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iA manned space station

will assure our

, continued leadership on

the high frontier.

Itis (he next logical '.

step for the

U.S. space program$
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It
was a quiet death: Sap oozing from the

bark ot a tree [lowed gently over a

gnatlike bug, wrapping it in an impene-

trable, airtight tomb. That tomb slowly

transformed into the gemstone amber.

And the amber lay untouched for 95

million years. Then, in the mid-Seventies,

when a group of paleontologists began
mining that field, the bug reemerged as

suddenly as it had been trapped. With it

came the potential to literally re-create the

past. Incredible as it sounds, according

to scientists, that gnat and others like it may
still contain ancient bacteria capable of

reproducing. And the remains of the bugs'

last meals, including dinosaurs, may
provide scientists with enough genetic-

material to clone a host of extinct species.

In "Dinosaur Capsule," on page 38,

Brookhaven Mahcnal Laboratory paleon-

tologist Charles R. Pellegrinci, who designs

studies for the industrialization of space,

provides an exclusive look at the life forms

encased in amber. All of this means we're

getting closer to reconstructing dinosaurs

and other creatures Irom primordial DNA.

Ancient bacteria come as no surprise to

microbiologist Lynn Margulis, who believes

these primitive creatures arc at the core

of all life. Margulis, in fact, has helped to

forge an extraordinary theory: that virtually

all our body cells are the descendants of

'

bacteria that cleaved to form vast, symbiotic

structures;- inc'ud:ng Ihe creature we call

man. The bacteria bu :ang blocks bi

"

human life, Margulis adds, may far outlive

their creations.
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Freelance writer Picrwii Woikomir profiled

Ihe controversial evolutionist in 'The Wizard

oi Ooze." beginning on page 48. "Margulis is

not a conventional scientist," he says.

"She is very passionate about her work,

and when she talks, she moves from subject

to subject like a lightning bolt. She irks

other.scientists occaL.se she courts contro-

versy as she covers the intellectual map,"

Where controversy is concerned, though,

Margulis doesn't run the only game around.

In the People's Republic oi China, biologists

are examining children who claim to have

a special liie force that allows them to

levitate objects and read minds.

Interested in getting to the bottom of

these incredible claim's. Marcelio Truzzi, a

sociologist at Eastern Michigan University,

joined a fact-finding tour behind the

bamboo curtain. He watched the children

in action and spoke extens vely to Chinese

scientists convinced the powers were real.

Truzzi's' report, entitled "China's Psychic

Savants" (page 62), describes the bizarre

atmosphere surrounding the mystery

children. "So far I've seen no solid

evidence for these speca' powers," Truzzi

. says.. "But should such powers be

authenticated in the future, science could

enter a whole new sphere."

As China's "visionary" children indicate,

dubious science s alive: and well. And
this year's salute to the offbeat, the outra-

geous, and the peculiar has been orches-

trated by freelance writers Frank Kendig

and Lisa Buck. The result of their efforts—

our annual "Laurels (and Hardys)"

—

sal.itos the pkes'e-s ol sconce, who
invent curious machines, espouse novel

theories, entertain the improbable, or

jusl plain blunder about. In recognition of

such impediments to progress, Omni
announces its awards, starting on page 54.

As "Laurels (and Hardys)" suggests,

progress is often hailing, a question ot

weeding the bad from the good. But one

ancient discovery exploded in a single

flash of light. According to Inca mythology,

the sun god seta coca leaf on fire so

that man would be directed to its power.

Thus began 5,000 years of cocaine use on

this planet. In Continuum's "Cocaine Fires"

(page 29], UCLA psychopharmacologist

Ronald K. Siege!, one of the country's

leading experts on cocaine, chronicles the

progression of coca use. from that first

burst of fire to present-day abuse. And he

warns of a new danger: smoking a coca

p'aste called basuca (bazooka), a practice

more dangerous than free basing.

Two well-known science-fiction writers

nave also corrnbutec to ih.s issue. Harlan

Ellison's story, "With Virgil Oddum at the

East Pole" (page 44), involves a silent

stranger's confrontation with primitive

creatures on a distant planet. In "Flying

Saucer Rock and Roll" (page 80), Howard-

Waldrop writes about a do-wop band

called the Kool-Tones, who give their great-

est—and, mysteriously, their last

—

performance on the night oi New York

City's biggesl b.acKou:. Walclrop's latest

book, Them Bcr.es. was jusl released

by Ace Publishing.DO
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Warrior Beasts

I was elated, as usual, with the current

issue of your fascinating magazine.

I
especially enjoyed David Milne's "Cos-

mic Bestiary" [September 1984]. Milne

made all of Pat Ortega's drawings seem
believable to me.

But one thing bothered me. His critters

all seem to be formidably armed carnivores,

ready to do battle. Where are the "eatin'

"

beasties—the pig, cow, and turkey types?

The only candidate that might fit this role

is a creature with the rear end of a donkey,

the cloven hooves of an antelope, the

head of a horse, and the horns of a rhinoc-

eros. Not a very palatable menu.

Does Milne envision his creatures would

prey on one another? In thai case, with

their fantastically efficient armaments, there

would be some horrendous battles in

this imaginary world.

Anyhow, the entire concept is intriguing,

and Ortega's draftsmanship is superb.

Ralston James
Des Moines

Pollution Submerged
I
found Phoebe Hoban's article "Sponge
Power" [Breakthroughs, September 1984]

very distressing. The proliferation of cars

on land has already greatly contributed to

the alarming amount of air pollution that

exists today. Water pollution from this and
numerous other sources is choking the

life in many of our water supplies. If, as the

article suggests, underwater combustion-

engine-powered vehicles become
commonplace, the amount of destruction

caused by the exhaust from these

"submersibles" alone would be devastating.

The hemosponge is certainly an impor-

tant breakthrough, but its uses should

be determined with great care.

Richard Dargusch
Old Saybrook, CT

Courteous Vampires

I am writing in regard to the article "Real

Vampires," by Eric Mishara [Antimatter,

October 1984], I take issue with the state-

ment made by Dr. Hemphill and Dr. Zabow
that vampires are a "possible cause of

unpredictable, repeated murder." A profes-

sional vampirologist, or even an amateur

vampirologist, can see what a terrible

conclusion these two psychiatrists have

come to abouf vampires, especially

contemporary vampires.

With very few exceptions, vampires are

scrupulously law-abiding! Because
vampires have been persecuted throughout

history, they are fearful ot misunderstand-

ing to the point of near-paranoia. Experience

has taught them to be shy, circumspect,

and cautious. In all, ihe everyday vampire

is invariably courteous and introspective.

Unless his life is threatened, he will back

down from unpleasant confrontations.

As in all sociefies, however, there are

good and bad people. If you encounter an

irresponsible vampire who attempts to

take blood from you. try reasoning with him.

It may be possible lo talk the vampire into

seeking another blood donor. If thai doesn't

work, talk the matter over with the vampire

and decide on a method of blood wiihdrawal

that will be most convenient.

Jan Walden
New York

Airing Dirty Linen

I do not think you should have allowed

Mary Leakey to use the Earth column

[November 1984] as a clothesline on which

to air her family's dirty laundry. I would

have liked a story on the significance of

Homo habilis but instead was subjected to

an account of the adultery and senility of

cherished scientist Louis Leakey. I find little

substance in any story about the character

flaws of a dead man.

Greg Rosenthal

Rockville, MD

Out of Harm's Way
I wish to thank you for Patrick Huyghe's

article "Self-Harm" [Mind, July 1984], For

years I had thought that I was psychotic

because of the pain I
felt I needed to inflict

upon myself. Thanks to your article, I

realize that I am a victim, not a madwoman.
I am presently seeking psychiatric help

and am on the road to recovery. Thanks

again for your up-to-date, insightful,

and helpful article.

Name WithheldDO
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Omni welcomes si.ieciiifition, theories,

commentary, dissent, and questions from

readers in this open forum. We invite you

to use this column to voice your hopes

about the future and to contribute to the

kind of inform:-.)! dialogue ihei generates

breakthroughs. Please nolo ihat we cannot

return submissions and that the opinions

expressed here are not necessarily those of

the magazine.

Presidential Favors?

Are you asking us to believe (hat President

Reagan said everything in the article

"Reagan: The World of 2000" [October

1984] by himsell? Without cue cards? In a

real interview? Did you get it on tape?

I
was quite shocked to see a nonscientis.l

being asked to predict what will happen

in the future. I assume you have a similar

article in progress that will allow Walter

Mondale a seven-page forum to express

his views.

By the way, you should check Sc/enW/c

American and other less colorful magazines

.for what scientists are saying aboul

Reagan's star-wars plans.

Roberta Dees
Hammond, IN

Editors' reply: Omni submitted questions to

the White House, and the President's

office relumed written responses that we
considered important evidence for voter

consideration. The "nonscientist" in this

case—in fact, any president—will have a

profound and tasting impact on what will

happen in science. Few researchers can

match presidential power over the course of

Inline scientific inquiry. We did seek the

views of Walter Mondale and other

Democrats on similar issues and presented

their written responses in our June 1984

issue. And we have reported extensively on

what scientists have said, pro and con,

.

about Reagan's Strategic Defense Initiative

(see "Showdown on the High Frontier," by

Jim Onosko, November 1983)

Leisure and Technology

I thought it interesting to note Ihat in. the

July 1984 Interview, economist Wassily

Leontief appeared to anticipate President

14 OMNI

Reagan's reply to » quoGlion posed dunng

an interview in the October issue ["Reagan:

The World of 2000"]. Leontief had

commented that the Puritan-based attitudes

ot the President and the Moral Majority

would notconcur with a transition from the

prevailing work ethic to a shorter work

week Reagan confirmed this notion,

commenting that the growth of computer

and robot technology did not necessarily

imply more leisure time, but would allow us

to work smarter and more efficiently and

would enable America to compete more
. effectively wilh other countries. I guess only

time will tell whether the shorter work week

will prevail. I only hope that if we. do have

more time on our hands, not all of it will be

.. spent on leisure activities. I hope that

many of us will see fit to help the less

fortunate among us through various volun-

teer activities 5peci"iCr!ily.
'

iopo :rai

those of us in the large ci:ies wi i use iNs

new leisure time productively to revitalize the

ghettos and make life more meaningful

for everyone.

I -would also ike to sav "hats oit' to Omm
Ihe most intellecHialy sa:islyng magazine

on the market today, for its part in the

promotion el science and technology for

the advancement of mankind.

Michael Zoiiowski

Philadelphia

Popularizing Peace

I feel that you arc rot lessening lensions

between the United States and Russia

by printing inflammatory articles like Peter

J. Ognibene's Olympic sabotage scenarios

[First Word, August 1984]; Kathy Ke.eton's

implications Ihat our national defense is

at the mercy oi our weakening math/sconce

educational system [First Word, Octo-

ber 1984]; and James E. Oberg's constant

critical attacks about Russian motives

[Space, November 1984],

I realize that von offer differing opinions.

I have read articles in Omni that have

given me insight and joy. The stories you

write about people who wage war against

disease, hunger, and ignorance- -all the

real demons of mankind—are simply

magnificent. They are also unpopular

nowadays. Peace is now a theoretical

:, and its study is unrewarding. High-

tech weaponry and psychic warfare are

popular. Stop feeding the. war machine,

which is trying to get us ready for the last

big goose step into World War III.

Wade Quick

Sania Paula, CA

Robot Workers

There's been much hoopla aboul robots

and computers giving '.he American public

so much leisure tune. Stricy alter study

shows that robots and computers

are revolutionizing all phases of industry,

ous'.ncss. and education.

But I see a lot of teachers, blue-collar

workers, and business employees losing

jobs. The pcope making money are the

technicians and programmers who work on

the new machines. What about the poor

guy who lost his job at ihe plant to a robot?

Now that he has time off. he no longer

has the job to fund any activities, leisure or

otherwise

Fortunately for me, I'm a police officer, so

there's no real chance of my losing my
job to a robot . . . yet. But studies show that

most crimes, ranging from misdemeanors

to felonies, are being committed by people

out of work. We snoulc begin to seriously

study the effect il'osc new technologies

have on workers and also study how the

workers feel aoout being replaced by

these automatons.

Camm Lounsbury

Killeen, TX

Kudos for Keeton

Bravo for Kathy Keeton's focus upon our

nation's growing scienlifc illiteracy [First

Word, October- 1984] I Even though a lew of

us are living in Ihe world of Venus probes

and electron microscopes, a large portion of

our population still embraces astrology,

precognition, and superstitions from the

Dark Ages. This widespread ignorance

threatens our economy and our civil liberties.

' Let us join together to affirm Keeton's

guiding principle that the "quest for knowl-

edge is the most wondrous of all human
endeavors."

Andre Bacard

Novato, CAOQ
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By Joel Davis

^^ shuttle spins out of control as it

#^^» approaches the space station,

# » then cartwheels into the docking

bay and crashes into one of two residential

modules. The people aboard the shuttle

are unhurt, but four space-station crew

members have been seriously injured in

the accident. They must reach Earth quickly,

and the shuttle is totally disabled.

Ever since the maneuvering-system

malfunction during the Gemini 8 mission, in

1966, NASA and its contractors have

studied ways of rescuing astronauts

stranded in space. But they have yet to

devise a swift and effective method. Plans

for emergency escape capsules do exist,

however, if only on paper.

One of the first rescue methods proposed

was called MOOSE—manned orbital

operations safety equipment. Developed

by General Electric in 1966, it was designed

to aid astronauts trapped in a disabled

spacecraft. The astronaut would put on a

special MOOSE suit—a transparent cover-

ing that fits over the space suit and life-

support pack. He would then bail out of the

spaceship, inflate a folded heat shield,

and fire a portable retro-rocket. With

meteoric speed, the astronaut would race

through the atmosphere and make a

parachute-softened landing on Earth.

Other schemes relied on more elaborate

equipment. The McDonnell Douglas

Company suggested refurbishing used

Gemini capsules into "Big Gemini 120"

rescue ships, with room for three crewmen.

The ships would be launched on a Titan

III or Saturn V booster.

More recently, escape plans have relied

on the shuttle. One plan employs both

the shuttle and a capsule called the rescue

ball. The capabilities of this bubblelike

chamber are limited: It's meant to transport

astronauts from a crippled shuttle to a

nearby second ship. This is the only way to

transfer astronauts from one ship to

another, because the shuttle has no flexible

tunnels or docking bays.

