Earlier in the morning I had watched Jean

ease his (hick fingers into the coffin, inch his

way along the corpse of the child, and close

his hand like a vise on the skull. It had col-

lapsed, releasing a chemical scent, foul and
repulsive. With great trepidation he had lifted

the shattered remains out of the impromptu

grave and carefully placed them in a jar. Now.

with equal concern, his hand dripping with

oil, he took, them from the jar and placed

them on the ground beside the grill. He me-
thodically removed the other ingredients from

his sac. The first two I
didn't know—two

freshly killed lizards, iridescent and blue.

Then he removed Ihe carcass of a large toad,

which I had seen among other ingredients

pinned to the clothesline. Dried and flat-

tened, it was hardly identifiable, but from its

size and a few things he said about it, it had
to be Bufo marinus, a native of the American

tropics, quite common and certainly toxic.

Wrapped to the toad's leg was the shriveled

remains of what Jean called a sea snake; it

looked like some kind of polychaeteworm.

The toad and the sea worm had apparently

been prepared in a particular way: The toad

had been placed with the worm in a sealed

container overnight before being killed. Jean

said that this enraged the toad, increasing

the power of its poison. This made sense,

for Bufo marinus has large glands on the

back ot its head that secrete some two. dozen

potent chemicals, a production that in-
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creases when the animal is threatened or

irritated. The plants were easier. One was a

species of Albizzia known in Haiti as tcha-

tcha and planted as a shade tree through-

out the country. The other was pois gratter,

the ilching pea, a species of Mucuna that

has extremely nasty urticating hairs on its

seed pod, hairs that can make you feel that

you have slivers of glass under your skin.

Jean placed several fruits of both species

directly into the mortar. I knew little of the

chemistry of these species but was in-

trigued that they were both legumes, a fam-

ily that includes many species with toxic

properties. The I ma ingredients to come oul

of the bag were a pair of marine fish, one

quite innocuous lookng and the other ob-

viously a puffer fish, not unlike one 1 had seen

on the wall of Marcel's bagi.

My attention was diverted by the young

assistant who had taken a metal grater and

begun to grind the tip of a human tibia, col-

lecting the shavings in a small tin cup. Jean

meanwhile had placed the fresh and dried

*The toad

and the sea worm had been
placed in

a sealed container overnight

-
' before being

killed. This enraged the toad,

increasing the

power of its poison

3

animals on the grill and was roasting them

to an oily consistency before transferring

them to the mortar. The bones of the child

stayed on the grill until burned almost to

charcoal. Then they too were placed into the

mortar. By the time all the ingredients were

ready to be crushed, Ihe smoke that rose

from the vessel was a corrosive yellow.

On Easter Sunday
I passed through U.S.

Immigration at Kennedy Airport in New York

carrying a kaleidoscopic Haitian suitcase

constructed .from surplus soft-drink cans.

The specimens inside included lizards, a

polychaete worm, two marine fish, and sev-

eral tarantulas— ail preserved in alcohol—

as well as several bags of dried plant ma-
terial. Two rum bottles contained the anti-

dote, while the ooison iself was in a glass

jar wrapped in red satin cloth. There was
also a dried toad, several seed necklaces,

_
a dozen-unidentified powders, and two voo-

doo wangas. or prolective charms, Two hu-

man tibiae and a skull were at the bottom of

ihe case. Another case was ! illed with her-

barium specimens, and concealed inside in

a duffel was a live specimen of the bouga
toad. The customs agent opened the first

SL.iicase. took a q.no; look, and told me he

didn't even want to hear about it. He never

saw the toad.

There was no one in when I rang Nathan

Kline from the airport, so I left word on his

answering machine- and caught the nexl

plane for Boston, arriving in Cambridge
slightly after dusk. I found the Botanical Mu-

seum deserted. I was tired, and when I en-

tered my office I placed Ihe tin suitcase on

my desk and, without turning on the lights,

lay back in a hammock I had strung across

a corner. It was amusing to look at that col-

orful case so symbolic of an entire nation.

Haiti, it is said, is [he place to discover how
much can be cone wi;n h".:la Tires are turned

inlo shoes, tin cans into trombones, mud and

thatch into love'y. eiegant collages. Material

goods being so scarce, the Haitian adorns

his world with imaqnation. Yet if there was
anything siHy about the su tease, there cer-

tainly was nothing silly about its rank con-

tents. If the mystery of the zombie phenom-

enon was to be solved, these specimens

were the most important clues.

I stood up and emptied tne case, placing

the specimens in a long row across the back

of my desk. Then I took a piece of chalk and

drew a column at either end of a large black-

board that covered much of one wall. On the

left I listed the ingredients in Marcel's poi-

son: human remains, the two plants, the sea

worm, toad, lizards, and fish. On the right
I

wrote the medical symptoms of Clairvius

Narcisse at the time of his death: pulmonary

edema, digestive troubles with vomiting,

pronounced reso ratory d'l'iculties. uremia,

hypothermia, rapid loss of weight, and hy-

pertension. After a moment's recollection, I

added cyanosis and paresthesia, for both

Narcisse and his sister had mentioned that

his skin had turned blue and that he felt tin-

gling sensations all over his body. In be-

tween the two lists was a large blank space.

It didn't take me long to realize that the

zombie poison included one of the most toxic

substances known in nature. Marcel had

used two varieties of lish—the fou-fou, which

was Diodon hystrix. and the crapaud de rner.

or sea toad, which was Sphoeroides ieslu-

dineus. In English we know this as a puffer

or blowfish because ol its ability to swallow

large amounts of water when threatened, and

thus assume a globular shape, making it

more difficult
;

cr a preoaio" to swallow it. One
would hardly think such a passive-deiense

mechanism necessary. Both creatures be-

long to a large parrropeal order of fish, many -

of which have letrodotoxir. in their skin, liv-

ers, ovaries, "and intestines. This deadly

neurotoxin is one of the most poisonous

nonprotein substances known. As an anes-

thetic it is 160,000 times more potent than

cocaine. As a poison il is 500 times stronger

than cyanide. A single lethal dose of the pure

toxin would be about the amount that would,

rest on the head of a pin.

Tetrodotoxin's role in human history

reaches literally to the dawn of civilization.

The Egyptians knew of the poison almost

5,000 years ago: a figure of a puffer fish ap-



The mysterious odyssey

is haunted by dream voices and
animals made of folded paper

THE MAN
WHO
WASN'T
THERE

BY WILLIAM KOTZWINKLE

Idle one evening and
dully curious, I chanced to turn over a painting

that hung upon the wall of the rooming house.

Wrapped around the wire was a liltle scroll of

paper. I opened it and read: Now you have met
me! Can you forget me?/ 1 offer you a chance.

In the bottom corner of the paper was the

name of a tramp steamer and its nex! port of

call.
I rolled the little scroll back up, but instead

of placing it back upon the wire,
I
slipped it in

my pocket, as a souvenir.

I thought no more of the matter, but fate, or

chance, had me on that tramp steamer when
next it sailed. It was a voyage of several weeks,

and I'd been staring at the empty springs of the

bunk above me for many nights and mornings
before I noticed there was a tiny figure tucked

inside "the coils—a figure of a unicorn, cleverly

shaped out of folded paper. Examining it, I sud-
denly knew that it had been made by the man
whose note I

carried. I'd followed his thoughts—

to the unicorn, mythical creature never seen.

I made inquiries; no one onboard, from cabin

boy to captain, recalled a passenger with the

habit of folding paper into little animals. But when
we docked in port,

I had not forgotten him,

PAINTING BY GEORGE TOOKER



I wandered the bright waterfront, through

the rich smells of cargo—spices and fruit

and salted fish, mixed with the smell of fuel

oil. It is a smell to make you think, ihat dis-

turbs your imagination. I was leaning against

a large packing crate, watching the great

nets swinging out of a ship's hold. I closed

my eyes,
I
drifted; voices came, talking of

strange things in disjointed ways I couldn't

follow, Yet I felt oddly at' peace with myself,

halt asleep in the moist sea air. And I turned,

knowing which direction I must take.

I walked, trusting now to a dreamy cer-

tainty, and the strange voices in my head
continued their mad talk, conversations in-

tersecting, wild tangents developing, the

whole of it making a bizarre sort ot sense.

And then I woke, abruptly, at the doorway oi

a waterfront cafe. A pocket of silence en-

veloped me. Here was where I must eat.

The place was empty. The girl who worked
there hesitated a moment while deciding

where to seat me. And then she seemed
quite certain. "This table has a special view,

"

she said. But there was no view at all, for the

window was several feet above my head,

and I found myself gazing at, instead, the

patch of sunlight on the wall. "Yes, that's it,"

she said, "you watch it closely."

I ate, drank my cotfee, smoked a cigar,

and every so often glanced at the square o;

sunlight on the wall. I noticed, finally, that

there were shadows moving in the square,

cast by a tree outside, which swayed in the

gentle sea wind. "See," she said, "there's the

little horse." And she pointed at the distinct

silhouette ol a unicorn, dancing in the sun-

light. "It's the tree that makes it; (he branches

are shaped that way. A gentleman showed
it to me."

'And who was this gentleman?"

"Oh, just a traveler,"

I could get no more trom her than that. As
I contemplated the dancing shadow of the

little horse, I once again unrolled the scroll.

-Now that you've met me
Can you forget me?

My cigar burned to a fine white ash. The
girl brought me more coffee and laying it

down, said, "He runs to the east."

"Who, in heaven's name?"
"Why, the little horse. See? That's the way

he gallops. And in a minute or so he'll dis-

appear because the sun has moved. His

shadow will begone."
He galloped to the east, slowly fading, and

I felt myself wanting to hold him back.

"There." she said, "all gone. But he'll re-

turn, same time tomorrow."

But
I
would not. I would be heading out.

to the east.

I traveled in a rattling old coach, not really

knowing how far I would go. I bounced upon
my hard wooden seat and gazing out the

window, nodded off; again the dream voices

came, winding my thoughts into their own
weird streams. At one point, I seemed to re-

member—a place so delightful it could not

be of this earth; everything was touched by
1

an immense beatitude, and there was no
struggle.

I came awake with a jolt and
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banged my head as Hie irair
1 braked into a

station. I had no idea where I was—and so
this, I knew, was my stop.

The platform was -empty, sunbaked; I

stood on it, in swirls of steam from the en-

gine. I had the sensation that if I didn't move
a muscle, the sky itself would pour into me.

Had the voices of my dreams told me this?
I

stood perfectly still as the train pulled out,

and I listened to it chugging off into the dis-

tance, and finally I was wrapped in the soft,

buzzing atmosphere of the tropic heat.

"You'll need a cab," said a voice at my
shoulder.

"Will I?"

"If you are gc ng anywhere you will," said

the cabman, a gruff loo-ting Icllow in a crin-

kled cap whose visor was worn and dirty.

"I'm looking for someone," I said.

'And
I
shall help you find him," said the

cabman.
"He folds bits of paper into animals," I said,

slX'W.ng him my unicorn.

"Never saw anything like that before."

4/ turned

back toward the door, where

I saw a white

moth imprisoned in a spider's

.

' web. Stepping

closer, i saw it was not a

living moth but

one made from folded paper 9

"Then what is the point of my searching

here?"

"Who knows?" he replied, "Have you a
better place to look? The train has gone, and
there won't be another until tomorrow." He
picked up my bag and tossed it in his cab.

"I circle here day in and day out," he said

as our cab picked its way into the traffic of

the city. "I know the secrets of these streets,

every one of them."

The cab was hot, and the city was a lab-

yrinth ofwinding lanes through which we
rode aimlessly. The buildings were close to-

gether, and people crowded on the side-

walks in front of them. 'Amongst so many," I

said, "how can I hope to find him?"

"Because he'll stand out in the crowd," said

the cabman. "The sun will shine on him for

you. I've been on this sort of search before."

"You have?"

"Another stranger, like yourself, came
through, on a similar mission, looking for a
man who was not there. We took this city

apart, I'll tell you."

'And were you successful?"

"My client was not dissatisfied."

I rode,
I watched, I saw the city's face in

doorways, in windows, in the deep glades

of the parks. "Who was this other man who
searched with you?"

"He came up from the seacoast. We had
a good time together, just as you and I are

having now. Our destination was vague, we
stopped for tea, we sat in the park, Then
later we drove in the hills, among the chick-

ens and pigs. I remember that day, as- he
predicted

I
would. 'Now that you've met me,'

he said, 'you'll not forget me.'
"

The heat pressed on my brow; the rear-

view mirror flashed with brilliant light. The
man

I
searched for had been here, had hired

this cab. Had he been following someone?
How many fools had gone before me?
We circlec, the cabman and I, and we rode

into the hills. At day's end we stood together

in the sunset, looking at the city below. "Who
knows?" said the cabman. 'At this hour he
might fall from the sky."

We looked at the clouds, and I saw a high-

way, tinged with red and gold, running

through them. It changed shape slowly, and
fleecy mountains appeared on both sides of

it. I pointed it out to the cabman, and he said,

"The road in the clouds always leads south."

A broken-down bus carried me south. The
aisles held children, small animals, chick-

ens. Dust swirled up through cracks in the

floorboards; the road was filled with holes,

and we tumbled around as we rode.
I day-

dreamed out the window, down into the can-

yon that passed to our left. Within it was a
great river, glittering like a serpent with the

sun on its back.

The bus made many stops, and when it

was filled we -took passengers onto the roof.

They sang as they rode, bouncing around
above us. Seated beside me in ;he bus was
a man with a hat down over his eyes. I ven-

tured to ask him where he was bound, and
from underneath his hat he named a moun-
tain village I'd never heard of. After this brief

exchange,
I must have dozed off, for

I woke
in a dream and found myself gliding like a

water strider on the sun-sparkling river of the

canyon, my feet barely skimming the sur-

face; gliding just ahead was the man who'd
been seated beside me. He turned to me
and smiled, gold teeth flashing.

I woke with a start and found the seat

empty beside me. I looked out the window
and saw the man walking up a nearby hill,

toward a crumbling stone wall overgrown
with vines. He turned and looked at me.

I leapt into the aisle and made the driver

stop, which he did with reluctance
:

and only

after we had proceeded tar down the hill. I

jumped to the road. In the distance, I saw
the man crest the hill and then disappear
beyond the virie-covered wall. I rushed to-

ward it, and when I turned its crumbling cor-

ner, I found myself before an abandoned
farm. A small main house, with doors and
windows hanging off, stood in the midst of a
jungle that was slowly swallowing it.

I stepped onto the creaking porch, where
enormous, bright spiders hung in their webs.

I entered the house and saw chairs covered
with moss, and vines growing out of the floor.

A lizard gazed at me from a tabletop, its

golden-flecked eyes flashing. They held my

Ul.

its

ny



gaze as [he sun inched ils rays along the

windows. Kelt I could be held forever, for the

lizard seemed to whisper to me with the bi-

zarre and inhuman voice of my dreams.

Breaking its spell, I turned back toward

the door, where I saw a white moth impris-

oned in a spider's web. Stepping closer, I

saw it was not a living moth but one made
from a bit of folded paper.

I came to another city, feeling weighied

with the futility of searching for a man who
might be anywhere. There were more
crowds, a great market, a tangle of thou-

sands. How could I hope to resume con-

tact? And for what purpose?
I stood in the market, my back against a

post, and was drowned in the voices, the

commotion, the sunlight. Directly behind me
was a seller of birds, with rows of cages
hanging in an open stall.

"No birds so rare as these. Strange cries

and habits."

He chanted this over and over, and his

birds muttered and squawked. I was weary,

I drifted, and the daydream of the world be-

gan to speak. It said, Listen to the birds more

carefully. I turned an ear toward the cages.

The raucous conversation of the birds was
louder now. and I attended to every syllable

of their speech. Their inhuman, rasping

tongue carried me deeper; with a sudden
shock I felt the outline of another world, cast

within our own, but whose fealures were

known only to the birds.

I opened my eyes. The seller was stand-

ing beside me. "You wish a bird, my friend?

No birds so rare as these." He extended his

arm toward his cages.'

I saw a black-and-white dove, as gentle a

creature as I'd ever laid eyes on. "That one,"

"A choice of choices, mister. A bird who
has traveled much. Here are her papers, one

certified bird."

"Certified'' By whom'?"

"By me, of course. " The seller handed me
the bird in a little wicker cage, and I carried

it away, to a hotel room,

I hung the little cage in the sunlight, and
the dove turned toward the sky. I opened (he

window so she might feel the wind, and still

she gazed, with a longing I could not bear

to watch. "Fly," I said, and opened the cage.

She leapt into the air and winged away.

The next day I spent in the hotel garden,

immersed in the sound of bees and the

songs of birds. I drifted,
I
dreamed. I felt other

guests pass in the garden, but I wasn't in-

terested. I was the man who wasn't there, an

eccentric, an idler, nodding in half-sleep

among the flowers.

On the final evening in my room, my dove
returned to the window sill. Her leg was
banded with a scroll. Removing it I saw it

bore the name of another city, hundreds of

miles off. And of course 1 found my way there.

. "On the trail of someone, are you7 Police?

No? Private investigation, I see, well you'll

have a job of it. This country swallows men

"It was touch and go lb: a while, young man. But

I think we were able to save your leg."'
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like a frog swallows grasshoppers." He sat

across from me in the hotel lobby, drinking

iced lemonade. "I come through every month

with my line of goods. I've seen some faces,

escaped convicts, I'm sure. Those with

something to hide land here. Is your chap
one of those?"

"I'm not sure what he is."

"Mystery man, eh? I've known a few. Bui I

never pry."

I spent each afternoon with the salesman
in the lobby, beneath the slowly turning fan.

I liked him, for he talked as the cicadas sing,

with an incessant droning.

"Yes, I've met some odd ones. They work
m the iungles for a while and come out half

mad, with a little money, which they quickly

spend. I've tried to understand them, but they

don't understand themselves. Visionaries'?

I'm not so sure. But they have queer ideas.

One fellow
I met said he knew the route to a

hidden world. Was I interested in it? I asked
him if they sold dry goods there, and he said

no; so
I
said sorry, it wasn't a territory

I
'd feel

at home in. He sat right where you re sitting,

and like you spent much time in the hotel

garden. I've often wondered about him since,

wonaered whal h s s'ory really was."

"He was the man who wasn't there."

"Well, he's certainly not here now." The
salesman sipped ms lemonade. "I never did

run across him again. Those kind travel on."

"Perhaps he found his hidden land."

"Perhaps. But
I
should first try— " He took

out a business care arc scribbled the name
of a town on it. "I'm certain he mentioned this

place." The salesman wiped his brow with a

yellowing handkerchief. "Odd, I haven't

thought about him in a dog's age."

"Now you Ve met me., you won r forget, me
"

"He did say something like that. Well, he

was right. Some things do stick in the mind,

don't they?"

I crossed a mountain chain, to the sales-

man's city. My money was running out. I
took

the cheapest room I could find in a dilapi-

dated building. My door had no lock and
would swing open by itself; if I'd had any-

thing to steal, a thief would've had an easy
time. My only neighbor on the floor was a

man I never saw, a recluse like myself. But

one night he had a visitor, and I listened for

hours to their soft voices through the wall. I

lay in bed and drifted, hearing the hidden

world in their conversation, the doorway to

my elusive land seemed to be iust these two
strangers talking, traces of their muffled

words mixed with the sounds of the city. The
'

hidden land was everywhere, but the inter-

section belonged to sleepwalkers, dream-
ers, insects,

I
lay entranced, as velvet tex-

tures of darkness rolled over me, and the

eyes of jewel bugs shone. Then, somehow,
I was startled out of my trance.

The conversation in the next room had

ceased, and the visitor was leaving.
I heard

his footstep in the hall, and my door swung
open as it so often did, from a breeze at the

window.
I
heard h m stride a guitar, and then

I heard him singing as he went down the

winding stairs. Was I still dreaming? The
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Lurking deep within our

chromosomes are markers of our destiny. And
only Jorge Yunis can spot them

THE CELL SEER
BY KATHLEEN McAULIFFE

Geneticist Jorge Yunis

has lurned his lab coat

into the mantle of a

soothsayer. Donate a ta-

blespoon of blood for his

genetic physical and the

University of Minnesota

medical researcher will

be able to tell you a great

deal about your past and
future— perhaps more
than you want to know,

He'll tell you, for example,

how bits and pieces of

the chromosomes of your

apelike ancestors were
reshuffled over evolution

lo produce you, From the

beaded pattern ot dark

and light on individual

chromosomes, he can
also spot subtle genetic

detects thai can lead to

menial retardation, infer-

tility, and even social dis-

orders. He is presently

refining a cancer test that

healthy people might
someday be able tq take

to get a better idea of their

susceptibility lo different

types of the disease.

Yunis has been reluc-

tant to look at his own
chromosomes, and the

test isn't yet available to

the general public. "I've

got good genes," he says

cavalierly. But those
who are nearest and
dearesl to him rarely es-

cape examination.

"When Jorge and I

were lirsi married." re-

calls his wife. Mary, over

dinner one night, "he re-

quested a blood sample.'

But I never did find out the

results."

"Well?" Everyone at the

table looks anxiously to

her husband.

"I took out more life in-

surance for her." he says
"Weren't you afraid of

whal you might find out?''

I ask them.

"No," Mary answers
"There's cancer in my
family, so I already have
a good idea of what my
genetic Achilles' heel

might be."

Colleague Bill Hoff-

man, another friend who
had been invited to din-

ner, adds, "I donated
blood for one study."

"That was my monkey
paper," Yunis interjects.

"What did he find out?"

the group asks.
"! have no Y chromo-

some." Hoffman says. "It

was quile a blow to my
manhood."

"I didn't say you had no

Y chromosome." Yunis

insists. "I just said that it

was small and was likely

to float away,"

Yunis's genetic fore-

casts are not always
guaranteed to please, but

for the bold of heart, they

suggest a scientific ra-

tionale for preventive

measures that could ex-

tend life spans and im-

prove the odds of pro-

ducing healthy offspring.

Already his research has

spawned numerous ap-
plications. For scholars of

natural history, it has
opened up a pathway for

retracing the footprints of

evolution, For the for-

ward-looking clinician, his

work has paved the way
for a new test to deter-

mine how long cancer
patients are likely !o live

—

and therefore the best
therapy to offer them. Yu-

nis has identified a di-

etary substance—folic

acid—that might help to

prevent cancer by pro-

tecting our chromo-
somes from damaging
agents. And the Colom-
bian-born physician has
pushed the froniiers of

prenatal diagnosis so far

ihal he has become in-
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timidated by his own prophetic powers.
"With my technique, it is now possible to

screen the developing fetus for incredibly liny

imperfections— missing kneecaps, mild

mental retardation, even a tendency toward
premature graying of the hair when the child

grows up," Yunis says. "There is just no tell-

ing how parents might react to that kind of

information."

Fearful of ushering in a brave new world

of eugenics, Yunis refuses to publish his pa-

per on this particular technique. The docu-
ment has languished in an office drawer for

the last three years.

At age fifty-one, Yunis is a youthful-look-

ing man with dark, heavyset features and an
engaging smile. His conversation roams
freely from El Greco paintings and Latin

classics to fine wines and gourmet cuisine

(his specialty is Arabic cookery). His scien-

tific interests are equally eclectic. In an age
of specialization, Yunis boasts expert knowl-

edge of cancer, birth defects, reproductive

disorders, primate evolution, and anything

else that chromosomes can reveal about

man's fate. Seven books and more than 150

publications are testimony to his productiv-

ity. In the past year alone, he has published

papers in Science, Nature, and The New
England Journal of Medicine, as well as in

other prestigious scientific showcases.
Although Yunis is well respected by his

peers, his work is somewhat controversial.

"Some laboratories—our own included—
have had difficulty replicating certain find-

ings he has observed in cancer cells." says
Dr. Robert S. Sparkes, of the University of

California in Los Angeles. "But that may be
because Yunis is a very careful researcher

and spends a lot of time and effort to get the

results he does."

Actually, it's easier to find those who ap-
plaud Yunis's work than those who question

it. "Yunis is a very fine investigator," says Dr.

Susumu Ohno, head of the department of

biology at the City of Hope Research Insti-

tute, in Duarte, California. "If his findings hold

up, ihey could turn out to be of major signif-

icance—especially in the area of cancer
prevention."

A self-taught geneticist, Yunis attributes

much of his success Eo his father, a Leba-
nese emigrant who settled in Colombia. He
was a man with big ambitions for his five

sons. "He sent us to school before we were
three," Yunis says in English that lapses into

the clipped syllables of his native Spanish
tongue. "My father ran a hotel, but for some
reason he had this idea that we would all be
doctors. And when we grew up, the five

brothers were supposed to start a clinic—

the Yunis clinic."

To this aim, Yunis senior talked a Swedish
ichthyologist (fish expert) staying at his hotel

into tutoring his sons in science in return for

free room and board. Yunis thinks back on
his first teacher with great affection. "He
would often accompany us into the forests

of northern Colombia to study the wildlife and
draw charts of the rivers that were teeming'

with different types of fish," Yunis says. "It

was a highly unusual education for our very
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hot village, where siestas were considered

more important than science."

In the end, his father's vision was real-

ized—at least in part, The five brothers all

completed their medical training by age
twenty-one. But the Yunis clinic never ma-
terialized. "My father wanted us to be doc-
tors, but our Swedish tutor wanted us to be
scientists," Yunis explains. "I guess you could

say that we struck a compromise. AIJ five of

us went into pathology so that we could con-

tinue basic research."

Yunis arrived at the University of Minne-

sota's Mayo Memorial Building in 1959, hav-

ing confused it with the prestigious Mayo
Clinic, a separate medical institution head-
quartered in the nearby city of Rochester.

But the erroneous choice of campus suited

him. With a small staff, a microscope, and a

good measure of ingenuity, he pioneered in-

novative techniques for studying chromo-
somes, eventually earning himself an inter-

national reputation. "In only the last five

years," says Dr, Joe Hin Tjio, a preeminent

'•It's now
possible to screen the fetus for

imperfections-

missing kneecaps, even

,
' a tendency

toward a premature graying

of the hair

when the child grows up5

geneticist at the National Institutes of Health,

in Bethesda, Maryland, "Yunis has risen very

quickly to prominence."

Yunis's work builds upon a landmark dis-

covery by Tjio, who in 1955 found that a hu-

man cell typically contains 46 chromo-
somes. Each chromosome is a long, stringy

body that carries hereditary information in

the form of threadlike molecules of DNA (the

substance of genes). Under a microscope,
chromosomes look like floppy X's, except for

the male's sex chromosomes—the twenty-

third pair—that consist of an X and asmaller
chromosome, designated Y. When a cell di-

vides, each chromosome in that cell pro-

duces a duplicate of itself, so that each
daughter cell will end up with the normal
complement of chromosomes.
The information encoded in each chro-

mosome's DNA determines vital bodily
functions. This "master molecule of life" in-

structs pancreas cells to produce insulin,

brain cells to make neurotransmitters, and
eye cells -to synthesize light-sensitive pig-

ments. And, in turn, the impact of all these
different genetic instructions determines
such gross physical characteristics as
height, shape of face, and body strength.

Like many other medical researchers, Yu-

nis has tried pinpointing the precise chro-

mosome location of fhe genes involved in

different types of birth defects and dis-

eases—information essential for devising

better methods of prevention and treatment.

A major siep toward this goal was accom-
plished in 1970, when Sweden's Porjborn

Caspersson discovered that if cells were
stained while in the process of dividing, each
chromosome would display a pattern of dark

and light bands. Moreover, if a person had
specific bands missing, or a band had bro-

ken and attached itself to another chromo-
some, the defect was often associated with

a physical abnormality.

As important as fhis breakthrough was,
the early staining techniques had many
drawbacks. At most, only 640 bands could

be detected on each chromosome, and they

were often too fuzzy for doctors to discern

genetic abnormalities with any certainty. To

make such subtle distinctions, researchers

would have to stretch out the rubbery chro-

mosomes. This would reveal a finer grada-
tion of banding. Researchers tried boiling

chromosomes, subjecting them to digestive

enzymes and a variety of other tortures—all

to no avail. That is, until Jorge Yunis entered

the picture.

Through perseverance, imagination, and
sheer brute force, Yunis succeeded where
others had failed. First he devised chemical
methods of arresting large quantities of cells

at exactly the same stage of cell division.

Then— in the words of colleague Hoffman-—
"he delivered the crowning blow."

"Originally," Yunis explains, "I would suck
up the cell suspension with a syringe, and
as I squeezed out the contents, I would whip
the cells onto a glass slide taped to fhe wall.

Splatl Splat!" His eyes light up like an exe-

cutioner enthralled with the sight of blood.

"Unfortunately," he continues, "this proved
too aggressive. The chromosomes were
splattered beyond recognition."

Yunis decided to try a gentler method. "I

thought photoflow—a photographic chemi-
cal that reduces surface tension—might help

to stretch them out," he says. 'And in fact if

did. The problem is that it worked too well.

The chromosomes became so stringy that

the second you slithered them onto the slide

they would wriggle right off again.

"

When coaxing failed, Yunis reverted to

coercion again: "I got this idea to blow on
the chromosomes to flatten them out, So I

built a machine with a little mouth, Then I'd

place the chromosomes on a glass slide in

front of the mouth, and a burst of air would
shoot out at them."

The "mouth" worked well enough until Yu-
nis came up with the supreme method of

chromosome torture—a refined version of

the "splat" technique. Standing six feet above
a glass siide placed at a 25° angle to fhe

floor, Yunis flicked the cell suspension down
onto the target. The tilted slide turned out

to be the key to success. Rather than splat-

tering on impact, the chromosomes ran down
the slide, spreading out in beautiful banded
formation. "I can usually score a bull's eye



from six feet away," Yunis says.

Thebig drop yielded a bonanza of bands.

Where (he old technique showed only one
band, as many as five subbands were now
visible. With gravity on his side, Yunis could

detect a remarkable 4,000 bands per 46

chromosomes in each human cell—or more
than four times the number previously dis-

cernible. And today, by switching to an elec-

tron microscope and making further refine-

ments, he is almost up to the 10,000-band

mark. "It is estimated that there are about

sixty thousand genes carried on the human
chromosomes," Yunis says. "That means that

there is an average of approximately six

genes per band."

Almost overnight Yunis's forceful tactics

had cancer cells divulging their darkest, in-

nermost secrets. "In 1980," he says, "only

fifty percent of cancers were thought to in-

volve chromosome defects. But with our

high-resolution chromosomal analysis, it

soon became apparent that virtually all can-

cers—that is to say, some ninety-seven per-

cent—involved one chromosomal aberra-

tion or another."

Yunis risked his professional reputation by

proclaiming that chromosomal defects were
not a side effect of the cancerous process

but a cause. "In hindsight, our assertion may
not seem so daring," Yunis says. "But at the

time, we were really out on a limb."

Yunis observed that cancers of the blood

and lymph glands often involved transloca-

tions: One chromosome swaps pieces with

another. In contrast, solid tumors—cancers
of the -lung, colon, and eye—usually in-

volved deletions, in which bands or even

large parts o! a chromosome are lost. Even
more important, Yunis found thai certain

chromosomal alterations could be powerful

clues to how long the patient would live.

Yunis cites acute nonlymphocytic leuke-

mia—a common blood cancer—as an ex-

ample. Pathologists can distinguish only

among six different types of leukemia based
on the outward appearance of the cancer
cells. Cancers that look alike, however, do
not always behave alike— one may prove

relatively slow growing and another very ag-

gressive. As Yunis learned, chromosomal
rearrangements are a much more reliable

measure of how serious the disease will be.

For example, if a patient's cancerous cells

have an upside-down segment on the six-

teenth-largest chromosome, chances of

survival are excellent: The patient is likely to

go into complete remission, Patients with an

extra copy of the eighth-largest chromo-

some have a fair prognosis: Average sur-

vival is ten months. Multiple chromosomal
defects foretell the bleakest outlook, The pa-

tient is likely to die within ten weeks.

An accurate prognosis is crucial to doc-

tors faced with difficult therapeutic choices.

Leukemia victims with a short time to live,

Yunis points out, stand the most to gain from

experimental treatments. On the other hand,

patients with more moderate conditions are

better candidates tor bone-marrow trans-

plants because they are likely to live long

enough to benefit from the procedure, Fi-

nally, patients with excellent prognoses can

continue with standard chemotherapy.

By matching the therapy to the disease,

chromosome analysis promises to be an in-

dispensable asset in proionging survival, as

well as sparing patients unnecessarily ag-

gressive treatments. "Within two years," Yu-

nis predicts, "the test will be used routinely

in the diagnosis and treatment of leukemias

and lymphomas—and probably many more
cancers after that."

In the meantime. Yunis is turning his fore-

casting talent to the task of identifying healthy

individuals prone to cancer. He has recently

discovered some 51 "fragile sites" on hu-

man chromosomes—specific areas vl

able to attack by chemical carcinogens, ra-

diation, certain viruses, and other as-yet-

unidentifiecf cancer-causing agents. Chi

mosomes tend to break and rearrange
themselves at these weak points, setting the

stage for the malignant transformation.

"More studies have to be done to verify

the link," Yunis says, "but twenty-six fragile

sites are already known to lie at or very close

to the break points identified In leukemias,

lymphomas, and solid tumors."

Yunis first made the connection between
cancer and fragile sites when he analyzed

healthy cells taken from leukemia victims. In
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Strumming out a drone with my left hand, my
right hand weaving patterns of movement
through the air, Three bull buffalo stepped
forward to the edge of the herd's territory,

watching, smelling, and listening closely. The
cows and calves ambled along behind them.

I stood my ground.

Then the most uncanny thing occurred. I

saw a dirty yellow glow pulse out from the

herd to the three large bulls, forming a ring

around the group. It stopped just in front of

me, a barrier or signal that defined the group
territory. Yet it had no real substance. I felt

that it would disappear if I only blinked. When
I put my left toot on the ring, the largest bull,

less than 100 feet away, began to paw the

ground with its hoof. When I pulled my foot

away, the bull stopped pawing.

I began to move my right fool in time with

the pulse of the music, waving my left palm
up to the sky. The herd leader looked at me
through those sloe eyes of his. I stepped on
the ring and he pawed the ground. I leaned

to the left, looked at him, then leaned to the

right. I felt he was slowly becoming aware
we were in this dance together and that it

was based on harmony, not threat.

The sixth time I put my foot on the ring,

the large bull did not paw the ground. His

eyes locked in on me for a moment, and then

he began to move. He kept the distance but

faced me head-on, At that moment, the so-

cial aura, the glowing ring, began to recede
inward, back toward the herd. I followed it

slowly while I played my music and danced
in buffalo time,

Perhaps 15 minutes later I was pulled to

attention by the sound of a human voice

shouting from very far to the rear, I turned
around, The head cameraman" was stand-

ing on the knoll waving his arms madly.

shouting at me to get the hell out of there. I

didn't fully understand why he was so upset
until I noticed a buffalo cow and calf saunter

between where
I stood and Ihe distant knoll.

I was standing smack dab in Ihe middle of

a herd of 100 buffalo.

It was impossible to move. There were
buffalo everywhere. The larger ones seemed
as big as houses, but they didn't seem to

take heed ol my presence. I still played the

guitar, still moved my fingers to the genlle

rhythm 61 the music.

The ring had vanished entirely.

The buffalo continued grazing for ten more
minutes. Then they slowly shuffled off down
to the river. Within two minutes I was alone.

I walked back to the film crew feeling every

step, feeling all my senses heightened. The
cameraman stared at me as I approached
the knoll. The entire crew had big. foolish

grins on their faces. Then they applauded
gingerly. But for the rest of ihe day. the cam-
eraman kept on calling me a damn fool.

Three weeks later
I sat by the phone, sur-

prised that no one from the television studio

had yet called to invite me to the customary
preview of the edited segment. Finally I

called them and was told rather brusquely

by the show's producer that the footage was
absolutely useless. He had gone over that

footage for the better part of an afternoon,

trying to figure out some way to make it a
worthwhile piece for the show. Bui no matter

how he cut ihe film, it still had the pacing ol

a snail. All he could see was this guy with

his guitar inching toward a herd of builalo.

An hour later the guy was still inching for-

ward. It was hopeless.

"What about the glowing ring?" I said.

"Could you see ihe glowing ring?"

There was a short pause, "There was no
glowing ring. What do you mean by a glow-

ing ring, anyway? The film does look good."
he continued, "but we can never use it be-

cause it has no payoff."

"Payoff?" I asked naively.

"Well, if only that big buffalo had gone
ahead and charged. Not anylhing serious,

mind you, but even five seconds of a little

rush would have made a beautiful payoff to

the segment. As ft is we ended up wasting

a lot of money."