NASA is currently developing a prototype

of the ball. Measuring a meter in diameter.

it's made of fabric and has a zippered

opening and a seven-centimeter-wide

re omni

window. It houses a 30-minute supply of

oxygen and a communications plug that

would let astronauts speak with rescuers.

Once safely ensconced in their bubbles,

the astronauts would be passed through

the airlock and "dribbled across like giant

basketballs" through the empty space to

the rescue vehicle.

This solution depends, of course, on the

quick availability of a second shuttle.

Presently, three ships are operational, but

the turnaround time—the time it would take

.
to prepare the craft tor liftoff— is several

weeks. By the early Nineties, though. NASA
will, have additional shuttles and launch

pads available, and the turnaround time will

have been reduced. By then, rescue balls

may be standard equipment on the shuttle

and on the space station, too.

NASAs Terry White suggests that there

may be some kind of rescue capability

built into the station. "I suspect that it will be

something like a detachable station

module," he says, referring to the four or

. five "giant beer can" modules that will

fit together to form the station. "A shuttle

rescue ship could use its giant arm to grab

the module and place it in its cargo bay,"

he adds. The station crew would go from the

module, through the airlock, and then into

the shuttle's crew area.

"If something went sour, the crew of the

station could duck into an intact module,

seal the airlocks, and wait," says Gordon

Woodcock, one of the space-station

designers with Boeing, in Seattle. "Each

module will have enough air and consuma-

bles to support the entire eight-to-ten-

person crew for up to three weeks."

Again, rescue would depend on the

quick arrival of a shuttle. A better option,

obviously, would be to equip the space

station with its own escape capsule.

Enter MOSES—the manned orbital

safety equipment system. Devised by

Roland Mayer, of General Electric, MOSES
is a scaled-up version of sate I lite-recovery

vehicles used for more than 20 years.

In the late Sixties, a one-meter-diameter

version carried monkeys into space.

MOSES is not designed for comfort-
just for survival. A capsule two and one half

meters in diameter at its base and a little

more than two meters tall could hold four

persons, though room inside would be

light. Life-support systems would be housed

in the crew members' space suits.

The capsule would have thermal protec-

tion and a deorbit propulsion system. To

cushion its landing, parachutes and inflata-

ble bumpers would be used. The time

from launch to landing would range from 4

to 21 hours—appreciably less time than

the one- to three-week wait for a shuttle.

The system could be stowed in the

space shuttle's cargo bay for emergency

use, a lifeboat of sorts. According to Mayer,

the system could be operational "in about

five years, at a minimum." Mayer would

like to see NASA make a firm commitment

to this space-rescue system. Despite the

fact that the shuttle has become
increasingly reliable and that additional

backup systems have been added, the

potential for some kind of catastrophic

accident still exists.

"There are a significant number of poten-

tial calamities where you either rescue

people very quickly," Mayer warns, "or you

just don't bother to at all."DO



CERAMIC BEER

BREAKTHROUGHS
By Bill Lawren

II

was a Saturday afternoon in Los Angeles.

and some oi the boys ai a local pharma-

ceuticals lab were brewing up a batch of

liquid fun while they watched a game on

TV. "We had a still in the lab," recalls chemist

Hana Claus, "and we were running off

some scotch, sampling il as it came out,

and chasing it down with beer." Claus. who
was working on a gypsum formulation for

use in time-release capsules, kept one

bleary eye on the game as he poured what

he thought was water into a beaker

containing powdered gypsum, clay, and

various chemicals. But instead of water,

Claus inadvertently mixed in a glass of beer.

To his amazement, the mixture quickly

frothed to almost double its original size and

hardened in less than 30 seconds. "It

was so fast," Claus says, "I didn't even know

what I'd done."

Today, two year later. Claus's unwitting

experiment has become Beerstone, a frothy

ceramic whose astounding properties

—

it is dense, lightweight, fireproof, nontoxic,

and even seif-glazing—suggest dozens of

uses ranging from insulation for recrea-

tional vehicles to leakproof linings for safe

storage of nuclear waste. Claus thinks

the eventual beneficiaries. could include the

roofing industry, automobile manufacturers,

farmers, and even movie stuntmen.

At the offices of his new employer, a

Los Angeles beer distributor, Claus, whose
cowboy hat, 310-pound girth, and
sagebrush beard make him look more like

a prospector than a chemist, laughs as

he recapitulates Beerstone's unlikely history.

"I just thought I was looking at a parlor

trick," he recalls. "But the next day I got to

thinking about it—about its combination

of lightness and hardness and the way it set

up so quickly—and the wheels started

turning in my head."

In his 15 years as a ceramics chemist,

Claus could remember no substance -

with similar properties. Four months of

intensive library research convinced him

that no such substance existed. "I knew I had

something then," he says, "so I really

moved into it. I
sold my Seville, invested my

retirement money and just about every-

thing I owned. I just wanted to make it

better and better."
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Making it better meant playing with his

new find in the laboratory, trying various

combinations ot gypsums, limes, pearlites,

and sulfates— along with the ubiquitous

beer— to see if he could tease out new

properties. One new formulation turned out

to be twice as dense as even the highest

density commercial cement, yet almost five

times as light. Another could withstand

laser-induced temperatures of up to 4200°F

for over one hour. A third could be coated

with a powdered glaze and lit with a torch,

after which it would proceed to glaze

itself m 20 minutes, eliminating the need for

expensive and cumbersome kilns.

With each new formulation has come a

flurry of new applications. Several

manufacturers of recreational vehicles

(R.V.'s) are interested in using the fireproof

version of Beerstone to replace urethane

insulation, which is far less heat resistant and

has a nasty tendency to emit toxic fumes.

"I'm intrigued," says Bob Wilkinson, of

Fleetwood Enterprises, one of the country's

largest R.V. manufacturers. Insulation

experts tend to agree. "The stuff definitely

works," states Terry Lambert, an independ-

ent ns-jial on ccnsU-ar: wio tested

Beerstone in his Northridge. California, lab.

"It's not just fire resistant, it's fireproof."

The lightweight, superdense formulation

could find a home as a replacement for

concrete flooring, and a softer variation is

being considered by several Hollywood

studios for use as breakaways, the fly-

apart walls through which stuntmen must

continually put their fists.

But for the near future, perhaps the most

important application for Beerstone will

be in the storage of nuclear waste. "There

are already big problems in that area,"

says Don McDougall, atoxic-waste expert

for Northrop Aviation, and one of Claus's

business partners Nuclear waste, he

explains, has traditionally been stored in

steel drums, which are subject to rust and

dangerous leakage. Even the state-of-

the-art cement containers in current use

have a plastic inner lining that is easily

punctured, leading to leaks il the cement
breaks. McDougall cites the government's

nuclear facility at Hanford, Washington.

and the BKK storage dump in Covina.

California, as two places where radioactive

wastes have already leached into the

water table. The self-glazing version of

Beerstone. he says, can be sprayed or

painted on the insides of new barrels or the

outsides of old ones, then fired to form an

absolutely unbreakable and leakproof

protective lining.

Discussions have already begun with

PDZ Corporation, of Denver, a Phelps-

Dodge subsidiary that manufactures storage

containers for nuclear waste. "There are

certainly a lot of people looking lor solutions

to the storage problem," says PDZ's Don
Berghauser. "If this material performs as

indicated, it could have great potential."

Claus foresees a number of other appli-

cations for Beerstone, including fireproof

roofing tile and nonferrous engine blocks.

This idea, currently being pursued by

Mitsubishi of Japan, might reduce the need

for cooling systems in automobiles. But

even with all these potential applications,

Beerstone must certainly have its

drawbacks. Claus can think of only one:

"For the first three weeks while it's setting."

he says, grinning, "it smells like beer."DO



DO-IT-ALL DISCS

ARTIFICIAL
IRJTELLIGERJCE
By Tim Onosko

Thought of as nearly dead only a

year ago, the videodisc seems to

have revived quickly and miracu-

lously. Even though RCA has stopped

manufacture of its needle-and-groove disc

system, the laser-read optical videodisc

appears io be in a better position today than

at any time since its introduction in 1978.

Videodiscs are recordlike platters best

known for their phenomenal capacity to store

visual images. A single disc can accom-
modate a feature movie or thousands

of still photos. The videodisc's future,

however, may not be strictly as a mass-
market entertainment device, as originally

thought. Instead, current plans emphasize

the disc as an interactive medium, an

information utility, and a computer periph-

eral. Interactive techniques have already

been demonstrated by arcade games wilh

such elaborate graphics as Don Bluth's

Dragon's Lair and Space Ace. MIT's Archi-

tecture Machine Group has developed

techniques allowing students to vicariously

explore buildings and streets by controlling

the flow of visual data from discs. Now

'X'mpji.cr-hioraci vo programs seem
headed lor the living room.

Rick Dyer, a designer who worked with

Bluth on arcade games, has formed RDl,

Inc., to sell Halcyon, a microcomputer

controller for Pioneer disc players. Although

it has a keyboard, the primary way to

communicate with Halcyon is to speak into

a microphone connected to it. It responds,

notin video text or graphics, but in an

electronically synthesized voice.

With steep price lags for 'both the Halcyon

hardware ($2,200 as a system, $1,400 as

an accessory for an existing player) and

software ($80 to $100 for games and
educational discs), it is unclear who will

buy the machine. In Japan, however, Pioneer

has already introduced its own videodisc

computer, the PX-7.

This micro, based on the popular Z-80

processor (the tiny chip at the heart of

the computer), can control all the functions

of a disc player, load its programs directly

from the videodisc, and overlay text and

graphics on top of full video from the disc.

The PX-7, which sells for approximately

$400. can also serve as a subtitling device

(in Roman letters or Japanese "katakana"

characters) for foreign-language programs

or movies. The computer is expected in

the United States by next spring.

In other videodisc news, there is now a

junior videodisc, which is 8, instead of

12, inches in diameter. Aimed mainly at the

video-music market, the discs sell for

$11, can contain up Io 40 minutes of

programming, and are fully compatible

with exisiirg disc players. Mdre news
for music fans: Sony recently introduced a

.portable compact disc player ($299.95).

enabling listeners to march to the remarkable

fidelity of digitally encoded sound.

NEW WARES: HARD AND SOFT

Proving there is no idea too good to

improve upon, Garry Kitchen, a software

designer tor games manufacturer ActiVision,

has come up with a twist on Seymour
Papert's much-heralded programming

language Logo. The ActiVision Pencil can

be programmed without touching the

computer's keyboard, and many users

already familiar with Logo's concepts will

need only a quick glance at the skinny

instruction book packed with the program.

A program of up io 2,800 steps can be

constructed by selecting commands with a

joystick from a scrolling list. Like Logo,

Pencil is designed to introduce program-

ming concepts and to allow novice users

access to computer graphics and music.

(ActiVision, Inc. , 2350 Bayshore Frontage

Road, Mountainview, CA 94043.)

Combining the features of a computer
and an audio, recorder, the Cdmpusonics
DSP-1000 records up to an hour of true

digital audio on a high-density tloppy disk.

When it appears on the market this spring,

the machine could become the digital-

era version of the ubiquitous audio-cassette

recorder. Because it alsd incorporates

digital input and output, computer users

can manipulate the audio data with a

personal computer, for editing or for reproc-

essing the recorded sounds. (About

$1,200, from Compusonics Corporation,

323 Acoma Street, Denver, CO 80223.)DQ



MAYANS FROM THE SKY

EXPLDRMTIDRJS
By Bill Lawren

I

tall started when Rod Frates, an

Oklahoma businessman, read a magazine

article about an archaeological expedi-

tion lhat was searching out Mayan ruins

in the Yucatan's forbidding jungles, To

Frates, one ot the principals in a company
that uses satellite data to explore for oil

and timber, this "great explorer" approach
to archaeology seemed antiquated. "I

thought it was kind of dumb," he says, "to

just go down there and thrash around
in the jungles. I knew a thing or two about

remote-satellile sensing, and 1 thought

it would be a good way to become an inslant

Starting with $250,000 of his own money,
Frates sat down with geologists Stephen
Prucha and John Dykstra. of Maryland's

Earth Satellite Corporation, and began
developing a photographic "fingerprint" by
which possible Mayan sites could be
detected with orbiting satellites. Using lalse-

color imagery to isolate small variations

in the jungle foliage—variations that were
found to mark the square aguadas (watering

holes) originally constructed by the

Maya—the team identified as many as 112

potential sites. To further pinpoint the

location of the sites, Frates borrowed an
ultraprecise geographical positioning

system from Raytheon Corporation. With

equipment and permits in place, the team
flew off to Mexico, where it met Mayan
3 rchaeologicFil expert Ed Kurjack, of

Western Illinois University and the Mexican
National Institute of Anthropology.

Flying their borrowed helicopter inland

from the Caribbean port city ol Chetumal,

the team struck gold on the second day.

From the air they could see a long, almost

continuous expanse of low rock walls

that were similar, says Prucha. "to the kind

of thing you see in New England." One
expanse of the walls ran as long as 40 miles,

from Chetumal to the inland village of

Xpuhil. "The walls are just spectacular,"

says Frates. "We found zillions of miles of

them all over the Yucatan. They leave you
with the impression that at one time there

must have been millions and millions of

Maya in that area."

'Kurjack was so excited," says Prucha
dryly, "that he nearly fell out of the helicopter."

Kurjack's excitement came because

.'S from a tost c/viiizdiior!.

the extent of the walls establishes what he
thinks is a new picture ot Mayan agriculture

and the extent of the population it fed.

"Some people think all the Maya did was
slash and burn," he says. "But these walls

seem to indicate small pieces of property

tenaciously held over long periods of time,

which to me means a far more intensive

agriculture and a far greater population than

we had hypothesized." (Although Kurjack

shies away from a numerical estimate

of that population. University of New Mexico

archaeologist Peter Harrison, who
has examined some 100 Mayan sites in the

Yucatan, now thinks that the Mayan
population may have peaked at 15 million.)

The team used the helicopter to examine
the areas that had boon lagged'

1

by the

satellite photos. One of the sites appeared
from the air to be the Mayan city of

Oxpemul, which had been discovered in

the Thirties and then subsequently lost

because the archaeologists were unable to

accurately fix its position. "We're not

positive that it's Oxpemul," says Kurjack,

"but the location is right, and so is the

layout." Kurjack and the Mexican National

Institute plan a land expedition to confirm

their suspicions.

But the highlight of the expedition came
the day after the flight over what might

be Oxpemul. While flying in the same area,

the group noticed the top of a pyramid
peeking through the jungle canopy. Using

a hoist borrowed from a Texas junkman,

Frates had himself lowered onto the pyramid.

"It's not a pleasant way to go," Frates says,

"because the damned prop wash sets

you spinning around and around." But once
he set foot on the pyramid, Frates could

see the remains of what was obviously a

large and previously unknown Mayan site.

"It was uncanny," he says. "I felt like there

were still Mayan priests up there."

Further exploration of these sites will be

a matter of logistics, money, and international

cooperation. For the present, though, the

team remains pleased with its findings.

"We were elated," says Frates. "We were
able to map the extent of the Mayan
civilization in the Yucatan in about five days.

Working on loot it would have taken at

least one hundred years."DQ
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COCAINE F

^p^kecording io Inca mythology, the sun god set a coca

M^mi^k}eai on 'ire s0 that man would be directed to its power.*^^^% The Indians adopted the custom of chewing the nu-

m » tritious and stimulating leaves (Erythroxylum coca)
and gave thanks by burning coca leaves and sacrificing children,

Five thousand years later, in 1858, the Italian neurologist Pablo

Mantegazza chewed some leaves and experienced a burning

sensation followed by euphoric exhilaration. An equally exhilarat-

ing essay on the therapeutic properties of coca sparked the inter-

est of Freud and the European medical community.

Coca products spread like wildfire in such forms as tonics, wines,

soft drinks, gum, and cigarettes These preparations delivered be-

tween 3 and 160 milligrams of cocaine per dosage unit, enough
to create a "fire m the brain" of electrical and chemical excitation.

Current research suggests that this action occurs in the forebrain,

where cocaine prolongs the action of the neurotransmitter dopa-
mine, thus firing reward and euphoria circuits in the brain. Cocaine
also appears to increase the effects of the neurotransmitter nor-

epinephrine, thereby stimulating the sympathetic nervous system.

The combined effect worked well enough for the coca products

to sell as a miracle cure for all problems of life. They were praised

by the likes of Thomas Edison and Jules Verne, while artists por-

trayed coca products glowing in the romantic light of a candle or

ablaze in the glorious fires of the sun. This aura of safety, however,

soon disappeared as changing preparations and doses maxi-

mized coca's effects but created abuse out of use.

Purified cocaine alkaloids and salts gradually replaced the less

soluble and bulky coca ingredients. Medicines became more con-
centrated, and dosages sometimes increased to more than the

average lethal dose of 1.2 grams. Toxicity and dependency es-

calated. In 1902 Chicago socialite Annie Meyers, addicted to an

over-the-counter cocaine cold remedy, was the first woman to write

a drug confession. In it she described hallucinations of hellfires

and devils Legislation against coca and cocaine, beginning in

1914, contained the firestorm but failed to stamp out the embers.
On a June night in 1980 the fire literally exploded in a cocaine-

smoking accident that engulfed comedian Richard Pryor. While
intranasal users activate their reward circuits within three minutes,

and intravenous users can do it in 14 seconds, those who smoke
cocaine free base fee! the rush in just six seconds. Smokers, with

tolerance to blood levels ten times greater than intranasal users,

consume as much as 85 grams in a single day to reexperience

the rush and avoid subsequent fatigue and depression.

Fueled by larger dosages, the fire in the brain becomes so blis-

tering that previously unseen cocaine-induced effects and behav-
iors are visible. Clinical experience has now confirmed tolerance

and withdrawal, the two signposts of physical dependency. Phys-

ical changes in the nose. skin, lungs, heart, and liver are still rela-

tively benign compared with the growing number of deaths and
psychological disturbances. Chronic use produces a progression

through a continuum of psychopathology including depression,

paranoia, and a schizophreniclike psychosis.

The compulsive use of a drug despite growing adverse effects

is one characteristic of addiction. By this definition, cocaine has
become a global health problem. The epidemic is most severe in

the United States, Colombia, Peru, and Bolivia, but demand and
use is escalating worldwide. "Base camps," where users get co-

caine free base and smoking paraphernalia, have now appeared
in the Bahamas, Fighting such tenacious fires is frustrating. The
politics and economics of cocaine-producing countries resist

standard techniques of eradication, crop substitution, and effec-

tive enforcement.

Coca paste, the newest pyrotechnic wonder from the sun god.

is already spreading from South to North America. Cheaper,

stronger, and more destructive than even cocaine free base, coca
paste can be smoked in cigarettes the Colombians call basuca
(bazooka), to connote its explosive nature. Users as young as seven

years old already show signs of organic disorders, while billions of

illegal dollars threaten economies and governments, and cocaine
mafiosi rule as Inca kings of yore. Forced to leave Colombia for

the United States, paste-refining labs have attracted new bazooka
users in Florida and California. This may herald yet another epi-

demic misuse of coca.

Before we join the Incas in sacrificing our children and burying

our dead with coca, we will have to extinguish the cocaine fires in

both the brain and the body politic—RONALD K. SIEGEL

Ronald K. Siegel. a psychopharmacologist, is on the faculty at the UCLA
School ot Medicine. He recently represented the United States in an advi-

sory group on cocaine, convened by the World Health Organization.



BLUE VERSUS
BROWN EYES

Somewhere far across a

crowded room, you see
someone attractive. Before

you make your move, pro-

ceed close enough to deter-

mine his or her eye color.

A brown-eyed person can be

expected to react warmly

to the quick, direct approach

But a blue-eyed beauty

calls for circumspection.

As psychologists Allan

Markle and Roger C. Rinn

explain it. dark-eyed, "reac-

tive" people are like hawks

that dive on their prey. But

light-eyed, "self-paced"

people are like herons that

wail poised and patient

for prey to swim within reach.

So if you pray to be picked

up and carried away—to

your nest or theirs—it pays to

be a pupil of the human iris.

Markle and Rinn studied

the relationship between eye

color and the likely success

of various behavior-modifica-

tion techniques used on

366 children at a Georgia

mental-health center during a

36-month period.

They found that dark-eyed
kids respond better to so-

called reactive treatment: Do
this now; stop that now. But

light-eyed children respond

better to self-paced therapies

in which they are taught

techniques they can use

when they choose. It jibes

with earlier eye-color re-

search showing, for example,

that dark-eyed people tend

to excel at boxing, defensive

football, and hitting a base-

ball, while light-eyed people

excel at such self-paced

activities as golf, bowling, and
pitching a baseball.
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A due to personality may
s in the

The researchers believe

the light-eyed/dark-eyed

differences are common in

the animal kingdom. Hawks
are dark eyed and herons

are light eyed, they note.

Humans with medium-col-

ored eyes fall between

the reactive and self-paced

extremes of behavior.

Markle. who's with the

Veterans Administration

Medical Center, in North Chi-

cago, Illinois, and Rinn, of

Huntsville, Alabama, say that

black children were not

included in their study, to

avoid implications of racial

bias in the data.

"It's a rather controversial

area," Rinn comments.
"We're not saying that differ-

ences are caused by eye
color but that differences may
be predicted by eye color."

Although they haven't

tested it themselves with sci-

entific rigor, the two psychol-

ogists suggest that experi-

ments at parties and in

singles' bars would help con-

firm the predictive value of

eye-color differences. A

quick-reacting hawk might

like a hug, but a self-paced

heron might prefer to think

that he or she is stalking

you.—Frank Zoretich

SCIENTIFIC TIPS
FOR BREAK DANCERS

Break dancing can cause
serious injuries, warns the

International Chiropractors

Association, of Washington.

DC. These injuries can be
prevented only if the dancers

are as trained and condi-

tioned as well-prepared

gymnasts and football play-

ers. One Chicago dancer

broke his neck attempting a
difficult move, the associa-

tion reports, and dancers

have suffered a variety

of other physical mishaps.

"The neck is just not de-

signed to support the body's

weight. So when a break

dancer twirls around on his

head, the slightest wrong
movement can do great

damage," says chiropractor

Sid Williams, president of

the International Chiropractors

Association. "Whiplash-

like gyrations of the neck and
hips can crack, crush, or

dislocate vertebrae," he says,

"and can pinch the spinal

cord, cause permanent
disability, and create such
symptoms as nausea and
weakness,"

The International Chiro-

practors Association therefore

recommends:
• Get expert break-dance

instruction before attempting

any but the simplest move-
ments, and be sure you nave
sufficient upper-body

strength.

• Wear long sleeves and
pants, gloves, knee and
elbow pads; tape wrists and
ankles.

• Never break dance
alone. Always begin with five

minutes of warm-up exer-

cises (for back, neck, arms,

legs) followed by ten minutes

of jogging or light dance
movements.

Make all break-dance

movements fluid. Flex elbows,

and let your shoulders ab-

sorb the impact when landing

on your hands. Generally

avoid dropping from a stand-

ing to a sitting position (a

maneuver known as a sui-

cide) because the tailbone is

easily fractured.

—Eric Mishara

"If your train's on the wrong
track, every station you come
to is the wrong station.

"

—Bernard Matamud



NAZI SCIENCE

Should today's scientists

take advantage o! Nazi

medical research—research

that was gathered through

cruel and inhuman means?
Nazi doctors mutilated and

murdered scores ol Jews,

Poles, Gypsies, and political

prisoners in the name of

science. Some ot the diaboli-

cal experiments performed
on concentration-camp

inmates involved immersing
men for up to five hours in

tanks filled with ice water.

German physicians recorded
the prisoners' temperatures,

analyzed blood and urine,

and noted pulse and respira-

tion rates as the men suf-

fered and, often, died.

The-findings of these grisly

experiments were published

in German medical journals

that can still be found in

many medical libraries. In

addition, captured records of

the Nazi experiments on
humans were declassified

after World War II and are
cataloged in the National Li-

brary of Medicine.

Today-several scientists

who are studying hypother-

mia—the extreme lowering

of body temperature—are

using data.from Nazi experi-

ments as references for

their own work.

"Of course, the methods
the Nazis used are not to

be condoned by civilized

people," says hypothermia
researcher Robert Harnett, of

Louisiana Technical Univer-

sity. "But some ot their obser-

vations were important in

that they corroborate what
other people have seen
in accident victims," Harnett

points out that the Nazi data

have helped rescuers pre-

dict how long accident victims

could survive in cold water.

Harnett has been criticized

for referring to Nazi experi-

mentation in scientific papers
he has written. He has also

been urged lo denounce the

Nazis each time he cites

their data. Harnett replies: "I

think it is superfluous for a
civilized person to say he

doesn't condone murder as a

way to gather data."

Ronald Banner, a physician

who serves on the Jewish

Ethical Medical Study Group,
in Philadelphia, disagrees:

"I am chaghned'[scientists]

would refer to those experi-

ments without mentioning

something about the way the

information was obtained. It

shows a lack of

Arnold Relman, editor of

The New England Journal of

Medicine, adds: "The ques-
tion is, Should unethical

science be published if it is

hypothetical^ good, technical

science?
I say no We wouldn't

publish it, and 1 don't think it

should be published in

any scientific literature be-

cause any conceivable social

benefit from this knowledge

would be outweighed by
the harm done to civilization.

"

But University of Victoria

scientist John Haward de-

tends researchers who lind

the Nazi data helpful. "My
colleagues and I are doing
hypothermia research to help

save lives and reduce mis-

ery. I am angry at being

put on the spot, at being told

we are somehow using

materia! that is unethical."

—Sherry Baker

SAFER PLANE SEAT

"Your life depends on your
airplane seat." warns Stuart

Miiler, a New York City avia-

tion consultant and commer-
cial pilot. He has designed

a seat system to save airline

passengers' lives.

Frequently, a crashed
plane remains intact. But on
impact, seats rip from the

cabin floor and collide in a
jumble. "Many passengers
are incapacitated with broken

bones or internal injuries,"

Miller says. "They can't

evacuate the plane quickly,

and if there is fire, they die

from asphyxiation." So instead

ot the "flimsy aluminum
tracks" to which current plane

seats are fastened, Milier

says, his seat would be se-

curely bolted into a floor

of tough, Space Age com-
posite material.

The seat itself would be a

well-cushioned, form-fitting

unit with both shoulder

harness and seat belt. Pas-

sengers would remain up-

right. Miller explains, instead

of assuming today's forward-

leaning "crash position,"

which causes an injury when
a tall passenger's head is

violently thrust against the

seat back in front of him.

Miller adds that airplanes

should also carry "smoke
hoods" to filter any smoke and
toxic fumes for up to 15

minutes.

Right now, Miller is trying

to raise the necessary capital

to build a successful proto-

type of his seat system.

When it is finished, he hopes
airlines will be impressed

enough to use his design in

their fleets of planes.

—Eric Mishara

"To the most sensitive and
high-souled man in the world

we should lind it hard to

forgive, shall we say, the

wearing of a diamond ring on
every finger.

"

—Aldous Huxley
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TUSK DATING

Ivory poachers, a wily lot

grown accustomed to cir-

cumventing the Enc

Species Act of 1972 with

reasonable ease, must now
contend with John Thornton,

a California forensic scientist

worthy of TV's legendary
Quincy. *

He has developed a

method o( age-dating micro-

scopic bloodstains from

the tusks of Alaskan walruses.

Their numbers are diminish-

ing, largely because dealers

in contraband ivory can get

as much as £10,000 for a

single five-pound, scrim-

shawed tusk. Legally, the

huge oceangoing beasts can
be killed only by Eskimos,

either for food or for ivory

used to make native crafts

Thornton's virtually fool-

proof use of visible spectro-

photometry so accurately

pinpoints the time of a wal-

rus's death, however, that

poachers can no longer con-

tend they obtained a tusk

before the law went into

effect, a once-common de-

fense. The U.S. Fish and
Wildlife Service has used the

technique to convict some
50 poachers so far.
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Ferrous-iron in the blood
from the roots of the tusks

literally rusls with age in the

open air. Thornton can tell

when the tusk's owner was
killed just by comparing
the color spectrum of the

bloodstain with a set of

reference spectra. Treating

the ivory with tea. coffee.

walnut husks, and even urine

to disguise its age won't

fool Thornton either.

"We can easily distinguish

between blood from an

animal killed last year and
one killed a number of years

ago," says the professor of

forensic science at the Uni-

versity of California's Berkeley

School of Public Health.

"After all, it's not as though

we have to prove a murder

case or that the incriminating

bloodstain was made last

Tuesday, between four a.m.

and six pm We don't have

to be that exact."