A week later the secretary for the produc-
tion company called to inform me that my
services were no longer needed. That's the

way it goes— buffalo time and prime time

just don't mix.DO
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ROBOTVENDOR REX
When an automated chuck wagon

laden with junk food appears in the middle of a mangrove swamp, can

the cavalry be far behind?

BY ROBERT SHECKLEY

A:
thirteen hundred hours, Mordecai Gaston's

iron! door scanner announced the arrival of

Federal Mail Carrier 193CU (robot), temporar-

ily replacing Fred Billings, out on sick leave 'Just put

it through the slot." Gaston called irom the bathroom.

"Requires a signature." his scanner told him.

Gaston wrapped himself in a towel and went out

The robot poslrnan was a large cylinder painted red.

white, and blue and equipped with wheels and treads.

It also had a lift control slaved to the Dade-Broward
power grid so it could soar over traffic jams and open

drawbridges. The robot extruded a piece oi paper

and a ballpoint pen. Gaston signed. The FMC robot

said. "Thank you. sir." A panel opened in its side, and

a large package slid out.

Gaston knew it was the minif lier that he had ordered

last week irom Personal Transports, Inc.. ot Coral Ga-

bles. He carried the package out to his terrace, re-

moved the interlock, and activated the assembly-

memory. The package unfolded, and the machine as-

sembled itself.' When il was done, Gaston had an

openwork aluminum basket with a simple set of con-

trols, a bright yellow oattery box that also served as

the pilot's seat, and a sealed power unit that slaved

the flyer to the Dade Counly power grid,

He got in and switched on. The power indicator

light glowed a healthy red. Gaston touched ihe joy-

stick lightly, and the little machine lifled into the air

Soon he was high above For! Lauderdale, flying west

over the Everglades. He could see the curve of Flori-

da's long Atlantic beach on one side, the dark green

oi the Everglades on the other Miami was a shimmer-

ing heat haze to the south. He was almost halfway

across the great swamp when the power indicator

blinked three times and went out The flier began 10

fall. Only then Gaston remembered the TV advisory

he had heard last night; a brief power shutdown to

allow Collier County to come into Ihe grid.

He waited for the flier's microprocessor to swilch

automatically to batlery. But the power indicator slayed

off. Suddenly Gaston had a terrible suspicion why. He
looked inside the battery box. No battery. Only a sticker

pasted in ihe lid telling him where he could buy one

He was falling toward a flat, monotonous green-

gray world of mangrove, palmetto, and sawgrass. He
had time to remember that he had also neglected to

fasten his seat belt or wear a crash helmet. Then his

flier hit the water, rose again, and slammed hard info

a mangrove thicket. Gaston passed oui.

II must have been only minutes laler when he re-
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covered consciousness. The water around

the mangrove island was still frothed. The
flier was wedged into the close-woven net-

work of mangrove boughs. Their resiliency

had saved his life.

That was the good news. The bad news
was, he was lying inside the flier in a really

uncomfortable position, and when he tried

to get up, a flash of pain went through his

left leg, and he almost passed out. The leg

was twisted under him at a strange angle.

It was really a stupid accident. The Res-

cue Squad was going to ask some embar-

rassing questions when they came to get

hint . . .

But when would that be?
Nobody knew he was out here, unless the

robot postman had seen him fly off, But ro-

bots were not permitted to talk about what

they saw people do.

In an hour he was supposed to be playing

(ennis with his best friend, Marty Fenn. When
he didn't show up, Marty would lelephone

his apartment.

Gaston's scanner would announce that he

was out That's all it would say.

Marty would keep on phoning. After a day

or so he'd get really worried. He had an extra

key: he'd probably check Gaston's apart-

ment. He'd find the carton the flier came in.

He'd figure Gaston had gone for a ride. But

how could he tell in what direction? Gaston

could be halfway across the United States

by now, riding the grids all the way to Cali-

fornia. There'd be no reason to start looking

for him in the Everglades, no reason to as-

sume he'd crashed.

It was early afternoon, and the swamp was
very quiet. A long-legged wood stork passed
overhead. A cat's-paw of wind ruffled ihe

shallow surface of the swamp, and then it

was gone. Something long and gray was
floating toward him. Alligator? No, it was jusi

a waterlogged tree trunk.

Gaston was sweating heavily in the .humid

air. but his tongue was dry, and his throat fell

like sandpaper.

A hermit crab, carrying its conch shell

home, came up from the water to look him

over. Gaston waved violently at it, sending a

shock of pain through his leg. The crab scut-

tled away a few feet, then stopped and re-

garded him steadily. It occurred to Gaston
that the crabs might get him before the alli-

gators got a chance.

Then he heard the small, thin sound of a

motor. He grinned, ashamed of his own fears.

The Rescue Squad probably had him on ra-

dar all the time. He should have realized that

a person can't just vanish like that in this day

and age.

The engine sound grew louder, The vehi-

cle was skimming just above the surface of

ihe water, coming siraight toward him.

But it turned out that it wasn't the Rescue
Squad. It was a scaled-down copy of an old-

time chuck wagon. Its driver was a huma-
noid robot dressed in white jeans and an
Open-neck sports shirt.

"Howdy there, partner." Gaston said, faint

feuik**—

"Trust me and dor:': ash: any questions, doer. I'm going to

take a room in town tonight.

"

from relief. "What are you selling?"

"I am a multipurpose roving vending ma-
chine," the robot said. "I work for Greater

Miami Enterprises. Our motto is, 'Enterprise

makes its sales in unusual places.' We find

our customers in the backwoods, on moun-
taintops, and in the middle of swamps like

this one. We're robofvendors. and my name
is Rex. What would you like sir? Cigarettes?

Hot dog? Soft drink? Sorry, but we're not IV

censed to sell alcoholic beverages."

"I'm sure glad to see you, Rex," said Gas-

ton, "I've had an accident."

"Thank you for sharing that with me, sir."

said Rex. "Would you like a hot dog?"

"I don't need a hot dog," Gaston said. "I've

got a broken leg. What I need is help."

"I hope you find it," the robot said. "Good-
bye, sir, and good luck."

"Wait a minute!" Gaston said. "Where are

you going?"

"I must get back to work, sir." the robot-

vendor said.

"Will you report my accidenl to the Res-

cue Squad?"
"I'm afraid I can't do that, sir. We are not

permitted to report on the activities of hu-

mans."

"But I'm asking you tor

"I must go by the Code, It's been nice talk-

ing to you, sir. but now I really must—"
"Wait!" Gaston cried, as the robotvendor

started to back away from him. "I want to

buy something!"

The robotvendor returned cautiously. 'Are

you sure?"

"Yes, I'm sure! Give me a hot dog and a

large lemon soda."

"I thought you had said that you didn't

need a hot dog."

"I need one now! And the soda!"

Gaston greedily gulped down the soda
and ordered another.

"That'll be eight dollars even," Rex said.

"I can't get at my wallet," Gaston said. "It's

under me and I can't move."

"No need to disturb yourself, sir," Rex said.

"I am programmed by the state to assist old

people, cripples, and invalids who some-
times have similar problems." Before Gas-
ton could protest, the robotvendor had ex-

truded a long, skinny tentacle, snaked out

his wallet, taken the right change, and re-

turned the wallet.

"Will there be arytong else, sir''" the robot

asked, backing his vending craft away from

Gaston's island.

"If you don't help me," Gaston said, "I could

die out here."

"No disrespect intended, sir," the robot-

vendor said, "but death, for a robot, is not a

particularly big deal. We call it being turned

off: It's just one of those things, Eventually

somebody comes along and turns you back
on again. Or if no one does, you don't even

know about it."

"It's different for people," Gaston said.

"I didn't know that, sir," the robot said,

"What is it like for people?"

"Nevermind. Don't go away! I'm going to

buy something else!"

"I'm -really spending too much time on

' On WGE 74
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erception and drive: Ihe intelligence to obsei

ts: Each of the

discs displayed here (below left) is a portion of a

p^u. ing on one of the pages in this magazine. It could

-to contained in an advertisement or part of an illustra-

tion accompanying an article or short si

for the pictures those segments came
which their endeavors will yield i

this spirit, we present the Great Omni Tr

exciting reader challenge yet. This copy of Omni

map. By using your powers of perception to hunt for 12 clues adjacent pages to

buried in this issue, you could drive away in a new Audi 4000CS add up those 12

Quattro, worth $17,800. Or you could be the winner of one of a find out how to enter and qualify to win one of the

name, address, ...... .-.,. ^^— ,
,~— ~

; Hunt, and the name and address of the magazine
**'"

». Mail your *-*" >-

2. Winners will be selected

eceived in random drawings co0^-~~"**v y^"~**^ Inc., an independent judging organization, whose decisions are

f \ f A final- Winners will be notified by mail and may be required to

I * 1 I HH sign and return an affidavit of eligibility within 21 days ol date on

V | / V mm notification. If completed affidavit is not received within 21 days,

\J y \^_ _y an alternate winner may be selected. Winners agree to use of

their names and likenesses for publicity purposes without ad-

. „. „ .j contiguous Un

>yees and their far

Publications and its subsidiaries, or affiliat

and promotion agencies, and Ventura Assi

eligible. Void where prohibited by law. All federal,

and regulations apply. Odds of winning determined by

>er of eligible entries received.

e not transferable, assignable, or redeemable for

/ith an alcoholic content (Carillon Impor

and The Seagram Classics Wine Company) v "
_" ;

; where prohibited. Windjammer Cn

irt of departure. NosuL.,........,,, .w. K..—

.

le to availability. No duplK

are the responsibility of the win,

ewinners, send a stamped, self

Winners, Box 751 ,
Lowell, IN 46:

eive a copy ol \\

addressed envelope and 25 cents for handling

tion, Box 625, Lowell, IN 46399, no later than «''
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MCE LABORATORY,
....> OFFBEAT
MUSEUM INVITES GUESTS

IN THEIR OWN RIGHT

BY KATHLEEN McAULIFFE
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DESIGNED BY ARTISTS,
ENGINEERS, AND
SCIENTISTS, EXHIBITS
ARE FUNKY
CONTRAPTIONSMEANT
TO BE PLAYED
WITH-NOT ADMIRED.
THERE ARE NO
RULESAND NO GUARDS.
IF SOMETHING
BREAKS, THE MUSEUM
TAKES THE BLAME.

Dance with a psychedelic

image of yourself (preced-

ing page) or meiamorphose
into phantasmogoric crea-

tion (insets, page 70). Using

time-delay video cameras,

trick mirrors, and other tech-

nological props, visitors io

San Francisco's Explorato-

rium can have fun with sci-

ence and, as photographer

Alan Levenson shows here,

become transformed by the

process Founded by the

late Frank Oppenheimer, the

museum uses interactive

works by artists to reveal

natural phenomena in a new
way. The "Sun Painting" (left),

by Bob Miller, directs sun-

light through the roof of the

building to the main floor,

where visitors can manipu-

late pnsms to make rainbow

designs. In another exhibit

by Miller (directly above),

one person faces another

through a half-silvered mir-

ror and by adjusting the light,

can acquire the face (and the

cigar) of his counterpart. The

Argon Candle (above left), a

tube of light-emitting gas,

allows participants to draw
the tube's glow toward them

with their hands, which at-

tract the energy as lightning

rods would. Hands also per-

form magic in a perceptual-

illusion exhibit (above cen-

ter), which produces its ef-

fect with a spinning neon

lube. Held against this dy-

namic backdrop, fingers

seem to bend inward. And
the whole body is trans-

formed when captured in the

reflection of a pane of soap-

bubble film (top). "Play." as

Frank Oppenheimer was
fond of saying, "is the path

to learning."DO



ROBOT
ihese small orders," Rex said.

Gaston had a sudden idea. "Then this one

ought to please you. I want your entire stock."

"An expensive decision, sir."

"My credit card has an unlimited rating.

You better start writing up thai order."

"I've already done it, sir," Rex said. He got

Gaston's card out of the wallet, stamped it,

returned it for signature. Gaston scrawled

with the ballpoint pen.

"Where shall I put the goods?" the robot-

vendor asked.

'Just pile them anywhere, then get me the

whole thing again."

"Everything?"

"The works. How long will it take you?"

Til have to return to the warehouse first.

Then take care of my preorders. Then I'll get

back here as quick as I can. It should take

about three days, four at the most, assuming

my owners don't reprogram me to do some-

thing else first."

"That long?" Gaston said sadly.

He had had a vision of the roboivendor

shuttling back and forth between Gaston and

the warehouse, maybe a dozen times a day,

piling up all kinds of goods until somebody
finally noticed and came out to see what was

going on.

But three or four days, that was different.

"Forget the reorder," Gaston said. "And

don't unload that stuff. What I want you to do

is take it all to a friend of mine. It's a gift. His

name. is Marty Fenn."

The robot recorded Marty's address, then

asked, "Did you want to include a message
with your gift?"

"1 thought you didn't take messages."

'A message included with a gift is not the

same thing as a purposeful communication.

Of course, the contents must be innocuous."

"Of course," Gaston said, his mind alight

with the hope of a last-minute reprieve. 'Just

tell Marty that the miniflier disintegrated over

the Everglades, just as we planned, but that

I got only one broken leg rather than the two

we had expected."

"Is that all, sir?"

"You could add that I'm planning on dying

out here in the next couple of days, if that

won't inconvenience him too much."

"I've got it. Now if it just passes the Ethics

Committee, I'll send it along."

"What Ethics Committee?"
"It's an informal organization that we intel-

ligent robots maintain to make sure that we're

not tricked into carrying important or sensi-

tive messages in spite of our protocols.

Goodbye, sir, and the best of luck."

The robotvendor left. Gaston's leg was
hurting badly. He wondered if his message
would get past the Ethics Committee. And
even if it did, would Marty, never the quick-

est of fellows, realize that it was a call for

help, not just a joke? And if Marty did catch

on, Jidw long would it take him to verify that

Gaston was indeed missing, alert the Res-

cue Squad, get some help to him? The more

Gaston thought about it, the more pessimis-

tic he became.
He tried to move a little, to ease the pain

in his back. His leg kicked in with a burst of

unexpected agony.

Gaston passed oul

When Gaston recovered consciousness

he was. in a bed in a hospital. He had an

intravenous drip in his arm.

A doctor looked him over and asked
whether he felt able to speak to someone.

Gaston nodded.

The man who came to his bedside was
tall, potbellied, and dressed in the brown

uniform of a park ranger. "I'm Fletcher," he

said, "You're a lucky man, Mr. Gaston, The
crabs were just starting to get at you when
we pulled you out. The alligators wouldn't

have been far behind."

"How did you find me? Did Marty get the

message?"
"No, Mr. Gaston," said a familiar voice.

Robotvendor Hex was Mere in his hospital

room, standing at his bedside, "Our Ethics

Committee wouldn't let me send on your

message They iigured'you might be trying

to put one over on us. We can't allow the

slightest hint of our helping humans, you

know. They'd accuse us of taking sides and

wipe us out,"

"What did you do?"

"I studied the protocols.
I
saw that al-

though robots aren't allowed to help humans
even for their own good, there's no rule for-

bidding us from working against humans.

That left me free to report your various crimes

to the federal authorities."

"What crimes?"

"Littering a federal park with your smashed

miniflier. Camping in a federal park without

a license. And suspicion of intent to feed the

animals, specifically the crabs and alliga-

tors."

"The charges will be dropped," Mr.

Fletcher said, with a grin. "Next time make
sure you have a battery."

There was a discreet knock at the door.

"1 have to go now," Rex said. "That's my
repair crew. They think that I'm suffering from

unprogrammed initiative. It's a serious con-

dition that can lead straight to delusions of

autonomy."

"What is that?" Gaston asked.

"It's a progressive disease that infects

complex systems. The only cure is a com-
plete shutdown and memory wipe."

"No!" Gaston cried. He jumped out of bed
trailing an intravenous drip. "You did it for

me! I won't let them kill you!"

"Please don't upset yourself," Rex said,

gently restraining him until the doctor could

come over and help. "I see now that you hu-

mans really do get upset about dying. But

for us robots, being turned off just means we
get some shelf rest. Goodbye, Mr. Gaston,

it's been nice knowing you."

Robotvendor Rex went to the door. Two
robots in black jumpsuits were waiting just

outside. They put handcuffs on his skinny

metal wrists and led him away.DO



1. No. The paper plane needs an aerody-

namic shape to fly.

2. Yes.

3. Rai Stuff flew off perpendicularly to his

base point, in a straight line to the other side

of the middeck. flipping end over end all the

way across.

4. Faster, no: longer, yes.

5. No. Precession (wobbling) is caused by

torque from an outside force such as gravity.

6. (B). At 390° angle to the string.

7. Your other hand pushes the top away from

the handle and back to the flat surface.

8. This added friction means that the top

spins ;B] slower in space.

9. No. Griggs wasn't able to gel a yo-yo to

sleep. On Earth you make a yo-yo sleep by

keeping its mass at the bottom of the string.

You bring it out of a sleep by jerking on the

string, which causes the string to loosen a

bit so that it winds around the axle, and the

yo-yo comes back to your hand. In space
this happens automatically—there is no
gravitational force to prevent it. "Walking the

dog" and "rocking the baby" are impossible

to do in space. "Shooting the moon," how-

ever, in which the yo-yo flies out horizontally,

then loops around the hand and up toward

the "ceiling" before being caught, turned out

to be easier in space. 'Around the world,"

which would use centrifugal force to make a

yo-yo sleep, was a irick that might have

worked except that there wasn't enough
room on the shuttle's middeck.

10. Wave the track quickly back and forth

and the plastic wheel's own inertia gets it

spinning.

11. The wheel pulls the track forward, away
from you.

"I. Ce ing oc-jnces were preferred.

13. One circle could repel the other, they

could join into a figure eight, or the two could

form a large 12-circle.

COMMONEST WORDS

A, White, red, black, green, blue. B. You (8),

they (18), I (24), me (112). C. In the lop 500,

first comes fish, then dog, bird, and horse.