Thornton, who once la-

bored in the crime lab of Cal-

ifornia's Contra Costa County
sheriff's olfice, sometimes
studies as much as 800
pounds of contraband ivory

shipped to him by the Fish

and Wildlife Service. He's ex-

amined some 500 walrus

tusks and another 100 sperm-

whale teeth in his sleuthing,

and by now he's a familiar

figure in courtrooms from

Fairbanks to Anchorage.
Next he'll seek ways to ap-

ply similar age-dating tech-

niques to elephant tusks,

which should be bad news to

importers of Indian ivory.

Their usual defense is io claim

it came from African tusks,

which are not subject to

as stringent regulation as
those of Asian origin. Thorn-

ton, currently immersed in

comparative protein studies

of elephant teeth, sees no
reason he won't be just

as successful as he was with

walruses.—George Nobbe

"But how should the cage
bird know about the air? It

supposes gloomily, 7 have no
wings.

'

"

—Jala! al-din Rumi

MIND BALLS

What is mind? How and
when did it evolve? A few bil-

lion years earlier than most
people think, says Sidney

Fox, director of the Institute

for Molecular and Cellular-

Evolution, at the University of

Miami. His research sug-

gests that the basic mecha-
nism underlying what we
call mind is exhibited by tiny

balls of protein that may
be the ancestors of the first

indisputably living cells.

Fox believes protein, not

DMA or RNA, is the bridge

between the animate and the

inanimate, and he has spent

the last 25 years making
cell-like balls of thermal pro-

tein, called microspheres,

in the laboratory.

Microspheres assemble
themselves spontaneously

from polymers of amino
acids and water under condi-

tions commonly found on
Earth. These objects consist

of primitive protein and
colored pigment organized

in a double-layered mem-
brane, somewhat similar to

the membrane of modern
cells, Microspheres could

have formed early in Earth's

history, providing protected

mini-environments inside

which cell components could

evolve further.

One of the cell-like proper-

ties of microspheres is excit-

ability. When stimulated by
light, they generate rhythmic

patterns ot electric impulses

indistinguishable from those

produced by neurons. The
function of the brain is related

to such electrical discharges,

Fox explains, so if you ac-

cept his model of evolution,

"you have to accept the

possibility that mind began
at the same time life began."

Fox believes microspheres
can be used to study the

brain. "We don't really know
which group in the molecules
of which human neurons
are made is responsible for

the patterns we get electri-

cally," he says. "This is some-
thing we hope to learn using

microspheres as artificial

neurons."

Fox's colleague, Aleksandr
Przybylski, believes that

the capacity of amino acids

to organize themselves
into electronically active sur-

faces could one day be
used to make self-assembling

biochips for organic com-
puters. "It's science fiction

now," he says, "but after

maybe fifty years, it will be a

real technology."

—Leah Wallach



THINKING MACHINES
CORPORATION

Only a few years ago
recombinant DNA was sci-

ence's, and Wall Street's.

most fashionable research

area. Put together a few well-

known genetic engineers,

a marketing director, and

—

presto—a new corporation

would be born.

Today the script is the

same, but the new buzz
phrase is artificial intelligence

(Al). And the latest fusion

of academe and venture

capital is Thinking Machines
Corporation (TMC), a Cam-
bridge, Massachusetts,

company that boasts Marvin

Minsky, cofounder of MIT's

Artificial Intelligence Labora-

tory and one of the pioneers

of Al, as one of its founders.

A group of investors

headed by CBS founder

William Paley has reportedly

put up a S10 million stake to

get TMC off the ground.

Al insiders refer to the com-
pany as the Marv and Marv
Show because, in addition

to Marvin Minsky, TMC has

also acquired the services of

Marvin Denicoff, who for-

merly guided the artificial-

intelligence programs at

the Office of Naval Research.

The company's first prod-

uct, currently in prototype

development, will be the

connection machine, a paral-

lel-processing supercompu-
ter designed by W. Daniel

Hillis, of MIT.

The connection machine, if

successful, will aid the U.S.

effort in competing with

j
Japan's fifth-generation com-

j

puter project. The Japanese
reportedly aim to build Al-

faased personal supercom-
puters by 1990.

—Edward Rosenfeld

"/ thought scientists were
going to find out exactly how
everything worked, and
then make it better I tully

expected that by the time I

was twenty-one, some scien-

tists . . . would have taken

a color photograph o! God
Almighty—and sold it to

Popular Mechanics
magazine.

"

—Kurt Vonnegut. Jr.

K

In China, beauty is in. For those less fortunate than the above,
China now condones nose jobs and ear and buttock adjustments.

Minsky: One hail of the Marv and Marv Show, this pioneer of
artificial intelligence now has his own connection-machine company.

CHINESE NOSE JOBS

Back in the Sixties, when
China's cultural revolution

was in full swing, any empha-
sis on an individual's per-

sonal appearance was
considered the height of

decadent bourgeois vanity.

But now, in this more enlight-

ened age. beauty is back
in vogue in China. According
to Canton's Yangcheng
Evening News, everything

from scar removal to nose
jobs to, yes, synthetic breasts

are not only okay with the

Chinese government, but are

part of an ever-growing

fashion rage.

As part of a story describ-

ing a visit to Canton's Jinang

University Hospital, the

Evening News waxed rhap-

sodic about the joys of

plastic surgery. "It is a pity,"

the story said, "that a girl with

a vigorous and etegant

shape has protruding teeth

and that a robust young man
has a flat nose. Should na-

ture be unfair, bestowing you
with some congenital defect

that has left you feeling

pitiful, you no longer need to

feel sorry for yourself, be-

cause cosmetic surgery can
restore your good looks."

The news went on to

describe a twenty-year-old

woman who had recently

had an artificial nose bridge

installed. She was apparently

so pleased with her nose

job that she was already

planning her next operation:

a procedure to remove
sagging skin so that her eye-

lids could be "doubled"

into two small, tight folds

—

considered a mark of elegant

beauty among the Chinese.

Other surgical procedures

are available to correct

protruding ears, flat noses,

and fat buttocks.

"Surprisingly," said the

News, "even a girl's breasts

can be remade. The [new]

breast not only bears much
resemblance to a real one,

but it is all but the same
to the touch."—Bill Lawren

".
. . the past never leaves us,

and the future is already

here." —Lewis Mumford

"Sex causes more disap-

pointment than glorious

realization. Sex and religion

are burdens to mankind
because of their inability to

fulfill their enticing promises.

"

—Howard W. Klippert



conjTifuuurvi

FLAG-WAVING
MACHINE

Today's Americans are

second to none when it

comes to waving the flag.

Now a Torrance, California,

man has patented a flag-

waving machine that allows

one to demonstrate patriotic

fervor at the flick of a switch.

"This country is falling

apart," millionaire inventor-

manufacturer William Bounds
says, "because our produc-
tion and technology has

been moving overseas. My
products are one hundred
percent American made: so 1

invented this little electric

machine that waves a six-by-

eight-inch flag to symbolize

this fact."

Bounds {who started out

during the Depression with

holes in his shoes) has made
his fortune marketing his

own inventions, which include

adjustable salt-and-pepper

mills and the teaspoonless

measure-of-sweetness sugar
dispenser. At present, the

flag-waving machine is just a

promotional gimmick used
in the William Bounds Ltd.

display booth at housewares
shows. But Bounds says

he is open to serious financial

offers from anybody who
wants to produce and market
the device.

"People giving speeches
could place this machine
next to them to wave the flag,"

Bounds points out. 'And the

machine could be enlarged."

he says, "to accommodate
a really large flag."

—Eric Mishara

"Any nitwit can understand
computers. Many do.

"

—Ted Nelson
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For the job hunter ot 7995, familiarity with mops and brooms may
be more important than a working knowledge of microprocessors.

BAD NEWS
FOR HIGH TECH

Preparing yourself for the

high-tech job boom? Trying to

learn the difference between a

warm boot and a buffer?

Perhaps you'd be better off

familiarizing yourself with

brooms and detergents.

That's the news from Stan-

ford University, where two
economists have predicted

that the greatest numbers
of U.S. jobs through 1995 will

be for janitors, not computer
programmers. In fact, high-

tech jobs won't even be
close io the top. Janitors will

be followed in demand by
cashiers, secretaries, office

clerks, and then sales-clerks.

The economists. Russell

Rumberger and Henry Levin,

used government statistics

to anticipate the future impact

of the technology explosion

on the labor force.

Of the new jobs created

through 1995. say Rumberger
and Levin, only 6 percent

will be in high-tech occupa-
tions. For instance, there

will be only 53,000 new com-
puter-technician jobs but a

whopping 779,000 new
janitorial positions, "That one

occupation [janitor] will create

more new jobs than all of

the computer-related occu-

pations put together," Rum-
berger says.

'A lot of people are con-

fused by the fact that some
technical occupations have a
rapid growth rale." Rumber-
ger explains. "These technical

occupations presently em-
ploy so few people," he

adds, "that their rapid growth

rates won't really translate

into a lot of jobs in the future."

Technology will eliminate

more jobs than It creates,

Rumberger and Levin sug-

gest, largely because com-
puters increasingly perform

mental tasks now required of

human workers. To avoid

future high unemployment,
Rumberger recommends a

shortened work week.

—Eric Mishara

"Time is the random wind
that blows down the long

corridor, slamming all the

doors."
—John D. MacDohald

"The errors to avoid are those

that eliminate opportunities

to try again."

—Lazar Goldberg

ROBOT TAILOR

Though the Soviet Union
spends most of its research

rubles on new military equip-

ment rather than consumer
goods, someone in the

Ministry of Industry is looking

out for Ivan Average. In an

effort to make Russian clothes

look better and fit better,

Soviet scientists have devised

a computerized tailor, or

cutter, affectionately dubbed
thePTK-100.

A shopper in need of a
new set of threads stands in

the middle of a huge elec-

tronic doughnut. The dough-

nut moves up and down,
sensing the contours of the

body and relaying the di-

mensions to a nearby com-
puter. After the doughnut has

gleaned all the necessary
information, the computer
spits out a card with the

shopper's precise measure-

ments punched in it. This

card can be presented to an
ordinary human tailor when
ordering clothes.

The PTK-100 also custom-,

designs clothes. The shop-

per picks a style, indicates

options, and the machine will

produce a cutting pattern

for a one-of-a-kind dress or

suit fitted to the individual.

The pattern is encoded
on the punched card. Once
again, it takes a tlesh-and-

blood tailor to turn the infor-

mation on the card into

real clothes.

Whether the PTK-100

makes its mark on Soviet

fashion is yet to be seen. The
Soviets neglect to mention

how many tailors in the Soviet

Union have the equipment
to interpret computer punch
cards.—Nick Engler



A proposed federal study will probe whether Carl Sagan is right:

Will thermonuclear war bring about the ultimate killing frost?

NUCLEAR-WINTER
UPDATE

In 1983 Carl Sagan and
four other scientists jointly put

forth a theory that the burn-

ing cities and forests caused
by nuclear war would gener-

ate enough smoke and
dust to block the sun's light

for months, plunging Earth

into a global freeze that

would kill plants, animals,

and perhaps even the entire

human race.

Skeptics have dismissed

the so-called nuclear winter

as bunk. For instance, hydro-

gen-bomb developer Ed-

ward Teller suggests rainfall

would wash the atmosphere
clean so sunlight could

shine through. But a con-

cerned White House has

launched the initial steps of

federally funded nuclear-

winter studies that could cost

$50 million over the next

five years.

"One of the keys to the

nuclear-winter scenario

is whether smoke and dust

would actually be injected

high into'theatmosphere

[above any rain clouds]," says

Alan Hecht, of the National

Oceanic and Atmospheric

Administration. "The higher it

is," he explains, "the more
chance it remains in the

atmosphere. The lower it is,

the greater the chance it gets

rained out."

Hecht is the scientist

assigned by the White House
to formulate the govern-

ment's master plan of study,

The anticipated research,

he says, includes the use of

computers to simulate the

effect of massive fires on the

atmosphere, as well as

actually lighting forest fires

and then observing them.

If the theory stands up, then

the military's plans for fight-

ing all-out war has some
serious strategic flaws. For

instance, the jet engines

of the president's airborne

command post could choke
with atmospheric dust,

grounding the commander-
in-chief. And reconnaissance

satellites would be unable

to observe enemy move-

ments.— Eric Mishara

PLANT VACCINES

When the human body is

attacked by an invading

organism—a virus or bacte-

rium— its immune system
organizes itself to repel the

attacker Now a new piece

of research from the Univer-

sity of California at Davis

indicates that plants may re-

spond in a similar way to

invasion by pests.

Davis entomologists Rich-

ard Karban and James
Carey placed 16 female spi-

der mites on several cotton

seedlings, leaving another

group of seedlings mite-free.

After five days the mites

were killed with a Kelthane

pesticide. Twelve days later a

new batch of mites was
introduced to the plants. After

two more weeks the popula-

tions were counted. Accord-
ing to Karban and Carey,

"fewer mites were found on
plants that had been previ-

ously exposed than on unex-

posed controls."

Karban thinks the presence

of pests might generate

what he calls a "wounding
response" in plants. This

response in turn triggers the

production of an unknown
substance that, he says, "has

the effect of inhibiting the

subsequent population

growth" of the pest. If this is

irue, Karban and Carey
speculate that "it may be
possible to inoculate a plant"

against both pests and
diseases.

Karban cautions that it will

be some time before viable

plant vaccines are available

to farmers. First the experi-

ments have to be duplicated

under field conditions. Then,

he says, "I've got to come
up with some easier way to

inoculate the plants. I can't

expect cotton farmers to put

mites on their plants and
remove them every five

days,"—BillLawren

"It took me fifteen years to

discover I had no talent

for writing, but I couldn't give

it up because by that time

I was too famous."

—Robert Benchley



CDfUTinJUURJl

ISLAMIC PRAYER
COMPUTER

According to the Koran,

some 80 million Moslems
worldwide must turn toward

Mecca, the birthplace of

Mohammed and the holiest

of Islamic shrines, and pray at

precisely the proper moment
at least tive times a day

—

six if you count sunrise.

In Islamic countries, this re-

quirement presents no prob-

lem; everyone knows in

what direction Mecca lies,

and prayer hours are pub-
lished in newspapers, broad-

cast on the radio, or available

al any local mosque. Outside

their native countries, how-
ever, Moslems often encoun-

ter difficulties, or rather they

did until Ahmed Bahgat
Fattouh, an Egyptian-born

electrical engineer now living

in Atlanta, used some mod-
ern technology to solve

an ancient problem,

"When I first came to this

country I had a great deal of

trouble determining the

proper prayer hours in my
travels," says Fattouh. ex-

plaining how he came to

invent a digital alarm clock

with a built-in computer.