D, The most common two-syllable words:

about (48), many (55), other (60), into (61),

people (79). The most common three-sylla-

ble word is another (123).
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What makes Jiminy Cricket

sing and the grasshopper fiddie ail

summer? To study the "big

jumpers," the number-one orthopteran

expert is willing to risk life and
limb in the remote outposts of the world

inJTERV/IEUU

J^% s a boy in Africa, Daniel

M^^Koue hunted big game.
# \ Now thai he is director

of the department of entomol-

ogy— insect studies—at Philadel-

phia's Academy of Natural

Sciences, he goes after smaller

quarry But all the adventure

and suspense ol game hunting

attends his work. In a recent

Ihree-month period Otte tracked

insects on Ihree continents and
made a trip to the Solomon Islands,

a remote archipelago in the outer"

Meianesan arc. There, as is not

infrequently Ihe case, Otte had to

choose between snaring his

superb collecting spot high in the

mountains at the end of a
deserted road, One night during

torrential storms, while he and
a companion bagged a variety of

crickets in this remote jungle,

hostile inhabitants felled trees

across the road as a warning that

their presence was not appreci-

ated. The two entomologists

hastened to chop their way out

and quickly took their collecting kits

to less promising tracts. For Otte

such events can be part of a
night's work. In his insect safaris

PHOTOGRAPHS BY TODD JAMES



^Taxonomy? It's

a fundamental human
activity to name
and classify. It's basic to

everything we do.

You can't study something

before you know
what it is. You can't

communicate without

nouns, can you?^

he has explored the world's wildernesses,

contracted exotic diseases, fallen oif cliffs,

and corne face to face with lions.

There is no lack of subjects for the insect

hunter. As the story goes, after the flood God
sent Noah and the animals forth with orders

to breed abundantly and multiply upon the

earth. No class obeyed that injunction more

resolufely than the Insecta. Not only are there

untold billions of individual insects (one lo-

cust swarm over Nebraska was eslimated

to include 24 billion locusts), but also the 25

orders— butterflies, spiders, bees, and
beetles, among others—have propagated

beyond all reckoning. A recent rumor, origi-

nating at the Smithsonian Institution, sug-

gests that there are between 30 million and

50 million species.

Among the various categories of ento-

mologists are those who systematically

itemize, categorize, and classify species and

a smaller group that examines insect behav-

ior. Otte is mainly preoccupied with the for-

mer pursuit, which makes him a taxonomist,

although he's done notable behavioral work.

His specialties are the Acrididae and the

Gryllidae—grasshoppers and crickets. He
does not like to call himself a biogeogra-

pher. but his interests are biogeographical:

how and why the various species came to

distribute themselves as they have. To an-

swer this, the taxonomist starts by working

out patterns of relationships among groups.

Who, he wants to know, begat whom?
The son of a missionary of German and

Norwegian descent, Otte was raised in Dur-

ban, South Africa, on the edge of the bush.

He loved the animals thereabouts and
planned to become a wildlife conservation-

ist. But following a family tradition, he at-

tended the University of Michigan, where his

undergraduate studies convinced him that

American mammals were boring. Instead he

discovered insects and wrote his doctoral

thesis— on communication in grasshop-

pers—under evolutionary biologist Richard.

Alexander. At the time, Alexander and his

colleague Thomas Walker were pioneering

a study of cricket songs as an aid to classi-

fication. In 1968 Otte joined Alexander in

Australia on a 15-month cricket-cataloging

expedition lhat was wildly successful. They

found three times as many crickets there as

had previously been identified.

The practice of entomology has changed

vastly in 30 years, and Otte has been at the

forefront of the new order. In the Fifties and

before, entomologists were to be found at

desks, sorting out insects. Like old cuff links,

things with enough matching parts went into

drawers together, where they are often still

found mislabeled, Behavioral data were
scarcely used until recently. Yesterday's tax-

onomist did not heed the varying songs of

grasshoppers and crickets, since he was
usually working among the dead rather than

the living, and the dead do not sing. Nor do

specimens on pins dance or display other

aspects of behavior that today serve to sep-

arate one species from another. Otte and his

colleagues now scrutinize their subjects di-

rectly in woods, fields, and Ireetops. This

work has resulted in the discovery of at least

20 different species of American field crick-

ets once regarded as a single species.

Otte has stalked crickets over a large part

of the world, but he practices the grasshop-

per trade mainly in North America, from

Panama to Canada, Harvard University

Press recently published both volumes of

Otte's The North American Grasshoppers.

Science magazine said of Volume I that it

"makes the user as confident of grasshop-

per identifications as he or she would be of

bird identifications- in using [Roger Tory] Pe-

terson's Field Guide to the Birds." Another

reviewer deemed Volume II "without ques-

tion the finest handbook ever published in

entomology." Since Otte executed the ele-

gant colored illustrations himself, he may be

said to be the Audubon as well as the Peter-

son of grasshoppers.

Grasshoppers belong to the order Or-

thoptera, which includes cockroaches and

mantids (such as the praying mantis), as well.

Common usage, however, refers only to the

saltatorians, or big jumpers, notably grass-

hoppers, crickets, and katydids. Grasshop-

pers are a larger group than crickets and

more widespread in the temperate zones,

but Americans can expect to hear both

singing in the summer—grasshoppers by

day, crickets by night.

Otte's books show grasshoppers that are

striped, red legged, bright winged, and

shaped like toothpicks. Nearly all have the

bulging eyes (that never close) beloved by

horror movies. Less evident are the three

other tiny eyes on their faces. Grasshoppers

have ears on their abdomens; crickets have

theirs on their front legs.

Although grasshoppers are easy to catch,

they are difficult to classify. Members of the

same species may look different; different

species may look the same. Many species

may best be distinguished by their songs.

And when Otte ranges into the field, he col-

lects the insect and a recording of its song.

An audiospectrogram later translates the re-

cordings into sonograms that show the

rhythm and pattern of the chirps. This is not

quite the equivalent of a thumbprint, but the

songs go a long way toward separating one

species from another. It is, after all, the means

by which crickets and grasshoppers tell each

other apart.

Philadelphia's Academy ol Natural Sci-

ences holds the world's finest collection of

Orthoptera. In all, the museum houses 3 mil-

lion insects, give or take a few. Writer Esther

Wanning lound Otte in his office there. He
was fresh from southern Brazil, where he'd

been surveying threatened forest habitats.

Sent to him to identify by an African col-

league, a Podoscirtine cricket awaited ex-

amination under a microscope. Trays of

grasshoppers were spread around the of-

fice, many brought back recently from Ecua-

doran treetops by assistant Scott Glenn.

Otte brought out a brilliantly colored Om-
matolampinae, which he said, "looks like

candy." It sported all manner of coloration,

including polka-dotted legs.

Dressed in a crewneck sweater, blond-



haired and blue-eyed Otte himself looked

much more the explorer than any image of

Ihe fusty museum taxonomist.

Omni: Do you feel any need to justify spend-

ing your life figuring out the difference be-

tween one insect and another?

Otte: What, taxonomy? Naming and classi-

fying are fundamental -human activities;

they're basic to everything we do. You can't

very well communicate without nouns, can

you? Look at it just from the economic stand-

point: Western states are constantly battling

grasshoppers. Many species are involved.

It's 'not wise to go out and start spraying them

all, because only a few do almost all the

damage while a whole bunch are downright

beneficial because they feed on weeds. In-

sects are both our best friends and our worst

enemies. To deal with them we have to know

which are which, and that requires our work-

ing out the taxonomy.

Omni: Did you ever wish that all insects were

accurately classified so you could concen-

trate on their behavior?

Otte: I did once, but now I tind classification

far more fascinating. It's wonderful sleuth-

ing. It's not that ihe behavior isn't interest-

ing—much of my sleuthing relies on clues

from animal behavior, like their songs. But

foremost in my mind is the construction of

an evolutionary tree. Ideally I'd like to put

every insect I classify onto its correct place

on the tree. It's the history of the groups that

excites me. I want to know where these things

came from, what gave rise to what, and how

they're related to one another. For me, tax-

onomy is more rewarding than messing

around with behavior. I also can justify it more

easily than watching one grasshopper spe-

cies for endless hours.

Taxonomy has given me a wonderfully di-

verse life. There's surprise after surprise.

Even in the periods when I'm just sitting in

this office day after day, looking through this

microscope, every single specimen and

species I
look at is different. It's amazing how

one tiny little piece of information can sud-

denly turn around your ideas about the re-

lationships of major groups and where they

come from.

Omni: What did you find on your recent trip

to the Solomon Islands?

Otte: Almost everything you find on those

islands is extraordinary simply because no-

body has studied them. In 1984 we went to

New Caledonia and were amazed to find that

the cricket fauna there were utterly unique.

Because New Caledonia is on a part of the

tectonic plate that broke off from Australia,

we expected to find fauna similar to those in

Australia. It seems now that a few early pro-

genitors on New Caledonia evolved and

proliferated independently. On the more re-

cent trip, we went to Fiji and the Solomon

Islands to see whether there was any over-

lap between the crickets there and in New
Caledonia. _._

We found a bark cricket on Fiji, which to

us is like finding a hippopotamus in Mexico.

The next-nearest bark cricket is a thousand

miles away across water. We had problems,

B2 OMNI

however. I ran into a plant that gave me a

horrendous rash thai lasted for three weeks.

In the Solomon Islands we found a won-

derful place to collect, where the paved road

went right into ihe middle of the jungle for no

apparent reason. Maybe it was left over from

World War II. Squatters there resent intrud-

ers, and they shouted at us when we drove

in, but we didn't pay much attention. When

they had felled trees across the road; it was

frightening. We managed to get out, but we
didn't go back. Collecting, on the whole,

wasn't very good. It was the rainy season,

and many roads were blocked by rivers run-

ning across them.

Omni: What do you think of the group of tax-

onomists who are saying that evolutionary

biologists are just indulging in guesswork?

Otte: You mean that anti-Darwinism busi-

ness? I think that's sheer nonsense. The fact

of evolution more or less as Darwin per-

ceived it has been demonstrated over and

over again. I'm sure I could convince any-

one of the relationship between a fossilized

6We have

lots of squished crickets.

Some species

today are represented by

a single

smashed specimen. But that's

better than

having only a lowerjaw.^

cricket wing and a modern cricket wing. All

this business is just a tempest in a (eapot.

Of course there's a lot of hypothesizing— it's

the sign of a fertile mind. Evolutionists' in-

ability to agree on a particular issue as to

where things came from doesn't discredit the

field at all. Whether a self-replicating mole-

cule evolved once or a bunch of times is

something I doubt anyone can know. Still, if

it weren't for evolution, the pieces of the puz-

zle wouldn't fit together at all, and they do.

Omni: Arc the-e grasiVnopper iossils?

Otte: There are some but precious few. We
know quite a bit about crickets and katy-

dids, which seem to have come off the main

orthopteran stock.

Omni: You're saying that there was one orig-

inal relative?

Otte: Well, certainly all insects are derived

from one ancestor.

Omni: Why couldn't ihere be one insect pre-

. cursor in America and another one in Africa

lhat just spontaneously produced the same

kind of animal
Otte: Okay. Whenever you have an organ-

ism as complicated as an insect it just runs

against logic that two. of them could have

evolved independently. Look at the pattern

of veins in a cricket wing. Could you come

up with that twice? Katydids have a similar

pattern, so we know that kalydids and crick-

ets have a common stem. Even with environ-

mental circumstances acting precisely the

same.way on iwo groups, this particular pat-

tern wouldn't evolve twice. You would get

something functionally the same bui not with

the identical configuration. The chances of

producing- such a complicated structure-

iwice are vanishingly small.

Long antennae, or long noses, or pointed

faces, on the other hand, evolve many times.

All you have to do to produce a slanted face

in a grasshopper is to select for something

that lives on vegetation. I can show you

completely unrelated species from Aus-

tralia, Africa, and America that all look very

much alike. Those that evolved in grass-

lands, for reasons of crypsis, camouflage.

have come to look like grasses. When thai

happens, everything changes in a predict-

able way. Antennae become; sword shaped,

faces are slanted, and knees have little

points. These are all simple structures.

Omni: So, those aren't the things you look at

when you're figuring out the family tree?

Otte: You.can't. If you sorl by look-alike you're

apt to make all kinds of meaningless clus-

ters. Many relateo species oon't look at all

alike. So you have to know what's significant.

In African crickets you examine the male

genitalia. In the Velarifictorus field crickets,

for example, Iho genitalia immediately char-

acterizes a species. But for other groups the

genitalia don't help at all.

Omni: You and Richard Alexander brought

three hundred geventy-six rew Kinds -:r

crickets back from Australia. How had so

many gone undiscovered?

Otte: Crickets aren't very easy to catch;

Everyone hears them at night, but few peo-

ple see them. Before us, there were no spe-

cialists on Ausirs iar crickets A Frenchman

named Chopard had published a mono-

graph listing about one hundred fifty spe-

cies. But he worked from afar and misla-

beled so many species that his work was

more confusing than helpful to us. The main

trouble with Chopard's work was that he often -

didn't examine the crucial features that dis-

tinguish each species. It's as if someone had

described birds without saying anything

about the beak.

Omni: At what point can you say. 'This is a

new species," rather than, "This is a funny-

looking Boopedon nubilum, but it's still a

Boopedon nubilum"

Otte: li they no longer interbreed in nature,

we consider them to be distinct species. But

when two popu at oris are isolated and don't

get a chance to interbreed, the taxonomist

faces a dilemma. Even if they will breed in

the lab, it doesn't make them the same spe-

cies. Insects that never interbreed in the iield

may cross and produce offspring in the lab.

Omni: Aren'l there efferent cricket species

that look exactly alike under a microscope

but that do different dances or have different

songs?

Otte: That's right, that's right. In Hawaii, we
have horrendous problems. Within- some

CONTINUED ON PAGE 102



•They studied nine

purported abductees, including a

tennis instructor, a

olleoe teacher, and an audio technician

Are people who claim

they've been ab-

ducted by UFOs nor-

mal? The proponents

in the UFO contro-

versy say that they are.

The skeptics prefer to

believe that such
people are publicity

hounds, pathological

liars, or schizophren-

ics. In an attempt to

resolve the issue, the

Maryland-based Fund

for UFO Research re-

cently financed a psy-

chological study of

some of the "victims

"

The research funds

were granted to Ted

Bloecher, Budd Hop-
kins, and clinical psy-

chologist Aphrodite

Clamar, three New
York researchers who
have been studying

reports of UFO ab-

ductions tor several years In this instance (he trio studied

nine purported abductees, including a tennis instructor, a

college teacher, an audio technician, and other responsible

citizens from various walks of life

Reasoning that if these individuals were mentally dis-

turbed their problems would show up on standard psycho-

logical tests, the research team sen! the subjects to inde-

pendent cimical psychologist Lisa Slater Slater was not told

that the people she would be examining were UFO close-

encounter victims. Nor did any of the subjects reveal the

secret during the battery of tests.

Those tests. Slater soon reported, revealed no overt

pathological feature uniting the subjects. But what did pique

her interest was the psychological evidence thai her sub-

jects had undergone some sort of Irauma, These people

seemed distrustful, even paranoid, when It came to per-

sonal relationships, Slater said, somewhat like victims of rape.

When told that her subjects claimed to be UFO abductees,

UFD UPDffTE

she added. "The tesi

findings are not in-

consistent with the

possibility that the re-

ported abductions
have, In fact, actually

occurred."

Glamar later asked
another New York

psychologist to re-

view Slater 's work and
to study five of the

subjects anew-. The
second psychologist,

who wishes to remain

anonymous, sup-
ported Slater's view

Most ufclogisls

don't believe that ihe

fund's Study proves

that UFO abductions

are real events, As-

tronomer J Allen Hy-

nek, of the Center for

UFO Studies, says, 'All

we can infer is thai a

set of normal people

underwent what to them was a vivid, traumatic experience,

one that profoundly alfected their lives." But Hynek adds "If

we decide not to accept the abduction accounts as real,

what sort of cop-out can we possibly adopt?"

The skeptics, however, disparage any suggestion that

aliens have actually snatched people. According to psy-

chologist Ronald Siege), o* the UCLA Neuropsychiatry In-

stitute, UFO abduction experiences may result from neuro-

logical quirks and perceptual flaws Hopkins, Bloecher, and
Clamar "assumed that psychological tests were the only im-

portant ones," Siegel says. "But the first tests should have
been neuropsychological Knowing how the personality may
interpret or perceive various signals is useful only after other

tests have been done."

The consensus of the experts seems dear. The Fund for

UFO Research has provided more evidence that UFO ab-

ductees seem to be going through something bizarre But

we still don't have any idea just what—D SCOTTROGO



Once upon a time ihere

were millions of mummies.

Most were naturally pre-

served by arid climates and

warm sand Others were

prepared by ihe ancients,

who tried to duplicate the

natural preservation process

m inhospitable tombs But

today, with only a few thou-

sand mummies left in the

world's museums, these

priceless human relics are

becoming increasingly rare.

According to University

of Massachusetts at Amherst

bioanthropologist George
Armelagos part ol the

problem exists because

mummies have been ground

up lor medicine. In fifteenth-

century Europe, 'or instance,

people thought that mummy
wrappings could cure nausea

and heal wounds. By the

early 1600's. a pound of

mummy sold for eight shillings

in Scotland. And evert as

recently as the 1970's, an

ounce of mummy went for

$40 in occult shops in New ,

York City

Still other mummies were

lost when Egyptian railroads

bought them—by the grave-

yard or the ton—as locomo-

tive fuel Mummies were

used instead of thatch to roof

Egyptian houses A Cana-

dian company used linen

mummy wrappings to make
paper And hundreds of

thousands of mummies were

lost to flooding when Egypt's

Aswan Dam was built

Today, says Armelagos.

mummy attrition continues.

Unauthorized sales of arti-

facts and relics keep grave

robbers in business. And
"unveilings," In which mum-
mies are put on display

for the public, add to the

problem as well.

Why all the concern? "By

reading the indelible signa-

tures that disease and injuries

have on bone," he says,

"we can discover how these

people lived and died."

For instance, mummy studies

reveal that the Sudanese
protected themselves against

disease by consuming
tetracycline, a broad-spec-

trum antibiotic, 1 400 years

before its modem use-

Mummy studies also reveal

patterns of wife abuse

treatment of handicapped

children, and chang*

fashion, and life-style,

Efforts are currently under

way to protect mummies
through legislation and
through a mummy computer

registry at the University of

Manchester, in England,

"Dead men and women,"
says Armelagos, "do tell

tales. "—Peggy Noonan

"Ghosts are barely aware of

their own plights, much
less capable of inflicting harm

an others"
—Hans Holzer

Cryptozoology, fhe study

of and search for undiscov-

ered animals like Bigfoot and

the Loch Ness Monster, is

not a subject usually dis-

cussed in the prestigious

science journal Nature. But

the British magazine recently

devoled an editorial to the

unorthodox science, calling it

e "business .
.

of people

with a special ability to raise

money for expeditions to

interesting places (invariably

equipped with cameras

whose lens caps show a

special propensity

'

maining In place at critical

moments- .)."

The journal also suggested

that mainstream scientists

could learn a fund-raising

trick or two from ciyptozoolo-

gists Viruses could be

dubbed "ayptoorgamsms,"

for example, and virologists

could even ask the public

to fund a hunt lor "living

fossils, mysterious half-dead,

half-alive creatures that

have colonized the earth from

its earliest days. ." Such

an approach could be profit-

able, the magazine con-

cludes: "Sale of the movie

rights could finance a new
electron microscope."

Predictably, cryptozoolo-

gists do not find Nature's

editorial stance humorous or

fair "Sometimes a wealthy

person will fund our fieldwork

and publications, but gener-

ally we finance such things,"

notes Richard Greenwell,

secretary ol the International

Society of Cryptozoology.

"People in other fields can go

to a foundation, submit a

proposal, and get funded. We
cant, even though we go

about our studies in a very

calm, scientific way and

publish a retereed journal,"

Coleman, acrypto-

zoologist who has tracked

down reports of strange

creatures ranging from phan-

tom panthers to green-gilled

men, agrees. "I've been

doing this for twenty-five

years," he says, "and I know

every cryptozoologlst in

the world Not one of us has

been able to get any funding

I pay out of my own pocket

for my investigations Nature's

suggestion that people are

raising money to go to exotic

places for the fun of it is

ridiculous."—Sherry Baker



To Dr. James R. Allen, of

the Minneapolis Clinic ot

Neurology, the woman's
complain! was bizarre. She
was haunted by whal
seemed lo be a phantom
radio station in her ears. The
station played songs from

the Thirties and Forties all day
long and abated only when
other noise inter lered.

Investigating the
:

Allen first consulted the wom-
an's neighbors to make sure

their apartments were not the

source of the noise
I

examined her hearing aids to

make sure they were not

picking up a local station. Her

ear, nose, and throat special-

ist then put her in a sound
proof room, and sure enough,

the music kept playing.

After Allen confirmed that

she was in good mental

shape and had normal brain

patterns, he discovered

whal he now feels was the

catalyst for the unusual music

fesf aspirin. A rheumatoid

arthritic, she was taking

about 12 tablets a day.

"The memory for this mu-
sic," says Allen, "is stored

in the auditory center of the

temporal lobe of the brain

What I think may have hap-

pened is that the combination

of her hearing problem and
the aspirin—which can cause
ringing in the ears—opened
up her musical memories,

causing them to come into

consciousness."

Confirmation came when
Allen suggested she cut

her aspirin intake In half

Within a few days the music
was gone

Since publishing his find-

ings in The New England
Journal of Medicine. Allen has

received calls and letters

reporting similar cases from

around the United States

and Canada All appear to

connect some form of hearing

problem with medication,

mostly forms of aspirin

Allen admits the oddity of

his discovery but teels it

may be of value, Most of the

people who have contacted
him believed they were
simply going crazy, and their

doctors had no explanation.

And. Allen adds, future

research into the phenome-
non may even provide us
with a replacement lor today's

music systems

"We may be able to replace

phonograph records by
listening to them when we
are small." he says 'And Ihen,

when we want to tune in,

we'll just take aspirin."

—Rick Boling

"Most writing on art is by
people who are not artists,

thus, all the misconceptions
"

—Eugene Delacroix

"The whale is a mammiferous
animal without hind feet

"

—Herman Melville

On October 4, 1980, a

twenty-four-year-old nursing

student named Karen Ann
Phillips was bludgeoned
to death in her Oak Park, Illi-

nois, apartment Baffled

police urged area residents

to report anything unusual, no
matter how silly it might

seem. And responding to the

request, a twenty-seven-

year-old Bible student re-

ported a series ot dreams.
According to Steven P

Linscott, he had his dreams
between 1 and 3 am , while

sleeping beside his wile

at the Good News Mission,

where he counseled ex-con-

victs. He said he dreamed
that a man and a woman
were having a friendly chat in

the woman's living room,
when suddenly the man's

mood changed, He smiled,

produced a long, heavy
object, and methodically beat

the woman to death The
woman, Linscott added,
didn't seem to protest at all-

Police were stunned
Details in the dream, they

said, could have been privy,

only to the murderer himself

Phillips had been killed

with a heavy object, probably

a tire iron A student at a
local yoga temple, Phillips

had died with her fingers

locked In a Krlya Yoga ges-

ture signifying the accept-

ance of death. And, police

added, on one of his visits to

the Oak Park police station,

Linscott wore a shirt like

the one worn by the man in

his dream. Based on these

facts Linscott was arrested,

And in 1982 he was convicted

of murder and sentenced
to 40 years in jail.

But now, some three years
later the conviction has
been overturned Two of the

three judges who heard

Lmscott's appeal ruled that

the dream could not be
considered a confession.

The court pointed out that

Ihere were significant conflicts

between Lmscott's dream
and the actual lacts, Including

the race of the victim Ac-

cording to the court, "evi-

dence produced by the state

merely raises a possibility

or suspicion that the defend-

ant is guilty." Although one
of the judges believed that

Lmscott's guilt had been
proved, the majority held that

the evidence "was plainly

not sufficient to exclude
every reasonable theory of

innocence."

The court has recently

released Unscott on bond
And even though prosecutors

have appealed the reversal,

Linscott s wife, Lois, predicts

that the nightmare will soon
come to an end. "We know
there's a law of gravity,"

she says, "and there must be
a law of truth. We've always
known that the truth will

win; we just didn't know
when"—K L Jones



A pill thai makes you

psychic9 No one has ever

with this answer lo

(he parapsychologist's

prayer, but perhaps such a

discovery isn't too far away,

The candidate is harmaline.

a psychedelic drug proc-

essed from the Bamsteriopsis

vines of the Amazon and

weakly linked to LSD,

According to British para-

psychologist Serena Roney-

Dougal. harmaline is chemi-

cally similar to melatonin,

a substance found naturally

in fhe brain and synthesized

by the pineal gland. And,

she says, It's probably no co-

incidence that primitive

peoples, who have long used

harmaline to induce mystical

states, identify the pineal

gland as the seat of psychic

power. Researchers have

recently linked melatonin with

altered states of conscious-

ness, adds Roney-Dougal,

so it could be that harmaline

somehow induces a psychic

state of mind by catalyzing

the pineal gland and the

transformation of melatonin.

"All these factors seem
to pomi to the pineal gland

being In some way connected

with psi." she says, "possibly

as an organ that stimulates

a ps I-conducive state ot

consciousness, although us

precise function is not clear.

What is dear, though, is

that the pineal gland is defi-

nitely worth further sfudy."

The Briiish researcher be-

lieves that parapsychologists

should start testing people

for ESP after giving tnem

harmaline, still an expenmen-

taldmg. it this research

pans out. then experiments

as Omni

with ancient procedures for

activating Ihe pineal gland

could proceed.

"What is needed is experi-

mental verification ot anthro-

pological evidence." she

concludes.

But psychopharmacolog ist

Ronald Siegel. of the UCLA
Neuropsychiatric Institute,

doubts that such studies will

bear Iruit. "Harmaline may
have nallucinogenic proper-

ties, and psychic experi-

ences are attributed to all

such drugs But I see nothing

unique about harmaline.

And I see no evidence that

these so-called psychic

experiences are anything

more than hallucinations."

—D. Scott Rogo

7 am a copulating vegetable

Shake the carrots together

in a sack and their passion is

as great as mine-
"

—Dalton Trumbo

Photographer Edward
Council, of Cabin John,

Maryland, thought it would

be nice to photograph neigh-

bors Irving and Lillian Hook
m then backyard But, he

says, he had no idea that the

snapshots would show
what appears to be the image

of their poodle, which had

died a week before the

pictures were laken in Sep*

tember 1984.

Looking at the Polaroid

pictures (one is shown at

right), Council was puzzled

by the odd figure and
showed it to the Hooks.

Lillian Hook identified the

poodle, Council says, and

"she nearly hyperventilated

when she recognized me
head." Upon later inspection

with a magnifying glass,

Council adds, he "found

many more dogs, represent-

ing a number ot breeds, at

the base of the trash can
"

And he is convinced that "this

is trying to tell us that animals

have an afterlife, too."

While making ihe rounds

of local camera shops to

have the pictures enlarged,

Council was finally referred

to the International Fortean

Organization (INFO), of

Arlington, Virginia. He sent

the photos in, enlisting the

help of INFO officials Ray-

mond Manners and Edward

Loughran The two visited

the Hooks' Cabin John yard

in March 1985. and they

came away impressed- "The

pictures ate genuine; there's

no question about it," says

Manners "This is not a

collection of sticks and plastic

bags. Give them a month

of Sundays and these people

couldn't have cooked this

up between them." There

images spontaneously ap-

pearing on film, he adds,

"but this is the best I've ever

seen The more you enlarge

the photographs, the clearer

the dog head becomes."

But Charles Reynolds,

consulting picture editor for

Popular Photography and

an expert on so-called spirit

photos, disagrees Enlarging

the photos only makes the

dog's head more nebulous,

Reynolds insists. While

Reynolds does not believe

that anyone tampered with

the photos, he's also sure that

whatever the figure is, it's

not the dead poodle. "The

nose looks like the edge
of some barrel or can." he

says, "and the mouth is

absolutely straight—impossi-

ble for a dog."

For Lillian Hook, nonethe-

less, the evidence is there

"That's my boy," she says of

the image in the photos

'He tried to come back to life

even before he died He
ird lime going. These

things do happen, you

know "—Nancy Lucas
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pears on the tomb of Ti, one of the pharaohs
of the Fifth Dynasty. The deadly Red Sea
puffer was the reason for the biblical book
of Deuteronomy's injunction against eating

scaleless fish. In China the toxicity of the fish

is acknowledged In the Pentsao. Chin, the
first of the great pharmacopoeia, suppos-
edly written during the reign of the legend-

ary Emperor Shun Nung (from 2838 to 2698
b,c). And the Pentsao Kang Mu (a.d 1596),

another tome about ancient drugs, reveals

an extraordinary development thai had taken
place in mandarin society. Despite the ob-
vious risks, by 15.96 the fish had become
something of a culinary delicacy.

Indeed, today the Eastern passion for

puffers is something of an institution, espe-
cially in Japan. Generally the meat is eaten
as sashimi. Thus sliced raw, the flesh is rel-

atively safe. Yet many connoisseurs prefer a
dish known as chiri, partially cooked fillets

taken from a kettle containing toxic livers,

skins, and intestines. Levers of chiri are in-

variably among the hundred or more fatali-

ties that occur each year.

The Japanese prefer and pay premium
prices for four species of puffer, all in the

genus Fugu and all known to be violently

poisonous. Why would anyone play Russian
roulette with such a creature? The answer,

of course, is that fugu is one of the few sub-
stances that walks the line between food and
drug. For the Japanese, consuming fugu is

fhe ultimate aesfhetic experience. The re-

fined task of the fugu chef is not to eliminate

the loxin but to reduce its concenlration while

assuring that the guest still enjoys the exhil-

arating physiological aftereffects. These in-

clude a mild numbing or tingling of the

tongue and lips, sensations of warmfh, a
flushing of Ihe skin, and a general feeling of

euphoria. As in fhe case of so many stimu-
lants, there are those who can't get enough
of a good thing. Though it is expressly pro-

hibited by law, certain chefs prepare a spe-
cial dish of the particularly toxic livers for

zealous clients. The organ is boiled and
mashed and then boiled again and again
until much of the toxin is removed. Unfortu-

nately, many of these chefs succumb to their

own cooking. It was such a dish that caused
the controversial death in 1975 of Mitsugora
Bando VIII, one of Japan's most talented Ka-
buki actors, an artist who had been de-
clared a living national treasure by the Jap-
anese government. Like all of those who eat

the cooked livers, he was apparently among
those who, in the words of one fugu spe-
cialist, enjoyed "living dangerously."

Because of its popularity as a food and
the relatively high incidence of accidental
poisonings, the fugu fish has generated an
enormous amount of medical and biomedi-
cal literature. Exploring that literature,

I was
immediately struck by the parallels to Nar-
cisse's constellation of symptoms and the'

zombie phenomenon.
Following is a specific description "[from

ON RELIGION

No doubt, religion, you have had your
say in one form or another for a long,

longtime. And you may have been good
for man in many ways, lending a guiding

hand and comforting hope on his

journey toward self-cognition. But is it

really yours alone to hold out. the

promise of deliverance?

Time has come when we must reconcile

dogma with the way things really are.

Remember Copernicus and Galileo —
and, yes, Santa Claus?

We must seek and come to a judgment
on the ultimate question of the

adequacy, or inadequacy, of physical

being and the true nature and rationale
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Poisonous and Venomous Marine Animals

of the World, by B.W. Halstead] of the effects

ot tetrodotoxin (italics mine): "The onset and

types of symptoms in puffer poisoning vary

greatly depending on the person and the

amount ol poison ingested. However, symp-

toms of malaise, pallor, dizziness, paresthe-

sias of the lips and tongue and ataxia [con-

fusion] develop. The paresthesias, which the

victim usually describes as a tingling or pric-

kling sensation, may subsequently involve

the fingers and toes, then spread to other

portions of the extremities and gradually de-

velop into severe numbness. In some cases

the numbness may involve the entire body,

instances in which the patients have stated

that it feft as though their bodies were float-

ing. Hypersalivation, profuse sweating, ex-

treme weakness, headache, subnormal

temperatures, decreased blood pressure,

and a rapid weak pulse usually appear early.

Gastrointestinal symptoms of nausea, vom-

iting, diarrhea, and epigastric pain are

sometimes present. Apparently the pupils are

constricted during the initial stage and later

become dilated. As the disease progresses

the eyes become fixed and the pupillary and

corneal reflexes are lost. . . . Shortly after the

development of paresthesias, respiratory

distress becomes very pronounced and . . .

the lips, extremities, and body become in-

tensely cyanotic. Muscular twitching be-

comes progressively worse and finally ter-

minates in extensive paralysis. The first areas

to become paralyzed are usually the throat

and larnyx, resulting in . . . complete aphagia

[loss of the ability to speak]. The muscles of

the extremities become paralyzed and the

patient is unable to move. As the end ap-

proaches, the eyes of the victim become
glassy. The victim may become comiatose

but in most cases retains consciousness,

and the mental faculties remain acute until

shortly before death."

Not only did the individual symptoms of

zombification and tetrodotoxication sound

remarkably similar, but entire case histories

from the Japanese literature read like ac-

counts of the living dead. A Japanese ped-

dler shared a dish of chiri with several mates

and suffered all the classic symptoms of

puffer poisoning. The physicians gave up,

certain that the man was dead, but the in-

dividual recovered, and not 14 hours after

he had eaten the poisonous food he walked

out of the hospital. A Korean miner and his

son ate the ovaries of a species of Sphoe-

roides and within an hour were taken to the

hospital. The father retained "clear con-

sciousness" until he died; his son suffered

complete immobility for about two hours but

recovered naturally without treatment.

These two accounts illustrate one of the

most eerie characteristics ot puffer poison-

ing. Tetrodotoxin induces a state of pro-

found paralysis, marked by complete im-

mobility, during which time the border

between life and death is not at all certain,

even to trained physicians. I need hardly ex-

press the significance of this in terms of the

zombie investigation. It became quite clear

that tetrodotoxin was capable of inducing a

physical state that might actually allow an

individual to be buried alive.

Indeed, in Japan it had already hap-

pened. In one instance; a man who died from

eating fugu became conscious seven days

later as his body lay in a morgue. He claimed

to have recalled the entire incident. As re-

cently as July 1983 a Japanese man poi-

soned by fugu revived after being nailed into

a coffin. In tact such incidents occurred fre-

quently enough that in some parts of Japan

a person declared dead from eating puffer

fish lies alongside his coffin for three days

before burial.

The implications were extraordinary. Here

was a material basis for the entire zombie

phenomenon—a folk poison containing

known toxins fully capable of pharmacolog-

ically inducing a state of apparent death. That

the peculiar symptoms described by Clair-

vius Narcisse so closely matched the quite

particular symptoms of tetrodotoxin poison-

ing suggested that he had been exposed to

the poison. If this did not prove that he had

'•Haiti is the

place to discover how much
can be done with

little. Tires are turned into

shoes, tin cans

into trombones, mud and
thatch into

lovely, elegant cottages.^

been a zombie, it did at least substantiate

his case. And there was one more especially

haunting fact. Every indication pointed to the

possibility that Narcisse had remained con-

scious. Totally paralyzed, he may have been

a passive observer of his own funeral.

The next step was straightforward. We
would have to see what the powder could

do to laboratory animals. I forwarded a sam-

ple to a colleague of Nafhan Kline's and within

a week had an answer. Injected into rats in

dosages of 5 milligrams per 100 grams of

body weight, the poison induced a cata-

tonic state. Within 30 minutes the rats lay im-

mobilized and for three to six hours showed
evidence of hypothermia and mild response

to corneal stimulation, pain, and sound. For

six to nine hours after administration they

appeared comatose and showed no re-

sponse to external stimuli. The EEG [elec-

troencephalogram] continued to monitor

central nervous system activity, and though

the heart was not affected the rats remained

immobilized for 24 hours before recovering

with no apparent sign of injury. The same
procedure applied to rhesus monkeys pro-

duced similar results.

These preliminary lab results should have

delighted me. They demonstrated experi-

mentally what all the literature could only

suggest as a possibility. Marcel Pierre's

powder did contain pharmacologically ac-

tive compounds that acted very rapidly to

lower the metabolic rate of the victim. Yet I

was more deeply perplexed than ever. Be-

fore these results the entire notion of zom-

bies had remained strictly an idea, a curi-

osity, an abstraction. I went to Haiti

skeptically, knowing nothing about the

country or the people, and the assignment

dropped me into an enchanted land whose

spiritual rhythms took me utterly by surprise

and moved me profoundly. Despite this, or

perhaps because of it, I had never actually

paused to consider whether zombies truly

existed. It wasn't that I didn't believe, and it

wasn't that I did. I just hadn't passed judg-

ment. The formula of the poison, the corre-

lations from the literature and the case of

Narcisse, and now the preliminary but con-

crete laboratory results changed every-

thing. Now I had to face just how little I

understood about a phenomenon that sud-

denly appeared hauntingly real.