The device understands the

intricacies of solar time

and uses the sun's position in

relation to the earth to deter-

mine the correct daily prayer

hours. These times change
daily, varying a few minutes

even in cities in the same
time zone, which can be dis-

concerting if you must know
the precise hour of dawn,

sunrise, noon, afternoon,

sunset, and nightfall,

Fattouh's portable, palm-

size prayer clock clears

up all the uncertainty. Its 4K
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microprocessor is battery

powered and programmed
lor 200 cities around the

world, Newer models will in-

crease its capacity to 300
and 600 cities. Just push a

button to enter the local

lime, date, and city you hap-

pen to be in, and the clock

will display the appropriate

prayer hours.

If you are in a location so

obscure that it's not in the

clock's memory, you can en-

ter your latitude and longi-

tude, and Fattouh's clock will

figure everything out for

you. The device buzzes once

as a warning that prayer

time is approaching and
buzzes again at the desig-

nated hour. It comes with a

snap-in compass that can

locate Mecca no matter

where you are.

The first 100,000 of the

little prayer clocks went
on sale in Saudi Arabia last

(all during hadj. the annual

Moslem pilgrimage to Mecca.

They sold for around $75, a

price Fattouh hopes eventu-

ally to lower.

—George Nobbe

Bad news tor aspiring swinging singles: When thirty-yes

meets thirty-year-old female, the latter may not be interested

INELIGIBLE
BACHELORS

We all know the following

story. As single women get to

be of "a certain age"—say

twenty-eight to thirty-two—

they become depressed,

knowing they are slipping into

the swamp of spinsterhood.

Meanwhile, their male coun-

terparts are enjoying their

enviable positions as eligible

bachelors. Pursued by

women eager to marry out of

singlehood. these men
have got it made, right?

Wrong, says Jill Scheppler.

of the University of Florida,

who just completed a study

asking women and men,

married and single, how sat-

isfied they are with their

life-styles. She surveyed two

age groups—twenty-three

to twenty-seven and twenty-

eight to thirty-two.

"The older single men,
twenty-eight to thirty-two,

constituted the most dissatis-

fied group I looked at,"

reveals Scheppler. "They

don't want to stay single. By
contrast, single women of the

same age were among the

happiest with their life-styles.

They had attained what

they valued in life—career,

friendships, freedom, privacy,

and personal growth,"

Speculating on the

chances of these reluctant

bachelors to attain their

desired goal of marriage,

Scheppler cites two disad-

vantages. First, these single

men also reported that they

don't much value close

friendships. And as Schep-
pler points out: "From where
I'm sitting, it looks like it's

going to be tough to find

wives if they don't value

friendships." Then, too, their

romantic counterparts,

single women of the same
age group, "are happy; so the

pool of available candidates

for marriage may be even
smaller than they think."

The happiest group in

Scheppler's survey were

married men, age twenty-

eight to thirty-two. Ironically,

wives of the same age group

reported being quite un-

happy, the frequency of that

group's dissatisfaction sec-

ond only to single men of

the same age.

Even so, all respondents

reflected the opinion that

married people are more sat-

isfied than singles, Even
happy singles guessed that

other singles were dissatis-

fied, and miserable marrieds

said that married people

are probably happier than

singles.—Roopa Morosani



DINOSAUR the slate of New Jersey and landed

the trunk of a tree. Unfortunately for the flies, the bark

was patterned with sappy rivufets, riv

for any in

Gradually, sap flowed over the flies, seating them in

a translucent coffin that eventually dried. Although

the tree grew old, crumbled, and decayed, the hardened

sap survived the transformations of time and aged
into the precious gemstone
as they had Hi



677ie amberized insect

may be a means of bringing back dinosaurs and
studying them face to face^

the hands of paleontologists digging for

specimens of amber in New Jersey. And
with them emerged the potential (o liter-

ally re-create the past. Amazing as it

sounds, ancient bacteria on and in the

flies may still be capable of reproducing

themselves; and in the flies' stomachs
may be some undigested bits of their last

meals, meals that came from animals, in-

cluding dinosaurs, that roamed the earth

millions of years ago. It begins to look as

if we are on the verge of redefining the

word extinct.

Although amber jewelry has been
found in the ruins of Pompeii and in Stone

Age graves, it has been only during the

last five years that a small group of sci-

entists, including myself, have realized the

biological importance of the gems' con-

tents. When a bone or log fossilizes, the

organic molecules are essentially eaten,

then replaced by silica, calcium, or other

minerals. But amber is different. It con-

sists of the original sap transformed by

polymerization reactions in which smaller

organic molecules are snapped together

piece by piece to form larger ones. Water.

oils, and other volatile substances can

pass easily through the resin polymer. But

minerals cannot. For instance, if water

laced with calcium were to percolate

down through layers of sediment and en-

counter a piece of amber, the water might

pass through the resin, but none of the

Insect-bearing amber is. scarce. A moth fly

(top) and an ant (bottom), both 40 million

years old, were found in northern Germany.
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calcium could enter with it. Because of

this, plants, animals, and bacteria en-

cased in amber cannot dissolve into their

surroundings and be replaced by min-

erals. When we view an insect in amber,

we are not viewing a mineralized cast of

an ancient animal but the animal itself.

Granted, the internal organs, cells, and

chemical machinery that propelled them
have often oxidized and deteriorated in

spite of their amber casing. What sur-

vives in these cases is a mummy of the

original insect: a tarlike, carbonized body
held together by the surrounding resin,

Nonetheless, it Is the original insect, a

marvel of natural preservation found no-

where else except in ice.

My own involvement with amber be-

gan in 1977, when paleontologist Gerard

R. Case brought me to Sayreville, New
Jersey. There he had discovered the ruins

of a 95-mi I
lion-year-old lake and forest, a

whole world that rested unnoticed within

the earth. While picking through its re-

mains, he uncovered an amber nugget

that might qualify as one of nature's odd-

est and most valuable treasures. The
amber contains a fly belonging to the

family Ceratopogonidae, whose mem-
bers include the punkies, or biting gnats.

On another dig in 1978 we found a sec-

ond fly, this one belonging to a still un-

identified family that appears to have fed

upon animal flesh.

Two years after my first visit to Case's

dig, while slicing open younger, more ex-

pendable pieces of amber from the Do-

minican Republic, I began to encounter

mummified insects whose muscles and
internal organs appeared to be pre-

served in microscopic detail. It was as if

they had been alive the day before.

Some months later, Berkeley insect

pathologists George O. Poinar, Jr., and
Roberta Hess began examining amber-

ized insect tissue under an electron mi-

croscope. And in the March 5, 1982, is-

sue of Science, they reported one of the

most exciting amber discoveries to date.

They found preserved cell elements, in-

cluding nuclei, ribosomes, and chromo-

somes. They believed that the insect's

DNA might still be capable of reproduc-

ing itself or at least of being "read." After

all, since any single cell contains the ge-

netic blueprints for every other cell, one
intact cell carries all the information

needed to build the entire animal. Poinar

and Hess's attempt to chemically extract

and translate the genetic code failed, re-

sulting in the disintegration of the genes.

The proper tools for successful extrac-

tion and preservation of ancient DNA do
not yet exist. At this time, we can "print

out" DNA at the tedious rate of one nu-

cleotide (a section of DNA molecule) per

hour. But the process is far too slow to

permit the printing out of whole animals.

You'd have to print millions of nucleotide

sequences just to make a mosquito or

other small insect.

Three more decades of technological

advance and we may be able to extract

and read DNA from the flies' stomachs,

where, if we are lucky, we will find the

blood and skin of dinosaurs. Since both

flies flew among, and occasionally drew

their nourishment from, dinosaurs, it's

possible that we may one day publish the

genetic codes of creatures known only

from bones and footprints. If portions of

the code are missing, we might conceiv-

ably figure out what belongs in the gaps

CONTINUED ON PAGE 114
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A wordless stranger shatters an exile's solitude

BY HARLAN ELLISON

WITH VIRGILODDUM
AT THE

EAST POLE
PAINTING BY TIM WHITE



The day he crawled out of the dead cold

Icelands, the glaciers creeping down the

great clitf were sea-green: endless rivers of

tinted, faceted emeralds lit from within.

Memories of crippled chances shone in Ihe

ice. That was a day, and I remember this

clearly, during which the purple sky of the

Hotlands was filled with the downdrifting

balloon spores that had died rushing through

the beams of the UV. lamps in the peanut

fields of the silver crescent. That was a day-
remembering clearly—with Argo squatting

on the horizon of the Hotlands, an enormous
inverted tureen of ruby glass.

He crawled toward me and the ancient

fux I called Amos the Wise; crawled, literally

crawled, up the land bridge ot Westspit onto

Meditation Island. Through the slush and
sludge and amber mud of the Terminator's

largos! island.

His heat-envelope was filthy and already

cracking, and he tore open the velcro

mouthflap without regard for saving the gar-

ment as he crawled toward a rotting clump
of spillweed.

When I realized that he intended to eaf the

plant, I moved to him quickly and crouched

in front of him so he couldn't get to it.

"I wouldn't put that in your mouth," I said.

"It'll kill you."

He didn't say anything, but he looked up

at me from down there on his hands and
knees with an expression that said it all. He
was starving, and if I didn't come up with

some immediate alternative to the spill-

weed, he was going to eat it anyhow, even

if it killed him.

This was only one hundred and nineteen

years after we had brought the wonders of

thehuman race to Medea, and though I was
serving a term of penitence on Meditation

Island, I wasn't so sure I wanted to make
friends with another human being.. I was
having a hard enough time just communi-
cating with fuxes I certainly didn't want to

take charge ot his life . . . even in as small a

way as being responsible for saving it.

Funny the things that flash through your

mind. I remember at that moment, with him

looking at me so desperately, recalling a

cartoon I'd once seen: It was one of those

standard thirsty-man-crawling-out-of-the-

desert cartoons, with a long line of crawl-

marks stretching to the horizon behind an

emaciated bearded wanderer. And in the

foreground is a man on a horse, looking down
at this poor dying devil with one clawed hand

lifted in a begging gesture, and the guy oh
the horse is smiling and saying to the thirsty

man, "Peanut butter sandwich?"

I didn't think he'd find it too funny.

So I pulled up the spillweed, so he wouldn't

go for it before I got back, and I trotted over

to my wickyup and got him a ball of peanut

cheese and a nip-off bulb of water, and came
back and helped him sit up to eat.

It took him a while, and of course we were

covered with pink and white .spores by the

time he finished. The smell was awful.

I helped him to his feel. Pretty unsteady.
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And he leaned on me walking back to the

wickyup. I laid- him down on my air mattress:

he closed his eyes and fell asleep immedi-

ately. Maybe he fainted, I don't know.

His name was. Virgil Oddum; but I didn't

know that, either, at the time.

I didn't ever know much about him. Not

then, not later, not even now. It's funny how
everybody knows what he did, but not why
he did it, or even who he was; and until re-

cently, not so much as his name, nothing.

In a way, I really resent it. The only reason

anybody knows me is because I knew him,

Virgil Oddum. But they don't care about me
or what I was going through, just him, be-

cause of what he did. My name is Pogue.

William Ronald Pogue, like rogue; and I'm

important, too. You should know names.

Jason was chasing Theseus through the

twilight sky directly over Ihe Terminator when
he woke up. The clouds of dead balloon

spores had passed over and the sky was
amber again, with bands of color washing

^Amos the Wise

let me know that this was
a very holy

.creature, this thing that

had crawled out

of the Icelands, and I'd

better treat

him pretty fine, or e/se.9

across the bulk of Argo. i was trying to talk

with Amos the Wise. I was always trying to

talk with Amos the Wise.

The xenoanthropologists at the main sta-

tion at Perdue Farm in the silver crescent call

communication with the luxes ete£as/s—lit-

erally, "to stand outside oneself." A kind of

enriched empathy that conveys concepts

and emotional sets, but nothing like words
or pictures. I would sit and stare at one of

the fuxes, and he would crouch there on his

hindquarters and stare back at me; and we'd

both fill up with what the other was thinking.

Sort of. More or less overcome with vague
feelings, general tones of emotion . . . mem-
ories of when the fux had been a hunter;

when he had had the extra hindquarters he'd

dropped when he was female; the vision of

a kilometer-high tidal wave once seen near

the Seven Pillars on the Ring; chasing fe-

males and erdlessly mating it was all there,

every moment of what was a long life for a

fux: fifteen Medean years.

But it was all flat. Like a drama done with

enormous expertise and no soul. The ar-

rangement of thoughts was random, without

continuity,- withoutflow. There was no color,

no interpretation, no sense of what it all meant

tor the dromids. It was artless and grace-

less: it was merely data.

And so trying to "talk" to Amos was like

trying to get a computer to create original,

deeply meaningful poetry. Sometimes I had
the feeling he had been "assigned" to me,

to humor me, to keep me busy.

At the moment the man came out of my
wickyup, I was trying to get Amos to codify

the visual nature of the fuxes' religious rela-

tionship to Castor C, the binary star that Amos
and his race thought of as Maternal Grand-

father and Paternal Grandfather. For the hu-

man colony they were Phrixus and Helle.

1 was trying to get Amos to understand

flow and the emotional load in changing

colors when the double shadow fell be-

tween us and 1 looked up to see the man
standing behind me. At the same momenf I

felt a lessening of the ekstasis between the

fux and me. As though some other receiving

station were leaching off power.

The man stood there, unsteadily, weaving

and trying to keep his balance, staring at

Amos. The fux was staring back. They were

communicating, but what was passing be-

tween them I didn't know. Then Amos got up

and walked away, with that liquid rolling gait

old male fuxes affect after they've dropped
their hindquarters.

I got up with some diffi-

culty: Since coming to Medea I'd. developed

mild arthrilis in my knees, and sitting cross-

legged stiffened me.
As I stood up, he started to fall over, still

too weak from crawling out of the Icelands.

He fell into my arms, and I confess my first

thought was annoyance because now I knew
he'd be another thing I'd have to worry about.

"Hey, hey," I
said, "take it easy."

I helped him to the wickyup, and put him

back on the air mattress. "Listen, fellah,"
I

said, "I don't want to be cold about this, but

I'm out here all alone, paying my time. I don't

get another shipment of rations for about four

months and I can't keep you here."

He didn't say anything. Just stared at me.

"Who the hell are you? Where'd you come
from?"

Watching me. I used to be able to read

expression very accurately. Watching me,

with hatred. I didn't even know him. He didn't

have any idea what was what, why I was out

there on Meditation Island; there wasn't any

reason he should hate me.