For one, in all this obsession with the drug

and elusive antidote, I was in one sense

missing the point entirely. All that the formula

of the poison explained was how an individ-

ual might be made to appear dead. Clearly

the same thing occurred in Japan, but just

as clearly those who succumbed to toxic

fugu preparations were not zombies; they

were merely poison victims.

Any psychoactive drug has within it a

completely ambivalent potential. Pharma-

cologically it induces a condition, but that

condition is mere raw material to be worked

by particular cultural or psychological forces

and expectations. This is what experts call

the "set and setting" of any drug experi-

ence. Sef is the individual's expectations of

what the drug will do to him; setting is the

environment—both physical and, in this

case, social— in which the drug is taken.

For example, in the northwest rain forests

of Oregon there are a number of native spe-

cies of hallucinogenic mushrooms. Those

who go out into the forest deliberately in-

tending to ingest these mushrooms gener-

ally experience a pleasant intoxication. Those

who inadvertently consume them while for-

aging for edible mushrooms invariably end

up in the poison unit of the nearest hospital.

The mushroom itself has not changed.

This did not suggest that the zombie poi-

son might be only a pleasant hallucinogen.

But like the mushroom, its potential was la-

tent, The Japanese victim lying conscious

but paralyzed while his family mourned his

death might, upon recovery, rationalize his

experience within the expectations of his so-

ciety. Without doubt, in the phantasmagoric

cultural landscape of Haiti, Narcisse had his

own expectations that he carried with him

literally into and out of the grave.DQ

From The Serpent and the Rainbow, by Wade
Davis. Copyright *) v?;m by Wade Davis. Re-

printed by permission of Simon & Schuster.
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four out of five patients, healthy cells showed

the greatest genetic weakness at the pre-

cise points where chromosomes in the can-

cerous cells had actually broken apart. Yu-

nis has since uncovered a similar relationship

in victims of other cancers.

Yunis's technique for identifying fragile

sites is to subject the chromosomes in cells

to chemical stress. He then looks at the per-

centage of cells whose chromosomes de-

velop little nicks or clean breaks. On the av-

erage, only 6 percent of cells show a defect

at any specific chromosome site. But some-

times one type of gap or breakage will ap-

pear in as many as 30 percent of a donor's

cells. In these cases, Yunis believes, the

person may run a high risk of getting cancer.

A lot more clinical data are needed to bear

out his hunch, So Yunis is embarking on a

three-year clinical study of healthy people

and cancer patients. It the correlation be-

tween cancer and fragile sites holds up, a

simple blood test that reveals a predisposi-

tion to the disease could become available.

As in his other discoveries, good luck

played a part in the unveiling of fragile sites.

Yunis's initial technique for detecting chro-

mosomal weaknesses was to culture blood

cells in a medium deficient in folic acid—an

essential ingredient needed in the manufac-

ture of thymidine (one of the chemical build-

ing blocks of D.NA). In this challenging en-

vironment, chromosomes broke down at their

weakest points. But this method revealed

only about 16 fragile sites, usually of the se-

verest type, which earlier researchers had

found to be inherited in certain families.

Then fate intervened in the form of a for-

tunate mishap. 'A postdoctoral student in our

lab had donated blood for our study, and the

chromosomes came back like this," Yunis

says, shoving a photograph under my eyes.

It looks as if someone had dropped a hand

grenade in the middle of a snake "pit.

"I had never seen anything like this," Yunis

says. "I thought, Oh my God, this poor

woman is going ro die of cancer! But then I

calmed down. As a scientist you can't get

overexcited by these things. Your attitude is

to sit back and analyze what happened—to

see, for instance, if you did something dif-

ferent than usual."

An investigation revealed that there had

been a slipup in normal laboratory proce-

dures. After depriving the blood cells of folic

acid, a technician had added caffeine to the

culture, mistaking it for a second batch of

cells in another experiment.

Today Yunis has made caffeine part of his

standard test tor fragile sites—adding it to a

batch of cells reveals more subtle chromo-

somal weaknesses in cells than depriving

them of folic acid alone does. Coffee and

tea drinkers, however, will be relieved to learn

that, caifeine by itself does not appear to

damage chromosomes. Instead, it inhibits

"Hodges., check fo; ac'i-ilion iV:,7/a.""s.. sei up the

cameras. Daiiey, look for women.

"

DNA repair mechan srns mere by exagger-

ating whatever harm the folic-acid defi-

ciency has induced.

If the test lives up to Yunis's expectations,

it could have a revolutionary impact on pre-

ventive medicine, in the industrial sector, for

example, ii could help to identify workers who

are most susceptible to toxic chemicals in

the workplace. Already, Yunis and other in-

vestigators have observed that petroleum-

based products— notably insecticides and

pesticides—tend to act at specific sites on

chromosomes five and- seven, if farmers with

fragile sites at these locations are shown to

be at increased risk of developing cancer,

they may wish to avoid undue chemical ex-

posure. Likewise, cigarette smoke fre-

quently damages certain parts of chromo-

some three. By screening smokers with a

marked weakness in that area, it might be

possible to warn these people of their in-

creased risk of lung cancer.

Prevention might also lake the form of more

frequent medical checkups to detect can-

cer at the earliest oossible siaga, when the

disease is most responsive to treatment, Yu-

nis suggests that high-risk individuals might

want to avoid consuming large amounts of

caffeine—provided its harmful action on

genetic-repair mechanisms is borne out by

in-depth clinical investigations. Finally, pre-

liminary findings from his lab suggest that

people predisposed to cancer might be able

to protect their chromosomes against

breakages by increasing their intake of folic

acid. A B-complex vitamin, folic acid is prev-

alent in leafy vegetables, asparagus, fruits,

liver, whole-grain breads, and cereals.

So far, however, only three people—in-

cluding Yunis and his wife—have had their

blood cells analyzed before and after taking

a daily supplement of folic acid. Although

the sample is far too small to draw any firm

conclusions, Yunis was encouraged to dis-

cover that the chromosome breakage rate

at fragile sites was reduced by about 95

percent. 'And
I
drink lots of really sirong

Turkish coffee," Yunis adds.

Despite Yunis's findings some members
of the medical profession remain skeptical

of just how useful the discovery of the con-

nection between cancer and fragile sites will

prove to be. "Labo'a'.ory techn ques for elic-

iting fragile si'.os may sub. eel enromosomes

to stresses not ordinarily encountered inside

the body," says Mariano Barbacid, of Mary-

land's Frederick Cancer Research Facility.

"To determine the prognostic significance of

these sites, they must be characterized at 'a

[more basic] molecular level."

Already there has been considerable

progress toward this goal. In recent years

much fanfare has surrounded the discovery

of some 20 oncogenes—or cancer-causing

genes—on human chromosomes. Because

all human cells carry these seeds of de-

struction, molecular biologists have been

trying to figure out what makes oncogenes

attack certain cells and spare others. Yunis

believes he knows what the initiating event

might be. He has tracked at least six onco-

genes to fragile sites.
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"It may be that when chromosomes break

or rearrange themselves in the vicinity of an

oncogene," Yunis says, "genetic control

mechanisms break down, causing an oth-

erwise harmless gene to express itself in-

appropriately. The cell begins to divide out

of control, and cancer is Ihe result."

By scrutinizing human fragile sites, Yunis

has succeeded in identifying two new on-

cogenes. Progress in tracking down the ge-

netic culprits behind cancer makes him

hopeful that better treatments will evolve

quickly. "In a few years," he says, "perhaps

it will be possible to deactivate specific on-

cogenes, eliminating cancer without the

dangerous side effects of surgery, radiation,

or toxic drugs."
' Like many creative people, Yunis always

has a multitude of projects under way. Can-

cer is only his latest preoccupation. From

1976 to 1979 much of his time was spent at

the University of Minnesota's Chromosome
Clinic, where he regularly met with patients

suffering from congenital defects, mental

retardation, and infertility. His work from that

period, though less publicized than his re-

cent studies of fragile sites, led to the iden-

tification of more than a dozen well-defined

new chromosomal disorders.

For years, the cause of many abnormali-

ties—from reproductive problems to behav-

ioral disturbances—has puzzled the medi-

cal profession. With Yunis's enhanced
diagnostic powers, however, at least some
of the mystery has vanished. Though far from

a cure, the identification of a genetic prob-

lem early on can spare patients from

undergoing unnecessary—and grueling

—

tests. And in some instances early diagnosis

gives them a head start on remedial training.

"This little girl had difficulties in school,"

says Yunis, holding up a photograph of a

five-year-old with slightly odd facial features

and short stature. "Her parents wondered if

there was something wrong with her, so they

brought her to the clinic." Yunis found a tiny

part of a band missing at the end of her sec-

ond chromosome.
Yunis often sees patients with fertility

problems, For example, a thirty-two-year-old

man sought consultation because his child-

less wife had suffered five consecutive mis-

carriages, Yunis discovered that bands on

one of the man's chromosomes were upside

down. Instead of trying again, the couple

began to consider adoption. "In as many as

one third of all couples who are plagued by

infertility or multiple miscarriages," says Yu-

nis, "one of the partners will suffer from a

small inversion."

Not all chromosomal defects cause a

problem, As far back as the late Sixties, Yu-

nis made what he considers, to be the most

important— if not surprising—discovery oi

his career. By studying gross chromosomal

alterations and the physical effects they pro-

duced, he deduced that very little of our DNA
actually contains genetic instructions. He
estimated that as much as 90 percent of our

hereditary material consists of repetitive

nonsense that can be lost or reshuffled with

little or no harm to the individual.
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Consider Down's syndrome (also referred

to as mongolism), in which a person inherits

part of a third copy of chromosome 21. If the

extra segment is mostly dark banded, the

individual might suffer from mild retardation

but will not display mongoloid features.

Should the extra segment be largely white

banded, however, the individual will show the

classical syndrome of slanted eyes, broad

forehead, and pronounced retardation. From

this and similar observations, Yunis deter-

mined that most of man's genes reside in the

white bands of our chromosomes. In con-

trast, the darker bands seemed to be lit-

tered with so-called junk DNA.

"The only reason I had the nerve to pro-

pose this radical theory was because I knew

so little about genetics at the time," Yunis

says, smiling broadly. "I was just a physician

and quite naive, so I had no idea that I would

be clashing head-on with the whole dogma
of biology. In fact, one scientist thought my
ideas were so preposterous that he told me
I had no business being in a research labo-

6/f.ffre
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and fragile
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reveals a predisposition to

the disease
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ratory. 'Go back to the wards,' he told me."

(In an ironic tootnote to the history of sci-

ence, his debunker was recently awarded a

prize for the discovery of nongenic DNA in

chromosome dark bands.)

Despite the less than enthusiastic re-

sponse of his peers, Yunis forged ahead.

Over and over again he noted that the dark

bands on chromosomes could be jumbled

or lost without jeopardizing the health of the

individual. Damage to the light-banded re-

gions, however, almost invariably had a dev-

astating impact. Soon Yunis began applying

this fundamental insight to prenatal diagno-

sis. But it was not until recently, when he per-

fected techniques for seeing as many as

10,000 bands on the chromosomes of each
fetal cell, that prenatal diagnosis took on

startling new predictive power.

For over a decade many women in their

third month of pregnancy have undergone a

. procedure known as amniocentesis, in which

fetal cells are removed from the womb's am-

niotic fluid and subjected to chromosomal

analysis. Today amniocentesis is routinely

used to diagnose Down's syndrome and a

handful ot other genetic defects. With Yu-

nis's improved banding techniques,' how-

ever, it is now possible to detect many more

of these disorders in early pregnancy.

The boost in resolution power is as dra-

matic as jumping from low to high magnifi-

cation on a microscope. "It's no longer a

question of whether the child will be born

severely handicapped," Yunis says. "When

you can see incredibly minute genetic im-

perfections in the developing fetus, the line

between what is defined as normal and ab-

normal starts to blur."

A fetus missing a tiny subband on chro-

mosome five, tor example, will later in life have

premature graying of the hair. "People with

this defect usually go gray in their late teens

and twenties," Yunis says. Should the entire

chromosome five be missing, a tendency to-

ward premature graying will be com-
pounded by other abnormalities. The child

will be born with a soft larynx that causes

what is known as cat-cry syndrome: The in-

fant's wail sounds like a mewing cat.

Yunis has helped to pinpoint tiny genetic

flaws that underlie such developmental ab-

normalities as extra fingers or toes, an anus

that fails to open properly, missing knee-

caps, cancer of the eye, short stature, and

I.Q.'s that are low but still within the normal

range. Paradoxically, however, with his in-

creased predictive power has come in-

creased uncertainty.

"Not all chromosome defects are related

to specific abnormalities," Yunis cautions. "If

you see an extra white band where it

shouldn't be, you can be reasonably sure

that the child will be adversely affected. But

you can't always say what the problem will

be. It might be a clubfoot, a clett palate

—

such afflictions can be produced by many
chromosomal aberrations. So a lot of the time

you can make only rough guesses about the

overall severity of the condition."

In addition, a chromosomal defect can

sometimes be canceled by the mitigating

effect of other genes. "Men with an extra Y

chromosome may tend to be tall and mean,"

says Yunis. "but that correlation may prove

true in only, say, thirty percent of the cases.

Because of the unpredictable impact of

genes on other chromosomes, an extra Y

cannot be viewed as a card to criminality."

All these limitations to science's prognos-

tic powers make Yunis leery of how the pub-

lic might apply this knowledge. "Will parents

want to abort every fetus that shows even

the tiniest defect?" he asks. 'And if not, where

will they draw the line? At mental retardation

or blue eyes?"

Already, his worst fears have been con-

firmed. 'A delegation from China recently

came to visit me," he says with a sigh. "They

wanted to know how to apply the ten-thou-

sand-band technique to prenatal diagnosis

because the Chinese government, in an ef-

fort to curb its population explosion, is offer-

ing economic incentives to couples that will

have only one child. So they want that one

child to be as perfect as possible."

Yunis refuses to take part. His paper de-

scribing the technique was kept locked up

in a file drawer during the Chinese delega-

tion's visit. Like the legendary Dutch boy who



held back fioodwaters by plugging his thumb

in a hole in a dike, Yunis is single-handedly

trying to block yet another overwhelming

force—the unregulated use of such tech-

nology. "I have no intention of publishing that

paper," he says point-blank.

Yunis's interest in chromosomes extends

beyond genetic defects—as a sideline to his

other studies, he has begun to investigate

their role in evolution. He has examined dif-

ferent members of the primate family to de-

termine how microscopic chromosomal

changes eventually were translated into

species changes.

Evolution, his investigation shows, is a far

more conservative process than ever imag-

ined. A mere sprinkle of genes is apparently

all thai distinguishes us Homo sapiens—with

our aptitude for language, music, and math-

ematics—from our cousins, the great apes.

Although man and chimpanzee branched off

at least 5 million years ago, Yunis has found

that 99 percent of our genes match theirs.

"Small variations in genes can account for

great biological differences," he says. "For

instance, tiny mutations in a key regulatory

gene may have had a dramatic impact on

primate evolution by increasing gestation

time in the womb. In almost every species

studied, a long gestation correlates with

larger brain capacity and greater life span."

His research also suggests thai nonsense

DNA may have played a key role in evolution

by creating breeding barriers between two

closely related species. Because this ex-

cess hereditary baggage is of little survival

value, it is not vulnerable to natural selec-

tion's, rigorous pressures and can therefore

evolve much more quickly than the gene-

coding portions of our chromosomes.

"If members of the same species become
geographically separated for a long enough

time," Yunis points out, "their nonsense DNA
will change rapidly—at least on a geological

time scale. So when the isolated animals are

later reunited, their chromosomes will no

longer be able to pair properly when they try

to mate. The result is that you have two new
species where before you had only one."

By comparing Ihe chromosomes of man,

chimpanzee, gorilla, and orangutan, Yunis

has attempted to reconstruct the course of

evolution. "You work backwards," he ex-

plains. "You look to see what chromosomal

changes occurred, how, and in what order.

As it turns out, there is only one solution to

the puzzle."

According to his calculations, orangutans

were the first to diverge from the hereditary

tree, leaving a hominid that gave rise to the

gorilla and a human-chimpanzee fore-

father. Branching off on its own unique path,

the chimp line appears to have undergone

many transitions before the modern species

emerged. By comparison, the human line

seems to have changed very little after this

branching point. "This would imply," Yunis

. says, "that the human-chimp progenitor

more closely resembled us."

Fascinated by this human-chimp ances-

tor, Yunis has drawn up a map of its likely

chromosome configuration. The map might

help solve a problem: There is a scarcity of

skeletal remains from geological beds dat-

ing between 4 million and 10 million years of

age—the epoch during which this relative is

believed lo have roamed the earth. The study

of molecular evolutfon, though still consid-

ered suspect in some quarters of paleontol-

ogy, could prove science's best hope of fill-

ing this gaping hole in the fossil record.

With interests that run the gamut from

cancer to evolution. Yunis has little time to

reflect on all the ramifications of all of his dis-

coveries. "Some cr ration isU; call me up from

timeto time," Yunis says, "and ask, 'How can

you say we're the descendants of some kind

of chimp-man when God made us all?' 'Don'f

ask me,' I say. 'I'm a scientist— not a philos-

opher. I report only the facts.'

"

But when it comes to his genetic fore-

casting, Yunis clearly is concerned about

how society will interpret his tindings; wit-

ness his attempt to hold back the tide of

knowledge in the field of prenatal diagnosis.

Yet sooner or later the dam is going to burst—

and then what? Yunis can scarcely grapple

with all the complex legal, ethical, and phil-

osophical issues his research raises. The

questions posed by his genetic prophecies

alone would take an institution of men the

better pari of a lifetime to sort through.

How, for example, do parents deal with

the information that their child's learning dis-

ability or aggressive "orclenc es may be re-

lated to a genetic abnormality, which ihey

can do nothing to correct?

Tests for cancer predispositions pose

particularly sticky questions. "Right now, our

diagnostic ability is outpacing our capacity

to treat a whole range of conditions," says

Dr. Francis Ruddle, of Yale University. "So

what good- does it do to tell someone that

he's susceptible to a serious disease that can

neither be prevented nor cured? One might

even argue that you were doing that individ-

ual more harm than good. Of course, [ge-

netic] research should eventually lead to im-

proved therapy, but until such time, there's

apt to be an uncomfortable hiatus."

In the end, the toughest questions will

probably have to be resolved by individuals.

each weighing all the factors that make up

his. own predicament. For those with the

courage and discipline to undertake pre-

ventive steps, Yunis's work clearly offers

enormous progress. For others, the benefits

of early warning may be offset by the terror

of knowing too much too soon.

My own chance to peer into the void of

the future came at the end of my visit to the

lab, when Yunis requested the customary

blood donation.

"My father died of colon cancer. Will you

be able to see if I'm likely to get it?" I ask.

"Perhaps," Yunis says. "There's a fragile

site often involved when that type of cancer

is hereditary."

"But colon cancer can't be easily diag-

nosed or cured, can it?" I ask.

Yunis shakes his head.

"Thanks," I tell him, "but no thanks."DO
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words I heard him sing were these:

"Now you have met me,

Can you forget me?
I offer you a chance. .

."

We hear things as we imagine them to be,

and emerging from sleep a dream can twist

reality, this I know; but I hurried from my bed,

threw on my clothes and thundered down

after the guitar player on the staircase.

He had already reached the street before

I'd turned the final landing. I
raced through

the front door and found an empty thorough-

fare. But still his voice was echoing, some-

where in that darkness:

"I'm the man who wasn't there

.

.

."

From which direction was it coming? The

hollowness of night can lead our ears astray.

I chose and followed where I thought the

song was coming from. But soon enough, I

realized the singer had disappeared. I was
alone on the street.

When I
returned to my building, I knocked

on my neighbor's door. Like mine, it had no

lock and swung easily open. I
entered, but

the room was empty. On the following day, it

remained empty, and upon inquiring of the

landlady I learned that my neighbor had

checked out. "But who was he?" I asked.

"I'm sure I don't know. In places such as

these, people come and go. That's the way

they want it, isn't it?"

I returned to my floor and entered the

empty room for another look around. It was

shabby, with only a cot and a few broken

pieces of furniture. A strong tobacco smell,

probably decades old and embedded in the

very walls, tilled the air. How many faceless

wanderers had sat here smoking on the edge

of the cot, staring at the floor, considering

their fate? How many? They wereall the man
who wasn't there.

I saw a railroad timetable stuck in. the

cushion of a chair. I
snapped it up, found

one of the departures marked, and in very

little time was at the station. 'A ticket, please."

"To where?"

"To wherever is marked on this." I slid the

timetable across the ticket window.

"In there." I was hurled into a cell, whose

damp embrace had long awaited me. My
crime had been a small infraction of impos-

sible rules, but the wanderer has no defense

and none to vouch for him.

I dwelt in this cell without light or hope until

one night I heard tapping in the wall. The

code was a simple one, and it led me to a

tunnel being fashioned in the floor. I joined

the digging, beside a confederate whose

face I couldn't see, whose form was just a

shadow wriggling toward me every night.

"The tunnel's long been here," he whispered

to me. "We just need to open it up again."

I scratched at the soft earth with my spoon.

Who had it dug out before us? The passage

was thick with cobwebs, a black tapestry,

possibly centuries old. And yet I knew who
i.t was who'd conie this way, I felt his handi-

work. One morning the jailer had come to

look for him—and hed been the man who
wasn't there.

Months of tunneling, then we emerged, like

dead men from a grave. We were on the hills

beyond the prison, and the stars were above

us. We stood there covered in dust and drank

their coolness in. 'Which way?" I asked.

"Better we separate," he said and put out

his hand to me. His palm was leathery as a

badger's. I never saw his face, covered as

it was in dirt and darkness. Then he was

gone, and I was soon the same, no more

than a shadow, hurrying along. / am no one,

I said to myself to keep my courage up and

to remind myself how best to blend with the

night. They'll come to look for me, but I'll be

the man who wasn't there.

I crossed the border to another country.

By frequenting a certain quarter of the bor-

der town, I was introduced to one who cre-

ated new identities for people. "What would

you like to be? A brain surgeon?"

"Something simple, please."

"Here you go, then—this document shows

you have worked as headwaiter at a number

of fine restaurants."

"And where are these restaurants?"

"Where? Why, nowhere of course. But who

will question such a resume as this? Notice

the detail— managers' names, dates, type

of menu—it's all there. Very well
—

" He made
a little package of my papers and handed

them over to me. "The new you. The old one

has fallen through a crack in the earth, never

to be heard from again. In such knowledge,

there is great comfort, don't you agree?"

I went to work in the restaurant trade, un-

der the name Gerard Ostend. My fortune in-

creased. I
became a well-known figure in

restaurant society, which has its kings and

queens, its crown princes and princesses,

and its attending ministers of state, of which

I was one. A decade passed, during which

I was rewarded with many gifts. I had ele-

gant rooms in town, a fabulous wine cellar,

a collection of rare stamps, a swift car.

One day, I received a note from a gentle-

man, requesting a table for lunch. I did not

recognize the name, and while I placed him

in our book, the table I
marked down was

not our best. I had my regular clientele to

consider. When the hour that the gentleman

had reserved rolled around, I had his table

ready, off in a corner of the room, a bit too

near the kitchen for our better customers but

suitable, I fancied, for him. But he did not

arrive as expected. He did not arrive al all. I

was about lo scratch his name from the book,

when some feeling, long buried, stayed my
hand. My station was by the window, and it

was open on this day, and I heard the song

of the insects in the hotel garden. I turned

back toward the empty table, and it seemed

to be bathed in a peculiar glow. While all the

other tables around it were crowded with so-

ciety notables, the empty table was the ob-

vious center of the room. I sat no one else

there, though impatient guests were now
standing in the waiting room and craning their

necks toward it.



'And who are you holding it for, Gerard''"

asked a woman seated nearby it. "Someone

very important, I
should say." And she gave

me a conspiratorial glance, which I an-

swered with my polite and passive mask,

But my head was spinning; the insects were

singing. Presently the manager drew me
aside, nodding discreetly toward the table.

"Who will be dining there, Gerard?"

"He is already dining." I said. "He is feast-

ing, in fact."

"But I don't understand, we have other

guests waiting,"

I stared at the table. He had returned for

me. My feelings in turmoil, I abandoned the

restaurant and once again took to the road.

Carrying all my savings with me, I was now
able to stay in the best hotels and was re-

ceived everywhere as a man who must be

someone. But I was one who'd awakened

from a sleep of twenty years; how had I for-

gotten my path? We forget, that is all; a spell

comes over us, and we forget.

I sat at the table of a cafe in a mountain

village. The sun was reflected brightly on the

polished tabletop. I
stared at it and real-

ized—the greatest mystery is here before

me, the sun is shining. A great light is blaz-

ing somewhere, and I see it. "I see the sun!"

i cried aloud. I drew startled glances to me.

Of course the sun was shining; of course it

could be seen. After all, it is the sun.

Bui we stand on a dark ball of stone, look-

ing at a bright ball of fire. "Impossibly

strange!" I cried. "How dare we explain!"

I was asked, gently, if I was all right. Did I

wish medical assistance? A cold drink? Per-

haps an ice pack on the head?

"We're lost in the void; we don't know where

we are." I gestured, at the sky, the earth, tried

to explain to the mountain villagers that we
are lost, generation after generation, in the

unexpiainable. "The sun, I see the sun, don't

you see? There it is! An immensity of power,

floating "above us."

'And it's a lovely day, sir, yes, please try to

calm yourself. That's right, the sums shining,

and we're all as glad of it as you are."

"Fools," I muttered. "Hopeless fools." I

staggered from the cafe, drunk with sun-

light. I felt it in the pit of my stomach, as if I'd

swallowedltsrays.

A boy pedaled by on his bike, and I wanted

to stop him, for I
felt that he would under-

stand what the others could not. "Young man,

come here. Listen to me! I'll teach you the

mysteries of the sun!"

He looked at me in fear and pedaled off

in a hurry. And those at the cafe gazed al

me suspiciously. I realized my error at once,

and with the specter of prison before me
again, I apologized to the waiter at the cafe.

"The heat," I
said. "Or a touch of fever, per-

haps from the drinking water. Forgive

me. ..."

"Of course, sir, I
understand." But I saw

him turn toward the others at the cafe and

make a signaTwith his finger to his head, as

he whispered, "Not all there. .

.

."

It's true, I said to myself, as I walked on.

I'm not all there, I'm the man who is not there.
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I traveled farther from the haunts of ordi-

nary people. I wandered up into the vast-

ness of the mountain peaks. I saw him, so I

thought, high above me, a solitary climber

who turned and looked down toward me,

then vanished into the mist.

I was given a piece of crystal by a prac-

titioner of magic and told to seek him whom
I
sought within the glassy plains and peaks

of the object. I saw a tiny man, wandering in

that craggy dimension. He vanished into a

tiny valley, where I could not follow.

I traveled with a tribe called the Veiled Men
of the Desert, who told me that they knew

the one thai I sought, that he was an angel.

Two thieves I met said they knew him, too.

"He is the King of Thieves, this one, the Man
Who Isn't There. No trace of him is ever found

in those places that he robs."

'And have you met him?"

'Ah, no, he is much too clever for that. What

need has he of us? But let me tell you—he

could be any of those we see each day, and

we would never know. He could be me, my
friend. He could be—you."

No search worth making is over soon, It

must last a lifetime if it is to matter to us at

all. You will find these notes, but you won't

find me, for when I abandon them it will be

at my vanishing, into the deeper mystery of

the void. I will enter, but he will have entered

before me, and even in those interior realms

where I anticipate the gift of flight and an all-

seeing eye of vision, he will elude me. He
will be always ahead, across the eternal

playing board, a glittering piece, a tiny sun,

an insect's carapace.

"Well, that seems like the lot," said the elder

police officer, as he concluded his list of

those items found in the room occupied by

one Gerard Ostend, missing person. 'A pau-

per, from all appearances. He'll probably be

found floating head down in the canal. A
number of old people go that way. They lose

their balance, you know."

"Yes,
11

said his assistant, a junior officer

who'd read carefully through the pages of

the yellowing journal containing Ostend's

brief story, "Yes, I suppose so."

"Hello, what's this?" The senior officer

picked a bit of paper out of an ashtray on

the window sill. "Some kind of little animal.

Here, put it with the rest of his junk."

"Yes, sir," said the young officer. But be-

fore doing so. he unfolded the little animal

and found, written within it, this message:

/ offer you paper unicorns

folded inward, into time.

"Come along, then," said the elder officer.

"We've got better things to do than hang

about here."

"The young officer remained where he was,

the tiny paper'ligure in his hand. He lifted his

head to the window, a peculiar look in his

.. eyes. As he gazed down the street toward

the distant hills, it seemed as if he'd already

packed'his bags and gone, already added

his name to the list of those who follow and

search for the man who isn't there.

Wow you have met me
Can you forget me?DO
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genera we can't distinguish the females at

all. We can only tell the males apart if we
hear them or have recordings of their songs.

Omni: How do you figure out which species

the female crickets belong to?

Otte: You don't. You could play recordings

to the females of the various songs and see

which ones they respond to, but you'd have

to keep them alive long enough in the lab to

set up the tape loop, and you don't know

exactly what they feed on. They probably

have odd diets that you can't match. Field

crickets are easy to keep alive for long pe-

riods, but people like me mostly just don't

bother. There are so many more overriding

problems that trying to figure out which fe-

male goes with which male doesn't seem
worth the time.

Omni: Suppose you have a bunch of males

you've identified as belonging to different

species because of their songs. Can't you

then find structural differences?

Otte: Yes, but without the songs you don't

know whether the differences are between

species or just variation within the species.

In some cases, you may find the only visible

difference is in the sound-producing struc-

ture itself. The number of pulses per second

produced by dilforert species can vary from

four to a hundred or more per second, and

if the songs are very different from one an-

other the spacing and the number of teeth

tend to vary.

Omni: It doesn't bother you that you have to

kill the insects?

Otte: Well, it does, but it has to be done,

Omni: How do you preserve them after

caichmg them?

Otte: I just throw them into alcohol. We carry

little vials with us.

Omni: Do they mind going into the vials?

Otte: Some of them like going in because

they think they're getting away from me. If

you want the gruesome details, they strug-

gle lor about two or three seconds, and that's

it. The alcohol gets sucked right into the

whole respiratory systeir Insects have little

spiracles all along the side of the body that

take oxygen right to the tissues. It's the way

they breathe. So fluid immediately per-

meates their tissues. A lady asked these

same questions recently, and when she

heard that they were inundated in alcohol,

she said; "Oh, they must quite enjoy it atfirst."

Omni: How do you catch them?

Otte: We have many techniques. We've laid

oatmeal trails, dragged with muslin, scuffed

and raked through vegetation, searched out

burrows, set up lights. But what we usually

do is go into a field and first tape-record

everything that's singing. Then—we usually

are out in pairs—to capture them we use the

triangulation method, which is to shine our

flashlights from right angles toward the place

wherewe hear a cricket singing. The beams

cross roughly where the cricket is. So we
walk up and hope he sings again, One of

Ihe most boring things on Earth is waiting for
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a cricket to siar ::;r iging again alter he's shut

up. To a cricket that's sensitive to ground vi-

bration, footsteps probably sound like thun-

der. So every time you take a step, it clams
up, and you have to wait for itto start singing

again to take another step. It can be killing.

You can try walking around a cricket, mak-
ing tighter and tighter circles. Apparently
they're not programmed to take off when
things appear to be passing by. If the crick-

et's under vegetation, you just suddenly cup
your hand and flatten the vegetation. Then
you peel out the growth, keeping the cricket

under your hand.

Omni: Don't you ever squish them that way?
Otte: We have lots and lots of squished
crickets. And the more frustrated you are with

catching a particular species, the more likely

it is you're going to end up with a flat speci-

men. Some species are presently repre-

sented by a single specimen that is com-
pletely smashed. But that's better than
having only the lower jaw to represent the

whole species.

Now some Hawaiian tree crickets will just

drop out of a tree when we shake it. First we
clear a place under the tree so that we can
find them when they land. In Australia some-
times we would chop down a tree, hoping
the crickets wouldn't fly away when the tree

crashed. If that didn't work we'd try to climb

the tree. Sometimes we would fall out our-

selves or we'd be attacked by green ants. It

can be horrible,

Omni: Entomology seems to be a predomi-
nantly male sphere, full of hunting mythol-

ogy and adventure.

Otte: I think it really is amale field,
I do I think

it's more hazardous for females to get into

some areas. Two of my female colleagues
were attacked in the field.

Omni: By animals? In Africa?

Otte: Oh, Africa isn't particularly hazardous.
No, by people—in the United States. At night

it's local crazies you have to fear. But. there

are horror stories about men, too. I know of

one entomologist who was shot and killed in

Mexico. I've felt threatened many -times. I

shouldn't say the southern United States is

any worse than the North, but my problems
have occurred in the South. There, if you're

Hashing your light at night and a door opens,
you take cover. People have guns.

Omni: You can't just stick to national parks?
Otte: We did in Botswana and had a terrify-

ing episode. We were working around the

fringes of a swamp along the Chobe River,

a very wild area. We'd been collecting until

after midnight and were searching for a
campsite, when about twenty-five soldiers

came rushing oui of the vegetation with subr
machine guns. They demanded to know
what the hell we were doing there and
whether we had weapons. We said, no
weapons, we were collecting crickets, which
they didn't believe. So we pulled out all our
crickets and we played them our tapes of

cricket songs.

What finally saved us was a letter giving

us permission to collect at night in the game

"

reserve. Actually, it was the envelope that

did the trick. It was very impressive and said. I
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on official Botswana service. We were very

scared. My friend from Canada said he'd

been so frightened his knees were knock-

ing. What set our nerves on edge was thai

a few weeks before two South African fish-

ermen had been shot in the same area by

these Botswana defense forces.

Omni: What other sorts of hazards have you

run into?

Otte: Well. Hawaii is a wonderful place to

vacation but one of the worst places to work.

The terrain is terrible; the native forest is cold

and wet. Last year I
dropped oft a trail and

just about killed myself. Fortunately, I hit a

tree and only cracked a rib. Without that tree,

I
would have dropped straight down into a

vast ravine. Still, it's wonderful, especially in

Africa. 1 would much
rather collect in game
reserves because
there's that added
tension of staying

clear of rhinos and
lions. I've had some
frightening moments
when I've turned

around and seen a

lion that seemed a few

yards behind me, then

imagined a rhino be-

tween me and the car.

Not many people are

killed by lions, but you

can get between a lion

and a cub. Rhinos will

attack cars at night,

and they're difficult to

see when it's dark be-

cause their eyes don't

shine.

Omni: Would a lot of

large game animals

be saved if more peo-

ple got interested in

hunting insects?

Otte: Undoubtedly. It's

a wonderful pastime

and a terrifically chal-

lenging one. It's just a

wonderful field for ex-

ploration, and we've

barely begun.

Omni: Where have all

the insect species

been hiding?

Otte: Really everywhere but mostly up in the

canopies, in the tops of tropical forests. A
species in the canopy may be confined to

one tiny little piece of forest. You go a mile

down the road and that species is replaced

by another. And that goes on over these mil-

lions of square miles, enormous groups

speciating. But many species are going to

disappear before anyone studies them. The

Central and South American jungle is being

cut back at a great rale. Because the ranges

of many of those species are so restricted,

they've just had. it. NickJago, an English en-

tomologist, and I were in southern Brazil last

month to study an area of forest that's being

totally destroyed. Instead of a forest, now you

see thousands of square miles of soybeans.
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The museum in Rio has an unbelievably

beautiful collection of grasshoppers be-

cause, whenever they hear that a logging

company is doing a big cut, they go. in and

snatch out the grasshoppers as the trees fall.

Omni: Is there room in entomology for the

amateur collector?

Otte: Collecting is a wonderful way for ad-

venturous people to get into wild areas and

do something pioneering. Imagine that only

a twentieth of the birds in the world had been

studied. What a mind-boggling rush of peo-

ple there would be going out to crazy places

to catch birds! But people don't feel the same

way about insects as they do about birds

because children aren't being taught about

them. How many birds are there? Nine thou-
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sand. That's probably a third ot the number

of crickets that exist, and crickets are a small

group. People are squeamish and misin-

formed, and they're constantly exposed to

cockroaches, mosquitoes, wasps, and bees.

And insects don't look cuddly unless you get

them under the microscope and find out how

really fine they are. We identify with the ani-

mals that are most like us.

Omni: Does your own fondness for grass-

. hoppers extend to eating them?

Otte: No, I'm afraid not. In Zululand my dad

used to fry up the big ones, I think I 'm a little

bit put off by the odor lhat comes from the

salivary gland—that tobacco-juice smell. I've

eaten a lot ot termites though, raw and fried.