"How'd you get here?"

Watching. Not a word out ol him.

"Listen, mister: Here's the long and short

of it. There isn't any way I can get in touch

with anybody to come and get you. And I

can't keep you here because there just isn't

enough ration. And I'm not going to let you

stay here and starve in front of me, because
after a while you're sure as hell going to go

for my food and I'm going to fight you for it,

and one of us is going to gei killed. And I am
not. about to have that kind of situation, un-

derstand? Now I know this is chill, but you've

got to go. Take a few days, get some strength.

If you hike straight across Eastspit and keep

going through the Hotlands, you might get

spotted by someone out spraying the fields.

I doubt it, but maybe."
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Evolution began with the

simplest organisms,

says Lynn Margulis: Even

our brains had their

beginnings in primal slime

BY RICHARD WOLKOMIR

S

tourists. Only a practiced eye could see

beauty in bacteria. Dorion Sagan. Mar-

gulis's eldes! son by her former husband

Carl Sagan. once watched his mother

gazing at the lagoon's muck and dubbed
her the Wizard of Ooze.

In a way. she is a wizard. Her theories

of evolution imply a certain alchemy. She

THE
WIZARD OF

OOZE
PHOTOGRAPH BY
DAN McCOY



•At Laguna Figueroa, layers

upon layers of

bacteria Ingest, respire,

and wriggle in

primordial jole de vivre.^

contends that bacteria cells evolved into

more complex cells through the process of

symbiosis— living together to their
1

mutual

benefit. These cells compose animal, and ol

course human, life.

Margulis believes, for instance, that the

bacteria called spirochetes are the ances-

tors of sperm tails. Sperm tails are made of

microtubules, thin structures also found in

our brain cells. Thus, even our brain cells are

ol bacterial origin, she argues.

"Basically," she says, "we're made of bac-

teria and are containers for bacteria."

Margulis enjoys making such sweeping
remarks. Her colleagues acknowledge lhat

she has a flair for being outrageous. "Shes
one of Ihe most oulspokcn people m biol-

ogy." says John Stolz. a biologist who has

worked with Margulis for six years

Betsy Dyer, a longtime associate, agrees.

"She's out in Ihe forefront, and there aren'l

many people brave enough for thai, you for-

feit a lot of support."

Even Marguns acknowledges that her

ideas have met with a fair share of opposi-

tion, "People resist them because if these

ideas were accepled, whole fields, whole

academic dopai tments n uriyo'stes woUc
disappear," she explains, Her green eyes

glint with delight at the prospect.

Part of the criticism springs from Margu-

hs's penchant for integrating different areas

of science. Sh t; p-ders \u rJun' ty 'icrsolt ^
a "microbial evolutionist, which is a field that

doesn't exist—there are no buildings for it."

She zigzags from discipline to discipline,

weaving data and ideas from all sorts ol

fields.. For example, she helped reline a new
c ass:

:

ca:ior system deve oped by the late

prolesso'" R H Whittaker, of Cornell I: ex-

pands the two traaitonal kingdoms of plants

and animals into five categories: Monera

(bacteria): Protoclisia (algae, slime molds,

waler molds, ciliates, and so on]: Fungi: An-

imalia; and Plantae.

In a slightly different vein, she has be-

come a spokesperson for the Gaia hypoth-

esis, which was formulated by British chem-
ist and inventor James Lovelock (and named
by novelist William Golding, an acquaint-

ance ot Lovelock's). In Greek mythology,

Gaia was' Earth, nurturing mother Of alt

physical substance Tne hypothesis named
in her honor^holds thai the planet's many life

forms contribute to and regulate the chemi-

cal composition ot the soil, water, and at-

mosphere lo continue their own existence.

"Totally independently [from Lovelock], I
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was constructing iamily trees for microor-

ganisms. II was obvious that oxygen is a

major gaseous product emiiled by all or-

ganisms on one branch, cyanobacteria.

once called blue-green algae," Margulis

says. "But many other kinds of organisms

produce other atmospheric gases. I asked

my colleagues in geology and planetary

work, 'You agree that oxygen has a biologi-

cal origin, so why don't you believe that other

components of the atmosphere do, too?'

"They all said, 'Get in touch with Lovelock;

he agrees with you,' I wrote to him, and he

was delighted because I could give him Ihe

details he needed on gas production by mi-

crobes," she says, adding, "Lovelock's a

marvelous combination of very precise and
very imaginative—a marvelous way to be a

scientist. " Since their initial meeting, the two

have become (rends, as well as colleagues.

Margulis gives a homely example that

suDOortr. the Gaia hypothesis. "In Minne
pie have measured the tempera

,
' ,. ,;] ves when it's minim lwen:\

rees Fahrenheit and thirty percen

humidity outside, and found lhal inside Ih

hive, it's seventy degrees and ninety per

cent hurr idity. Nobody claims the air in th

hiveisa je, but nobody in his right mind ca
dory lha biota in the hive are alfecting th

atmosphere inside."

What happens in the beehive may also

happen in ihe lower axnosphero. La/ re "he

pasi 4 billion years, the sun's luminosity has

increased appreciably, yet the earth's- mean
temperature has not risen correspondingly.

Why? Because the growth ot different or-

ganisms leads '.o charges m gas concen-

tration, cloud cover, and surface proper-

ties— all of which interact to keep trie

temperatures relatively stable, Margulis says.

Lovelock has shown ihe concept's feasi-

bility by inventing a mathematical model
called a Daisy World, populated solely by

daisies, one group dark, the other light. In

this simple system, when the planet's tem-

perature is low,, dark daisies proliferate. (In

their local environment, they absorb more
solar radiation.) And as ihe dark daisies pro-

liferate, the planet as a whole darkens, ab-

sorbing more solar heat and warming up. If

Ihe sun heats up, however, light daisies,

which, reflect more solar radiation, begin to

predominate, If the resulting temperature is

Above, a piece ol Margulis's microcosm: fila-

ments ol frtishv.'Miti/ .-i.v.'ye owiuwng; at right,

spirogyra. green aigae iv/f/i ::n:omphyll bands.



calculated, a world with daisies has a stable

temperature over a greal range of solar lu-

minosities, whereas a world lacking daisies

heats right up as the sun heats up.

So according to the Gaia hypothesis, life

modulates the unstable composition of our

atmosphere. On Mars and Venus, "dead

worlds.," the air is a chemically stable mix-

ture consisting chiefly of carbon dioxide. Be-

fore life began, the earth's atmosphere also

had much carbon dioxide. Now it is a mix-

ture rich in oxygen and trace gases—such
as hydrogen and methane—with which ox-

ygen reacts readily.

"If not for life, carbon dioxide would be a

major gas in our planets atmosphere even

now." Margulis says. She adds that if atmos-

pheric oxygen were to decrease by more

than half, most animals and plants—hu-

mans among them—would vanish.

After having helped Lovelock for ten years

with the Gaia hypothesis, Margulis recently

realized that it dovetails with her own evolu-

tionary theory.

"Ultimately, there's a t'e between Gaia and

symbiosis. Cells or organisms, each behav-

ing in ways to optimize their own chances

for survival, give r.ise lo complex regulated

systems." she says. 'Animals are covered

with gas-exchanging microbes. Maybe they

are convenient ways to distribute microbes

more evenly across the earth,"

According to the traditional view of evo-

lution, one life form evolves into another by

gene mutation. New and beneficial traits are

determined by genes that give organisms

an edge—perhaps sharper teeth or resist-

ance to a certain virus. Bacteria. originally

incapable of photosynthesis evolved into

photosynthetic bacteria. These in turn

evolved into blue-green algae, cyanobac-

teria. These blue-greens evolved gradually

into green algae, with cells containing nu-

clei. Green algae then evolved into plants.

The traditional view, which is still propa-

gated in some texts, also holds that other

algae, through loss ot their photosynthetic

abilities, evolved ir.o "ungi and animals.

Margulis has a different view. When she

sketches it she becomes so intense, talking

about what interests her most, that she ends

her sentences in a whisper.

"Yes, green algae are the ancestors to

plants, and blue Q'eens evo :vcd from other

photosynthetic bacteria. But I violently dis-

agree that cyanobacteria evolved into green

algae and that fungi and animals arose

through algae losing the ability to.photosyn-

thesize. If you zero in on those ideas, there's

little except 'the botanical myth'—common
wisdom—to support them."

Margulis stresses ".he significance of cy-

anobacteria as the first large-scale photo-

synthesizers. Powered by sunlight, they used

chlorophyll to combine water and carbon

dioxide. This produced carbohydrates, wilh

oxygen as a by-product.

"Oxygen caused a crisis in evolution," she

contends. As cyanobacleria spread rapidly'

throughout the world, churning out p'hoto-

synthate—foods for others— in a kind of

Precambrian agricultural revolution, oxygen
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levels climbed. Then the problems began.

'All organisms on the face of the earth were

threatehed by this gaseous oxygen. It kills

cells not prepared to handle it," Margulis

says. "Some bacteria simply crawled into the

muds, but others evolved mechanisms for

dealing with oxygen."

Here's where symbiosis came into .play.

Cells with nuclei began, she theorizes, when

a small oxygen-metabolizing bacterium

penetrated a larger nonoxygen-breathing

host bacterium. Because the nonoxygen-

breathing bacterium now harbored the ox-

ygen metabolizer, it could survive in an ox-

ygen atmosphere. .Eventually, the internal

bacterium evolved to become mitochon-

dria, the cell's power sources that react wilh

oxygen to break down carbon into carbon

dioxide and water. A new sorl of chimeric

cell, one with a nucleus, evolved from this

bacterial association.

Margulis goes one step further. She be-

lieves that another kind of bacteria, called

spirochetes, evolved into the hairlike parts

'•Growing up at the

edge of Chicago's South Side

siums, where

schooigirls hid razor biades

in their garters,

may have predisposed Marguiis

toward the theory

ofevoiution by cooperation.^

that allow sperm and many olher nucleated

cells lo move. The challenge is in finding evi-

dence to support this belief.

In Margulis's laboratory, which is littered

with flasks ol nas'.y- looking yellow fluids and

jars of Ragu Italian cooking sauce brimming

with green slime, one of her jeans-and -T-shirt-

clad graduate students slips a slide of live

spirochetes under a rnctoscope. On a gray

field, 1,000 bits of brilliant gold string writhe

and twist, each a living spirochete bacter-

ium. Ancestors?

As they perform this intricate dance, the

laboratory fills wilh the members of Margu-

lis's research team— all young and intense.

She runs a hand through her short, brown

hair, increasing its disarray, as an assistanl

starts the. meeting with a housekeeping

complaint. "Right now," he says, "it requires

knowing where- certain containers of chem-

icals were last misplaced to know where to

find them."

Margulis responds enthusiastically: "We
have to have a big cleanup!" She suggests

that extra chemicals be stored in an empty

cabinet. "Do you agree? Does that seem
logical to you?"

She changes the subject abruptly. "This

is very relevant," she says, which is a favor-

ite expression of hers. She launches into a

description of a bacterial community grow-

ing in the basement. "We're going to feed it

sulfide, and we're growing a diatom mat [a

flat mat of algae] you wouldn't believe. It's

beautiful, all that brownish stuff."

But then bearded bocnemisi Robert Obar

rises to report, and Margulis becomes as

still as a heron balefully eyeing a chub she

fears will dart away. She has encouraged

her associates to find indications that spiro-

chete bacteria evolved into sperm tails. The

tails contain a protein called tubulin. Isolat-

ing' tubulin in spirochetes would help sub-

stantiate her theory.

Obar has been purifying spirochete pro-

teins, exploiting their different electrical

charges in order to separate them for anal-

ysis. Based on preliminary studies with in-

tact spirochetes, Obar has produced the first

clean biochemical data showing that a pro-

tein found in spirochetes is similar to tubulin.

"Thank goodness!" Margulis says. "If after

two years' work, Obar's purified protein

weren't the H.ibi.-inlike one. I wouc nave

been a disaster."

On the wall, a poster of Carl Sagan, which

Margulis found in a Barcelona publisher's

office and. brought back to the United States

for their children, beams down on this good

news from the microcosmos. It pictures' a

smiling Sagan against a backdrop of stars,

with an inscription thai reads vida inteli-

GENTE EN EL UNIVERSOI

Lynn Alexander was born in 1938, one of

four daughters of a lawyer and a "glamorous

housewife." Growing up at the edge of Chi-

cago's South Side slums, where schoolgirls

hid razor blades in their garters, may have

predisposed Margulis toward the theory of

evolution by cooperation.

But her enthusiasm for science began with

a sophomore genetics course at the Univer-

sity of Chicago, which she entered on a spe-

cial scholarship at the age of fourteen. Ini-

tially, she says, her chief aim was to meet

interesting men. At age sixteen, she began

dating Carl Sagan.

The couple married shortly after she

graduated from college, and they moved to

Madison, Wisconsin, where Sagan had a

fellowship at the Yerkes Observatory. Mar-

gulis "worked on her master's in zoology and

genetics. In 1959 she gave birth to Dorion,

the first of their two sons.

"One day
I
was pipetting a solution of

amoebas, and all ol a sudden I was lying on

the lab floor with the p'pette stil in my mouth,"

shesays; "I knew I must' be pregnant."

The Sagans' Yerkes days left Margulis a

lifelong enthusiast of the then-new field of

planetary science. Today NASA funds her

research. Undemanding Mars and Venus in

comparison with Earth sheds light on Gaia,

that is, on the way life has modified the earth

throughout the history of our planet.

"Lynn has been working very hard to get

NASA to use its high-tech gear to look at

Earth as if it were a new world to be ex-

plored," says Betsy Dyer, of Boston Univer^

sity. Margulis also serves on a variety of



fiHH rtWjyfMfrffi

is mBmSBBBBSBE as

1«B»

3 the deficit as an argument against federal fund

i." the congi

,:,,. ..,-. ,..,,,„, ...a taxes to pav it off."

ided that the American birthrate

' ofdisapiH^BHS



ill ^^^[[WMm

Wmtam

i-:-' ;'Ut-"..

A SPLICE OF LIFE The experiment involved sa»
aftr ajiiuesaBj



HHP mmn
LAUEEL5 (AfUD HAEDM5)

I BOUGH The
iced by Kui

:
;

SSH

fifty-loot tides there, you know."

ARMS AND HAMMER

charge the military their "L ..