Omni: What parts of them do you eat?

Otte: You just pop them into the pan whole,

wings and all. In Africa during the rain they

come out in great numbers, and you gather

them by the cupful. In Southeast Asia, any-

thing that moves is eaten, There's no reason

not to, as very few insects are poisonous,

and the protein concentration of insects is

supposedly higher than steak.

Omni: How do you remember the names and

songs of all these insects?

Otte: I
have a hard time with people's names,

but I've developed a very good memory for

sounds. If I hear a cricket call from almost

anywhere in Africa, ! can usually identify it if

I've studied it before. Being able to jump out

of the car and recognize, from the singing,

which of the crickets I already have saves

lots of time. Similarly

the ability of veteran

collectors to find

places where they've

been is quite un-

canny. Two entomolo-

gists returning to a

spot may traverse a

series of S bends in

the mountains, make
all kinds of indescrib-

able turns, come to a

spot thai looks just like

every other spot, and

both agree, "This is it."

Omni: Is this skill de-

veloped or innate?

Otte: Probably devel-

oped through lots of

outdoor experience

Hunters have it. City

people have the city

equivalent, but sex

may be a factor here.

I
have three sisters.

one wife, and two
daughters, and as far

as I can tell, none have

this ability. Nor are

they concerned about

where north is. Per-

haps this difference

evolved because
women stayed closer

to home, whereas
men, as the hunters.

often went days afteid.

People's enjoyment of

scenery probably impresses the scene on

the brain for future reference.

Omni: Isn't much of grasshopper behavior

ultimately mating behavior?

Otte: In some groups males practice bizarre

or elaborate rituals that may attract females

but also attract predators. It's common to

see males going through their flight displays

while they're being attacked by flies depos-

iting their eggs or even larvae on them. Other

species have no complicated displays at all.

Their mating behavior can be likened more

to a form of rape. Like cats, the males sneak

up on the females, and when they're within

range, leap and land on the female's back

There's a struggle for seconds to minutes,

during which the female can get rid of him if
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main island). It's the "in" place to

go, away from the cold, the traf-

fic, the noise, the hassle. Service

with a smile and no tipping.

For information please write:

Noel Douglas, Forbes Magazine,

60 Fifth Ave., NewYork,NY 10D1
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or call 212/620-24-61.
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she really isn't receptive.

Omni: Why is it that some groups are that

way, and others go to such extraordinary

lengths to attract females?

Otte: It beats me. I could speculate unlil I

was blue in the face. II probably goes back

lo chance events way in the past. Who
knows? Bui once they're on a certain rail,

they s-ay there.

Omni: Could you describe a few of the ways

grasshoppers signal?

Otte: The most common way is to rub a leg

against the forewing. They'll also snap their

wings or rub mouthparts together. In south-

ern Africa there's one grasshopper lhat looks

as if it has been inflated. The whole abdom-

inal area is just one great air bag with a little

intestinal track running through it. There are

teeth on one side of the abdomen; they rub

their hind wings against those and produce

this racket that's audible a quarter of a mile

away. Some Rocky Mountain grasshoppers

get into amphitheaters and make an uproar

thai sounds like a motorcycle; it carries half

a mile.

There's a kind of slant-faced grasshopper

that takes about a minute and a half to run

through its whole song and dance. Every part

of the body is moving. The antennae are

waving in front of the female's eyes, the wings

are flapping over her back, and the body is

rocking back and forth. After he's run through

this long ritual, there's a little portion that more

or less says, "Okay, are you ready?" If she

doesn't respond right, he sits there for a

second, then starts the whole thing over

again. He'll keep il up for hours if the female

stays. Human courtship pales by compari-

son.

Omni: How much sociability is there among
grasshoppers?

Otte: Probably very little, though both sexes

want to be around members of their spe-

cies. You don't want to be out there singing

all by yourself. Once, in an immense open

area in Tanzania, I suddenly heard a burst

of sound. I ran to the spot, and there were

five male crickets and three or four females

of a species we'd seen nowhere else in the

area. I'm sure the gathering started with one

male singing and the rest cruising through

the night air and beaming in on anybody who
sounded like themselves.

Omni: At what point do grasshoppers be-

come locusts?

Otte: Technically there's no distinction be-

tween them. The term focusr. is applied to

grasshoppers that join and migrate in large

numbers, causing crop damage. Only cer-

tain kinds of grasshoppers do this, and it

happens when climatic and breeding con-

ditions are such that more grasshoppers ac-

cumulate than the habitat can sustain. So
everybody gets up and leaves. In Africa an

interesting cycle takes place. In the good
years the locusts breed madly in places like

river deltas. When there's a drought the hab-

itat shrinks and the locusts become more

and more crowded. The growth of the

nymphs [young] is affected, and they de-

velop into very different-looking c

than under normal conditions. The w
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longer, the legs shorter, and they are smaller

overall. They were once considered to be a

different species altogether, rather than dif-

ferent phases of the same species. As lo-

custs, they become highly gregarious, and

when they're full grown, they fly with the

winds, sometimes over thousands of miles.

They are capable of crossing all of northern

Africa and get into Arabia and even India-

millions of them in large clouds. These are

the classical biblical locusts lhat came and

devoured everything.

The western United States used lo have

a similar species, and the Great Rains would

suffer periodic infestations thai wiped out

everything. They would settle on barns and

. eal the paint, the saddles—absolutely
everything. The last migration was at the end

of the nineteenlh century, and then for some

reason the species became extinct. The only

specimens available now are those en-

cased in ice sheets up near Yellowstone.

Once Ihey find favorable habitats again,

green and plenteous, they go back to the

solitary phase. They become nongregari-

ous; their proportions change; females lay

ana ler and more numerous eggs.

The American locusts may not quite reach

the densities seen in Africa, but they migrate

and eat billions of dollars of feed "annually

and remain the ranchers' worst enemies. I

would call them locusts, but the guys out

West refer to them as grasshoppers. So take

your pick.

Omni: Why haven't we eliminated them all

by spraying?

Otte: Well, some of !hem are tough enough

to take it, so even if most can't, the few that

make it will be progenitors of the next gen-

eration. So you very quickly select for resist-
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anceto insecticides. Tnal's why insecticides

in the long run lose out. The only way to keep

ahead of insects is to keep coming up with

new insecticides.

Omni: Do you have museum beelles here?

Otte: Oh. absolutely. All museums do. They're

everywhere. They eat the birds, then wan-

der in and eat our insects. It's a horrible

problem. You sometimes open a drawer and

find only little nymphal skins or bits of debris

underneath the pin. It's terrible, You can fu-

migate the drawers and cabinets, but you

just have to keep vigilant all the lime. Mu-

seum beetles have beneficial uses. They

clean skulls beautifully. Fish, too. The bee-

tles run in and take off all the skin and pro-

tein and leave nice, clean pieces.

Omni: If a spray were invented that killed all

the insects, wouldn't it finish off farming?

Otte: That's right, and ourselves, no doubt.

Insects are the main pollinators—without

them, about the only plants left would be the

grasses. We have many more friends than

enemies among insects, and it's very diffi-

cult to discriminate between them.

They've sprayed for tsetse flies in the

Okavango Delta, an enormous area in

northern Botswana. It's strangely silent there

now because most of the crickets may have

died along with the tsetses. Tsetses, of

course, are carriers of sleeping sickness, and

from the farmers' point of view it's a perfectly

reasonable thing lo want to wipe them out.

But the tsetse has made a great contribution

toward preserving much of Africa's wilder-

ness by keeping people out of it. So some-

one who likes large herds of wild animals

may well think of the tsetses as conserva-

tionists rather than as enemies. I do not like

seeing the slow loss of the old African wil-

derness, which I love. Getting back there is

central to everything I
do.

Omni: You must be glad that cricket work

requires so much travel.

Otte: They are my passport. So few people

are working in this field that once you've es-

tablished some credentials you can essen-

tially go anywhere. The number of special-

ists working on crickets right now is fewer

than the fingers on one hand—for the whole

world. That's fewer than plumbers in Swarth-

more [Pennsylvania], And we're talking about

a fauna that's five or six times as rich as all

the birds but is still a tiny group. If you get

into beetles, moths, and wasps you're deal-

ing with far greater numbers and much big-

ger problems.

Omni: So you have to do your work well be-

cause it will be a long time before someone

comes along to do it again.

Otte: That's right, feel some agency to work

quickly now while 1 can still hear the damn

things. Hearing acuity diminishes as one gets

older, and I
deiect it oar: cu any in my sen-

silivity to pitch. I can still hear all the crickets.

but I can't hear a lot of the katydids anymore.

Every species out there is like a book that's

never been opened. Nobody knows what

kind of information it contains. At least the

species in our collection have been cata-

loged and tiled. For most species, we've

never picked up ihe book.OO
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Toys on the shuttle:

Will a yo-yo "sleep" In space?

BARTIES
By Scot Morris

Astronaut Seddon deploys jacks and dodges yo-yo; magnetic rr

"I've seen you playing—excuse me, I mean
demonstrating—with balls and jacks and

yo-yos and even a Slinky toy in the zero

gravity of space. And now I know you're

doing this to make some educational video-

tapes for students learning about the laws

of physics. That's really the best thing

about our space program: the inspiration

and challenge it gives our young people.

"

—President Reagan, addressing astro-

nauts onboard shuttle flight STS-51

D

Reagan's first words here, from an in-flight

press conference in April 1985, summa-

rized the dilemma of the Toys in Space

project—the fear that it will be viewed as

inappropriate and frivolous. As astronaut

David Griggs said before his.scheduled

workout with a Duncan Imperial sleeper, "I

can see the headlines now. what are

THOSE YO-YOS DOING UP THERE WITH YO-YOS?"

In a press conference after the flight, one

astronaut referred to the "science demon-

stration objects—commonly known as

T-O-Y-S."

Conceived by Carolyn Sumners, Director

of Astronomy and Physics at the Houston

Museum of Natural Science, the idea was to

film astronauts in weightlessness playing

with familiar toys—a Slinky, a gyroscope, a
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windup car—and present the results to

schoolchildren as a way of getting them

interested in physics, science, and space.

(The results of the project will appear in

Toys in Space, which Simon & Schuster has

slated for publication this fall.)

"There is a great need to make physics

more interesting to kids," Sumners told

us. "If you take a ball and ask a fifth grader

if it will bounce in space, most will say it

won't. Traditional science teaching has

combined gravity and falling and bouncing

in a big mishmash, and kids figure if one

element isn't there—gravity in this case

—

none of the others will be, either."

The motives were sound. But still there

was some worry that the astronauts would

look as though they were enjoying

themselves at taxpayers' expense. And
after all, the main work of this mission was

to deploy two communications satellites

worth more than $100 million. After a

cancellation and rescheduling, the project

was allowed to proceed if the astronauts

promised to stress education, not play.

In one memorable transmission (perhaps

when the yo-yo got tangled with the Slinky

and everyone broke up), astronaut Jeffrey

Hoffman said, "We're not having fun here. All

the smiles are simulated."

From a collection of 30 toys, the astronauts

themselves picked the ones they wanted

to take and test.

Paper Airplane. Senator Jake Gam (R.

Utah) showed that a common paper plane

would fly more beautifully in space than

any plane on Earth. Quiz; 1. Will it fly

backward as well as forward? 2. Will it fly in

a banked curve it you give it a sideways

twist (torque) as you release it?

Flipping Mouse. This tiny pink mouse
became the crew mascot and was dubbed

Rat Stuff. On Earth you wind him up, set

him on a flat surface, and he does a back

flip. In space the problem was getting

him to stick to a surface so he could push

off. Drifting freely, he would just jerk his

legs up and down and go nowhere. A large

glob of hand cream, about the size of a

pencil eraser, was found to work. Quiz: 3.

Describe the trajectory of Rat Stuff as

he leaves a flat surface in space.

Car. The third motion toy was a windup

car. (Battery-powered toys were forbidden

for fear they might interfere with delicate

electronic equipment.) Obviously in space

the car would have nothing lo push off

of, so the astronauts devised a loop about

a foot in diameter. The car could speed

around the inside wall. In space, it was

found, the car would continue looping inside

the track even at very slow speeds before

it ran out of momentum and drifted off.

"You become more aware of how centrifugal

force operates. . . . Seeing it operate slowly

gives a good idea of what the physical

principles are," said astronaut Hoffman.

Gyroscope. On Earth you pull a string to

spin the central rotor, and you can hold

the support cage on a fingertip or on

a string. As it slows down, its spin axis

wobbles—technically called precession. In

space. Commander Karol "Bo" Bobko

showed, friction makes the whole support

cage spin as well. Even so, the toy illustrated

gyroscopic motion— it stayed spinning in

the same plane even when pushed this

way and that by a string held taut between

the hands. Quiz: 4. Did the gyroscope

spin faster or longer than it does on Earth?



5. Did it wobble (precess) as it slowed
down? 6. If a spinning gyroscope is swung
around in circles by an attached string,

how will its axis orient? (A) In a straight line

with the string, (B) At a 90" angle to the
string, (C) At constant orientation with

respect to the shuttle.

Top. An ordinary child's pump top was
the largest toy taken into space. On Earth
you get it going by pushing down on the

handle, lifting up to let the top fall, and
pushing down again, In space, when Bobko
lifted up on the handle, the top came with

it. Quiz: 7. In weightlessness now would
you overcome this problem and get the top
to spin? 8, How fast does this top spin in

space, compared with on Earth? (A) Faster,

(B) Slower, (C) About the same.
Yo-YO. Astronaut David Griggs chose to

try out this familiar toy in space, so he
first learned to do several tricks on Earth.

He found that in space the yo-yo can be
worked at a slower speed than on Earth. On
Earth you must throw it with enough force

so that it can get back up the string, fighting

gravity In space it doesn't haveto
overcome the force of gravity, so it can be
thrown out much more slowly—at only a
few inches per second. Quiz: 9. Will a
yo-yo "sleep" in space?

Wheel-o. On Earth you tilt the bent-wire
frame downward to start spinning a plastic

wheel with a magnetized axle. This

obviously relies on gravity. Quiz: 10. How
would you get a wheel-o spinning in

weightlessness? 11. If you release the entire

toy while it is spinning, what will happen?
Specifically, what happens if you let go
of the handle as the wheel is spinning away
from you?

Jacks. "Iplayedalotofjacksasalittle
girl," Rhea Seddon said, "and I practiced
before I went into space." Still, she found
that the rules of the game had to be drasti-

cally altered to work in zero g. For one
thing, it was difficult to deploy the jacks:
Simply opening the hand imparted some
momentum to the jacks, and they tended to

drift apart. She had to play quickly while
they were still ifi reach. On Earth a player .

tosses the ball, picks up a set of jacks, then
catches the ball as it descends after the
first bounce. In space,- of course, the ball

doesn't follow a parabola but has to be
tossed directly to the floor, wall, or ceiling,

then caught as it rebounds at constant
speed. Seddon noted that the ball could
be tossed at even superslow speed, so it

was necessary to require some minimum
speed to keep the game challenging.

By the end of the flight she had accom-
plished her "elevenzies." Quiz: 12. Which
bounce surface, relative to her body, did
Seddon find easiest— floor, wall, or ceiling''

Magnetic marbles. These were 13 small
plastic "marbles," each containing a bar
-magnet. On Earth it's possible to hold
a chain of five, all hanging from one, but in

space a chain of any length is possible.

In fact, after about six marbles are in a
chain, any disturbance will cause it to swing
about so that the two ends close the chain
into a circle. Hoffman found that if a single
marble were tossed toward an already-
formed circle of six marbles, depending on
the orientation of the poles, it would be
repelled from the circle, or it would join the
group and turn a six-circle into a seven-
circle, or it would attach itself to the circle

as a kind of tail. Hoffman found that when he
tossed one six-circle toward another, any
one of three things could happen. Quiz: 13.

What are the three possibilities?

Slinky. In space-a Slinky won't "Walk"
downstairs, of course, but it can be used
like a yo-yo—holding one end in the hand
and flinging the other end out. Stretched
between two people, the Slinky doesn't sag,
so it can show wave patterns better than
on the ground. It is possible to set up
beautiful compression waves—compressed
sections of the spring traveling back and
forth (analogous to sound waves or FM
radio waves); or by moving the ends from
side to side, it's possible to set up transverse
sine waves (analogous to light waves,
waves in water, or AM radio waves).

Juggling. This was one activity that didn't

require any special props. Pilot Don
Williams, who can juggle three beanbags
in a cascade on Earth, simply tried his

hand at juggling some apples and oranges
that were already in the ship's larder. He
tried moving the fruit around in triangular or

square patterns. Some patterns required
him to combine two actions—a catch-and-

pitch routine, familiar to jugglers, and a
grab-and-snift move, which required devel-
oping a new skill. This sport has untapped
potential in weightlessness: We'd like to

see someone (ry a simple bounce-juggle
with tennis balls against a wall or try passing
between two jugglers stationed on
opposite sides of the middeck. Williams

learned to juggle four objects at once
during the lirst few days of the flight. Unfor-
tunately, by the end of the flight, when he
had more free time to devote to developing
his skills, his props had been eaten.

WHAT WOULD YOU TAKE?
~~"

As of press time, the flight scheduled for

early March is expected to take up a
second batch of "science demonstration
objects"—some from the first batch and
possibly such new items as a Frisbee, a
three- or four-blade boomerang, and a
Velcro dart set. Omni readers are invited

(1) to suggest experiments that the [light

members should try with these T-O-Y-S
next month, and (2) to offer ideas for other
recreational objects that deserve a space
trial. What else should they send up? Mail all

suggestions to: Toys in Space. Omni, 1965
Broadway, New York, NY 10023-5965.
We'll forward the best suggestions to

Sumners and the March crew.

COMMONEST MOUN

Last month we asked, What is the most
common noun in English? According to

The American Heritage Word Frequency
Book, the commonest words used in

American English writing are the, first; of,

second; and and, third. You have to go
down to sixty-ninth place before you find a
noun on the list, and last month we said
thai since this question deserved some time
for thought, we'd save the answer until

now. That was a hint: The commonest noun
is time. The next four are people (79),

way (86), water (90), and words (95).

Qther questions. A. Rank the following

colors in their frequency of use: black, blue,

green, red, white. B. Rank these four

pronouns: /, me, they, you. C. What is the
first animal on the list? D. What is the most
common two-syllable word?
Answers appear on page 75.
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