""-
3 charqei

who fought the

icsal hammer and tongs. The change,

1 Brooks, "threatens te disrupt
""" '

qitimate proc

TOiSlitf'giill
the patient:" Pass the $200 aspir

lericans spend millions'of dollars on a
ar, even the top dogs at Carnation keep an

„ . the cat slats Sometimes management nibbles

on these vittles, too. Says one official, "I like it."



THE EAGLE HAS NOT LANDED At the f

Los Anqeles Olympic Orqanizinq

over Memorial Stadium for the opening ceremonies of the 1984 games. The
Wildlife Service gave the Olympic committee a lot of flak, claiming

at best unpredictable and might disrupt the ceremonies. One of-

used their pull in Washington to have the Fish and Wildlife Service's

reversed, arguing that Bomber's caricature, "Sam, the Olympic Eagle," was the

official mascot of the summer games. Bomber was shipped to Los Angeles
from his nest at the federal wildlife laboratory, in Patuxent, Maryland. Bomber

" ' "e cross-country trek, but sadly, he never got to go for the gold. One
ut 5,000 bald eagles left in the continental United Stales, Bomber

in his cage two weeks before the Olympics opened, after performing a
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. if His name is Hubot the Rob(

sted retail price: $3,500. Then again,

y, made of beige plastic, and gets his ir

—-u ndy likes Hut" "

'

; who confronted Hubot at a recent electronics show will be reluctant to invite SP^1 '

.„ir next bash. When they asked Hubot for the correct time and temperature,
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COCK-A-DOODLE NEWS Given the rich selection.

j ring 1984, and the Patent Office could attest

the legitimacy of these gadgets. Should we sing the
!— of Gidon Liberboim's tennis-ball belt (for holding

'" ""
lis-stiffening device,

. '

sen for his nonlethal cockfighting system, which puts sen-

sors on the spurs of the fighting birds. The sensors signal

The birds barely get their I



numu-oHr ir i urot iwu i lew sfjeuies appeared on the planet.

One, spotted at the GOP convention in Dallas, was a 12-foot-

talt elephant, made entirely of disc

It was the unforgettable creation of registered Republican Oscar
Pumpin, of Bethpage, New York. The second was first sighted

in Spain, at the Barced
"

to zoos in the United

burgers, french f
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i reported $10,000 per appearance.
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CHINA'S PSYCHIC
SAVANTS

Is an ancient form

of energy providing China's children with the

miracle of second sight?

BY MARCELLO TRUZZI

l_leven-year-old Tang Yu and
his friend Chen Xiaoming were on their way home from school

in the remote mountain village of Dazhu County when they be-

gan to wrestle. Tang brushed against Chen's coat pocket, the

story goes, and had the sudden vision of two Chinese symbols.
He described the vivid symbols to Chen, who pulled a package
of Flying Wild Goose cigarettes from his pocket. The label on

the side of the package, the boys reported, consisted of the

two symbols Tang Yu had "seen."

Tang Yu was reluctant to share his discovery with Tang Kern-

ing, his fifty-year-old peasant father. He knew his claim would
sound like a lie. Instead, he began to play guessing games with

the villagers. He asked them to write random characters on

pieces of paper, crumple the paper into balls, and let him hold

each ball in turn next to his ear. Tang then guessed the mes-
sage within; his guesses, it was said, always proved right. Word
of the boy spread beyond his small town to all of the Sichuan
province in central China.

Soon the region's science commission and its bureau of ed-

ucation and culture had asked to examine Tang, and research-

ers there confirmed his ability to identity words and colors on

small wads of paper held to his ear. News reporters and awe-
struck officials of the Sichuan Provincial Party Committee quickly

backed those results, and on March 11, 1979, this remarkable

tale was published in the Sichuan Daily. Thus began what to-

day is viewed—by both those in China and the West—as either

a major breakthrough in parapsychology or a remarkable out-

break of fraud and pathological science.

Indeed , over the subsequent few months, as news of Tang's

abilities spread throughout the People's Republic, more than

ten other psychic children were supposedly discovered in Bei-
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jing, Anhui, Hubei, and other parts of China.

Boasting a skill that Chinese researchers had
by now named extraordinary functions of the

human body, these children claimed to do
far more than read with their ears. They could,

they said, decipher hidden messages with

their fingers, palms, scalps, abdomens, feet,

armpits, and buttocks. One nine-year-old girl

even claimed she could read messages by
touching the crumpled paper with the end
of her pigtail.

Reports began coming in about children

with powers of telepathy, clairvoyance. X-ray

vision, and psychokinesis. The typical child

was between the ages of nine and fourteen,

but a few were as young as four or as old as

twenty-five; and it was estimated by Feng
Hua, a traditional Chinese physician, that

there were about 2,000 such gifted children

within the Chinese population of 1 billion.

By early 1980 these remarkable children

had made their way to the pages of China's

prestigious Nature Journal. And that Febru-

ary the surge of interest prompted Nature

Journal to sponsors huge conference—the

First Science Symposium on the Extraordi-

nary Function of the Human Body—for par-

ticipants from more lhan 20 colleges and
medical schools. The proceedings were
filmed by the Shanghai Science and Edu-

cation Studio, and the film, called Do You
Believe It?, was shown over national televi-

sion to millions of Chinese.

As publicity mounted, interest spread be-

yond the mainland lo Hong Kong, Japan,

and Taiwan. And it didn't take long for the

news to pique the interest of parapsycholo-

gists throughout the West. Because West-

ern researchers are less inclined to associ-

ate such abilities with the body, though, Ihey

relabeled the supposed phenomenon ex-

ceptional human functions (EHF).

I first learned of EHF from a Los Angeles
Times article. Chinese scientists were "baf-

fled by studies of children who can 'see' ob-

jecls hidden in boxes", read Chinese char-

acters tucked under their armpits, and
identify colors without using their eyes." As
a sociologist of science at Eastern Michigan
University and director of the independent
Center for Scientific Anomalies Research, I

was anxious !o investigate further. Through
my center's many informants, I was able to

obtain a steady stream of .Chinese articles

translated by the American government. This

documentation, often terribly vague in its

detail and .usually opaquely translated by

computers, demonstrated that Chinese sci-

entists were serious about something that

seemed quite preposterous.

Before beginning an active investigation

of my own,
I
decided to try to glean a bit of

understanding from the past. Paranormal in-

cidents, I soon learned, were a significant

part of China's mythology. In one ancient

parable, for instance, a mystic named Kang
Gang-Zi was reputed to have seen and
heard without using his eyes or ears. In an-

other legend, two mediums were called upon
to identify the grave of a princess; they are

said to have given an accurate, clairvoyant

description of her burial garment before the
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coiii" wai; unearthed and opened.
These ancient myths, derived from the first

lew centuries of the millennium, have set the

tone for Chinese folklore and beliefs ever

since. But despite this rich tradition, the

Marxist takeover in 1949 put a clamp on be-

lief' in the supernatural. China's official crit-

ics, in fact, denounced parapsychology as

superstitious and mystical nonsense, label-

ing it "religion without the cross." Th'ey even
accused the United States and the Soviet

Union of vigorously promoting psychic phe-
nomena to distract their citizens from the

world's true crises.

A softer line didn't emerge until early 1980,

around the time of the Nature Journal con-

ference. In a story on "sorcery, witchcraft,

and fortune-telling," The Beijing Review
conceded lhat "so long as these activities

do not alfect Ihe political and productive ac-

tivities of the collective, the government will

not prevent them by administrative means."
In other words, according to astute China
watcher Martin Ebon, Ihe government was

<mA group from

the Beijing Teacher Training

Institute announced
that its young charges could

cause an

operating radio transmitter to

disappear from one

room and show up in another,^

admitting that perhaps some of the phe-
nomena could be "scientifically observed,

traced, controlled, recorded, manipulated,

or provoked." Chinese scientists would be
allowed to prove what was superstition and
what was not.

Given the go-ahead, a number of Chinese
scientists leapt to action; Researchers Chen

.

Shouliang and He Muyan, of Beijing Univer-

sity, studied two sisters—Wang Qiang, thir-

teen, and Wang Bin, eleven. In a series of

eight tests, the girls placed paper with Chi-

nese symbols under their armpits; in 109

subsequent tests, the messages were sealed

in special envelopes. According to scien-

tists testing the girls, the subjects scored
correctly about 85 percent of the time—and
they did not cheat.

In another experiment, conducted by Xu
Xinfang and his group at Anhui Normal Uni-

versity, a boy and a girl said to have EHF
reportedly guessed not only hidden mes-
sages but also Ihe color of the pencil used
to write each message. The scientists said

the children scored correctly 91 percent of

the time, but the subjects could not identity

their targets in total darkness.

These experiments and a slew of others

were considered wildly successful in China.

The result, in May 1981
,
was the Second Sci-

ence Symposium on the Extraordinary
Function of the Human Body. According to

reports arriving at my Michigan office, that

conference was spectacular. A special

physics research team Irom the High En-

ergy Institute announced that children with

EHF could expose film in lightproof con-

tainers. When engaged in such activity,

moreover, the children seemed to emit light

quanta and electrical waves lhat could be
picked up with special biodetectors. A group

from Ihe Beijing Teacher Training Institute

announced that their young charges could

cause an operating radio transmitter to dis-

appear from one room and show up in an-

other. Yet another group claimed that a
twelve-year-old girl could use psychokine-

sis to move the hands of a watch.

The stories seemed to go on forever. But

the most remarkable news to come from lhat

meeting was the deep involvement of Qian

Xue Sen, known in China as the Father of the

Missile. Before returning to China in 1955,

Qian had been the Goddard Professor of Jet

Propulsion at Caltech and the director of the

rocket section of the U.S. National Defense

Scientific Board. Thanks to Qian, by 1980

China had successfully launched 12 satel-

lites and fired an intercontinental ballistic

missile 10,000 kilometers. His work, in fact,

would soon make China the third nation to

send men into space.

Qian, however, had recently become a
passionate leader in the field of EHF And to

enthralled scientists, his support made a

tremendous difference. "Every day we have

new discoveries, "he told his followers. "This

reminds us of the atmosphere when Ein-

stein's theories of relativity and quantum
mechanics were introduced onto the stage

of modern science."

Invoking the name of Einstein was oddly
appropriate, for those in China likened Qian's

influence to Einstein's influence in backing

the atom bomb during World War II. The
great space-scientis't-turned-EHF-enthusi-

ast, in fact, had reportedly secured the pri-

vate support of Prime Minister Zhao Ziyang

and the public approval of the renowned
Chairman Hu Yao Bang.

The reports, coming mostly from Defense
Department translations and the journal Psi

Research, seemed to get more incredible

by the day. So early in 1981, I was thrilled to

get a call from my friend Stanley Krippner,

dean of the graduate school at the Saybrook
Institute, in San Francisco.

Krippner, best known for his work on te-

lepathy during dreams, is one of the most
respected—and skeptical—parapsycholo-

gists in the United States. His trips to the

Soviet bloc have produced a fount of infor-

mation on psychic research there; so it was
no wonder that in light of recent reports, he

was planning a trip to China.

As it turned out, Krippner had planned his

two-week tour with the help of an efferves-

cent Chinese woman named Shuyin L. Mar,

of Ihe Savant Association, in Arlington, Vir-

ginia. Mar was firmly convinced that EHF was
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legitimate. Her connections would enable

Krippner's group io meet wiih China's most

committed EHF researchers and their treas-

ured child savants

Krippner told me Ihal he had already in-

vited physicist Harold Puthoft, of SRI Inter-

national; physicians J. Tashof Bernton and
Kenneth Zirinsky; Los Angeles psychologi

Thelma Moss; some graduate students irom

Saybrook; and others. But he was still in need
of someone like me, ah utter skeptic trained

as a magician—a professional who knew just

how sleight ol hand could be used to simu-

late ESR I accepted his invitation gratefully,

delighted by the chance to get a firsthand

look at China's newest craze.

We left that October, arriving in Beijing on

the eighteenth. The thing that struck me most
was the looseness of things. The airport was
nearly empty, practically a mausoleum. And
our lodgings, named the Friendship Hotel in

honor of the once-great bond between China

and the Soviet Union, was a strange amal-

gam of the two cultures. It was a monstrous,

Soviet-like structure, something you might

find in the middle of Moscow, but with a Chi-

nese roof. The elaborate inner lobby had a

carpet patterned with little peace doves, and

the rooms had la-'ao mattresses atop mas-
sive Russian beds. In deference to the Chi-

nese, there was an impressive Oriental gar-

den out back.

It was in the conference room of the

Friendship that we had our first series of

meetings with the Chinese. The resident lu-

minaries, mostly from Beijing Medical Col-

lege, Beijing University, and the Chinese
Academy of Sciences, first explained the re-

lationship between EHF and qi (chee).

According to the researchers, qi is psychic

energy that runs through the body, just as

blood runs through the arteries and veins.

The pathways through which qi travels are

essentially points of high electrical conduc-
tivity; when the pathways are in repair and
the a;/ is flowing smoothly, an individual stays

healthy and strong. Acupuncture needles,

the scientists said, stimulate the main qi

channels. And a breathing exercise called

qigong (chee-gong) prevents the channels

from getting clo.gged.

As for EHF, why, children reading mes-
sages with their armpits are simply tapping

a little-explored tactile sense: They are

gleaning messages through the skin, which
is laced with channels and energized by the

power of qi.

I told the researchers that as far as I could

see, q) might not exist and qigong might be
nothing more than a Chinese version of

ordinary aerobics.

But the Chinese persisted.- People known
as qigong masters, I was told,.were capable

of extraordinary physical feats, including the

ability to emerge unscathed when struck on
the bare chest with a huge stone slab or the

blade of a sword. Moreover, I was told, out

of 3,100 chronically il patients practicing

qigong Irom three to five years, 25 percent-

recovered completely, 44 percent showed
marked improvement, and 22 percent
showed moderate improvement. One
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woman even claimed she had invented a

machine that produced the qi energy artifi-

cially; ehe had, she said, already used it to

cure her patients of cancer, paralysis, high

blood pressure, and heart disease.

After three days of such discussion, we
were allowed to meet the savants. The chil-

dren—four young girls—entered the hotel,

kicking off what seemed likea three-ring cir-

cus. Fifty researchers were milling around,

and.we were all so excited that we started

our tests right there in the lobby. First the

Chinese researchers gave the girls folded

pieces of paper marked with symbols. Then
they were given canisters that we had filled

and sealed in the United States. In both in-

stances, they were to guess the contents

within. But our experiments were foiled by

the chaos. Even Mar, our translator, seemed
to complicate the situation. She was so set

on seeing the girls succeed that it was hard

to trust what she did. And while we were
trying to impose tighter controls, she was
jabbering away in Chinese. For all we knew.

^Qigong masters,

I was told, were capable of

extraordinary

physical feats, including the

ability to emerge
unscathed when struck on the

chest with

the blade of a sword

3

she may have been revealing the answers.

When we finally did move into the confer-

ence room for a formal demonstration, it

hardly mattered. The children were so fidg-

ety and restless, they couldn't help but ma-
nipulate the wads of paper; any skilled con-

jurer would have been able to use that

technique to lake a peek.'

Despite the chance for cheating, though,

the girls didn't score a single hit. Finally,

Krippner stood a few yards away from them

and drew a big red star, perhaps the most
pervasive symbol in all of China. Then he
folded his paper, handed it over, and one
girl got the answer right.

Later on, I
took him asicc "Stan, why did

you do that?" I asked. "The girls probably

saw .your red pen. And it would have been
simple for them to trace the movement of

your hand-."

"Of course I realized the problems,"
Krippner said. "But the girls and our hosts

seemed so embarrassed. I was just trying

to end the session on a friendly note."

It was on that friendly note thai we left for

Xian, the Chinese city best known for the life-

size terra-cotta army now being unearthed

by archaeologists. But our destination was

not as grandiose. The first day there we found

ourselves in the meager three-room apart-

ment of three children said to possess EHF
They claimed they could psychically break

a match or needle sealed in a small con-

tainer. And of course they could intuit mes-
sages on crumpled paper through the

channels of their skin.

With 25 of us sitting in the small front room,

the mother conducted the test herself, using

a method that was amazingly crude. She
merely held up playing cards and asked the

children to identify them. Now, any cheating

child could have scored hit after hit, but to

my surprise, these children got every an-

swer wrong, and that included the youngest
girl, who at one point actually left the room
and took the target card with her.

Our next target was Shanghai. We left on

a shuddering turboprop filled with a con-

vention of Americans from the Midwest, and
en route we prayed for survival. We did, of

course, touch down, only to find that our

troubles had barely begun.
We had planned a series of meetings with

the Nature Journal staff. Shanghai Univer-

sity professors interested in EHF and faculty

at the Science and Technology Association.

But when we got to our hotel, we learned

that the meetings had been canceled.

While we were in Xian, it seems, Yu Guang
Yuan, vice-chairman of the Chinese Acad-
emy of Sciences and vice-director of the In-

stitute of Marxism, Leninism, and Thoughts
of Mao Tse-tung, had attacked parapsy-

chology in the press. Writing in the People's

Daily, he denounced EHF research as "non-

sense and superstition." His article specifi-

cally criticized He Chongyan, publisher of

Nature Journal and one of Mar's main con-

tacts in China, Moreover, he organized a

committee called the EHF Investigation and
Liaison Unit. Its purpose: to expose decep-
tion in claims of the paranormal.

With the purge of the Cultural Revolution

fresh in everyone's mind, EHF researchers

felt compelled to fade into the woodwork.
Nonetheless, some of the more enthusiastic

made quiet visits to our hotel. Of specific

interest were the claims of a husband-and-

wife team named Zhu Romlong and Zhu Yi-

yi, both of Nature Journal. They said that

children with EHF emitted infrared radiation,

unusual brain waves, and magnetic signals.

These same children reported a flashing of

the target image on the forehead before it

hit. The Zhus also told us about a four-and-

a-half-year-old who could solve complex
math problems but only when his father was
in the room. And they mentioned another

young boy who "peered" inside the womb
of a pregnant woman, only to announce that

the fetus had no head. According to the Zhus,

that diagnosis proved correct.

These incredible tales went on and on, until

I realized that the Zhus had little scientific or

conceptual sophistication. That evening,

nonetheless, we all went to the Zhus EHF
demonstration. There I found four young sa-

vants, three girls and one boy, primly seated

on a sofa. Once again, their goal was to read.

folded messages with their armpits. For the
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All the psyche is rooted in

the biological, the evolutionary, says

this investigator of the

brain's hemispheres. Consciousness

itself springs from

eons of neural hard-wiring

IRJTERV/IEUU

uring an epileptic seizure, abnormal electrical activity ric-

ochets between the two hemispheres until the whole brain

is drawn into an intense neural storm. In the Fifties, neu-

rophysiologists developed a treatment to save epileptics from these

awful grand mal seizures. The procedure was radical surgery to

cut the feedback loop of the aberrant activity: Researchers sev-

ered the corpus callosum, the huge nerve cable—200 million ax-

onic fibers strong—that connects the brain's hemispheres.

The recipients of this surgery, the so-called split-brain patients,

were to provide Roger Sperry, of the California Institute of Tech-

nology, with a flood of informafion about the dual nature of human
consciousness. In 1954. Sperry began a series of now-classic

studies on the brain's right and left hemispheres. The studies turned

psychology upside down. Sperry's work demonstrated that the

right hemisphere was neither dumb nor lacking in awareness, as

neuroscien lists had previously thought, but that it was only missing

the language to communicate its special talents.

PHOTOGRAPH BY DENNIS MANARCHY

In 1966, into Sperry's remarkable circle came a remarkable

woman. At his insistence, twenty-seven-year-old Jerre Levy,

daughter of a clothing-store owner in Demopolis. Alabama, joined

his slaff as a graduate student. 'Uerre Levy is one of ihe most
extraordinary assimilators of information I have ever met." the No-

bel Prize-winning Sperry once told Omni. With her uncanny ability

to make creative use of whole bodies of knowledge. Levy came to

play a vital role in Sperry's research on the split-brain patienfs.

The epileptics gave Sperry and his group the royal road info the

understanding of the two hemispheres' separate responsibilities.

Nonverbal abilities, particularly of the right hemisphere, quickly

became Levy's special turf, She explored and articulated the dif-

ferences between the hemispheres, including how they perceive

spatial relations. Using objects the patients could feel with either

hand, and photographs of two vertical halves of faces, she found

new ways of reaching into the languageless right hemisphere and
forcing it to give up, in the form of behavior, its secrets. Levydem-



onstrated there was a difference between
hemispheric dominance—the tendency ol a

hemisphere to assume conlrol over proc-

essing and behavior—and hemispheric ca-

pacity, the mechanism by which it performs

once it's in control of processing.

Levy gradually evolved a general inter-

pretation defining the nature of the differ-

ences between each, hemisphere's opera-

tion. She suggested that the left brain's skills,

involving such funclions as speech and lan-

guage, are analytic. The skills of the right

hemisphere—especially its superior visuo-

spatial performance—are synthetic and
holistic. This distinction superseded the old

verbal-nonverbal dichotomy and still enjoys

wide popularity. Levy herself, however, is the

first to acknowledge the limits of this view of

the brain's "two minds." It is possible, she

now thinks, that both hemispheres are ca-

pable of synthesizing information sepa-

rately, within their own specific domain.

Levy's essential concern from the begin-

ning has been tor Ihe dynamics of hemi-

spheric interplay, how together the two sides

of the brain procuce ir.egrated behavior,

consciousness itself. Through the Seven-

ties, she adapted and relined the tests and
procedures that had been worked out with

patients at Caltech and other research lab-

oratories, and she began to apply them to

normal subjects. Levy produced results that

cast light on many seemingly unrelated top-

ics: the processing oi emotion and face rec-

ognition, the neurological basis for hand-

writing postures, and even the biology of

aesthetics—the reason why the (right-

handed) human brain seems to prefer pic-

tures in which the most interesting features

are on the right side of the visual lield.

Sex differences and differences in hand-

edness became central to her work. With her

second husband. Thomas Nagylaki, a the-

oretical-particle phys-c'si Limed population

geneticist, she wrote about the genetics of

handedness. And wilh her father. Jerome
Levy, she wrote about left-right differences

in foot size in a population of left- and right-

handed Alabaman men and women.
"Though I'm bound to say thai other studies

have failed to confirm what we found," she

says in a low Southern drawl, "we say that in

right-handed females the left foot was big-

ger in the majority, while in right-handed

males the right foot was bigger in the major-

ity. In left-handers of both sexes, the whole

thing was completely reversed. Our report

was published in Science the week before

Father's Day, and the editors sent two com-
plimentary copies to Daddy with a. Happy
Father's Day card,"

Today, as professor of biopsychology at

Ihe University of Chicago, she's asking the

question she's always asked: "What is it rea-

sonable to believe in Ihe light of what we
now know?" In the company of scientists she

is a catalyst, a builder of bridges between
ignorances, between specializations.

Science writers Jo Durden-Srnith and. Di-

ane deSimone met Levy at the Chicago
campus. They talked in Green Hall, a build-

ing that had been a dormitory when Levy's
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Omni: You are here, n'
1 Chicago, as a biopsy-

chologist. yet your Ph.D. from Caltech was
in psycho-biology, is here a 'cal distinction?

Levy: Yes. No: ai b-oiogy is osychology, but

in my view, all psychology is o'oiogy. Many
psychologists discoun biology as irrelevant

and think the appropriate model for psy-

chology derives from computer science. For

me, artificial intelligence is currently an in-

adequate model. I suspect L always will be.

Omni: What difficulties do you see with the

computer model? .

Levy: The brain operates in parallel, whereas

current computers operale serially. We talk

while we drive; we regulate body tempera-

ture while we think. This is a minor difficulty,

as is the fact that computers ooerate digi-

tally, while brains utilize both digital and an-

alog processes. A major flaw concerns the

cenlral premise that if a computer program
can accurately reproduce the set of input-

'•Pure randomness is

pure entropy, and the human
brain represents

a piece of organization in

space and time

-that has the highest negative

entropy that we
know of in the universe.^

output relations actually observed in people

as they perform some cognitive task, then

this program's structure and dynamics are

identical to those in I v'ng brains. Should this

premise prove invalid, the computer model
is no better than the hydraulic models or

telephone-switchboard models of the past.

There is no reason whatsoever, in my view,

to believe that ihe premise is vaiid, and I think

there are good reasons for believing other-

wise. There may be literally thousands of

programs that could duplicate the set of in-

put-output relations, and if so, which of these

thousands, if any, has the actual structure

and Dynamics present in real brains?

The second major difficulty with the com-
puter model is one that I think is absolutely

fatal. I know of no artificial-intelligence pro-

gram that incorporates joy and grief, love and

hate, hope and-wonder— all the motivations,

drives, values, and purposes that are inte-

grated with and condition what and how we
perceive; think, and choose. I doubt thai il is

possible for a computer program to model
these, because this integration, this com-
plexity, this intimate connection between
emotion, cognition, and purposes derives

from a brain whose organizational proper-

ties represent eons of evolution that has set

not only what can be called the hard-wired

neurological patterns but the rules by which

experience is incorporated into the brain's

operation. Ultimately, how this brain devel-

ops under genetic control and how it be-

comes organized in consequence to its ex-

periences has been determined by how well

the brain serves biological fitness. This is

the ultimate function of brains, a iunction in

principle that is irrelevant to any computer
program.

People don't just sit there—stripped of

needs, wants, desires, hopes, values, feel-

ings—and apply sets of logical operations

to some restrict;.!": database that a psychol-

ogist presents. Sure, they might have the im-

mediate goal of solving the problem pre-

sented them, but this does not occur in a

vacuum. Stripped-down models of virginaily

pure sets ol logical oporat'ons cannot begin

to hint at what goes on in riving, biologically

evolved brains. I doubt these models can
ever provide any real understanding of how
brairs operate.

Omni: So brains inject larger purposes into

what we do, introducing choices that go be-

yond some immediate issue at hand. You

seem to be saying tha: all freedom of choice

is biologically baf.ee and genetically wired

into the brain. Isn't it paradoxical that we are

doomed to make choices?

Levy: I do say this, but I don't think there's a

paradoxl But it certain y does give people a

lot of philosophical difficulty. The reason is

that we're all obsessed with freedom, espe-

cially in America. We imagine that freedom

implies that at any given moment, absolutely

nothing restricts or de:erm nes what we will

do—not our genes, our biology, nor our his-

tory. We are iree "o override all influences on

our lives and act independently of them. If

we had that kind of so-called freedom, we'd

also be "free" ot all the millions of years' worth

of information about the world that's been

stored and incorporated and realized in our

brains and minds. Totally free of all our ex-

periences of the world, we'd be completely

random systems, out of contact with any

possible information that could govern di-

rected action. Pure randomness is pure en-

tropy, and the human brain represents a

piece of material organization in space and
time" that has the highest negative entropy

that we know of in the universe. So people

aren't at all free in the sense most of them

imagine. They're imprisoned by their brains.

Omni: Still, they're freer than, say, a jellyfish.

Levy: Are Ihey? In the sense that / mean
freedom, the jellyfish is almost perfectly free.

It has a primitive nervous system—not an
organized brain as such but a diffuse nerve

net. with every nerve cell in it having equal

political status, as it were. It has no midline,

no head, and no tail. It has an extremely lim-

ited behavioral repertoire—virtually any
stimulus generates the identical behavioral

response. The jellyfish is free of the actual

past and any imagined future, free of events

spatially distant from it. free of almost the en-

tire informational matrix to which human
beings have access. 11s behavior is gov-



A biologist presents nature's

dynamic designs and his inner vision

MICRO MOTION

Fascinated by the rich and fluid

architecture of cells, biologist Frangois Leroy

creates Biorama. He visualizes the

phenomena and then commissions artists to

-realize the organisms' beauty. From

the fertilization o( a sea-urchin egg (left) to

a cross section of a human vein

(right), Biorama art captures life's mystery.



6/n an explosion of

color, the Intricate workings of the

cell are revealed.^

What lies before the viewer is

the world of a cell. Blue, pea-shaped ribosomes.

which assemble proteins, travel

through a cellular maze (left). During one stage

of reproduction (upper right),

chromosomes journey to the opposite ends of

the cell. Disparate elements of a
cell's body (above) float like weightless aliens.



iNeurons swirl

from an imaginary planet in Leroy's

spectacular universe.^

Using views from a microscope,

Leroy portrays a muscle cell (right) He called

for gradual changes in the scale

in the painting so that cell parts are increasingly

magnified. Expanding on

his theory about the connection of all life forms,

Leroy creates a planet (above) where

the same aloms compose living and inert matter.

OQ
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\ASAs special i-idviKO'v committees.

In 1960 the Sagans moved to Berkeley.

where.Carl had a University of California fel-

lowship. That year Margulis {while studying

for her Ph.D.) gave birth to their second son,

Jeremy, who is now a whiz computer pro-

grammer. While at Berkeley, Margulis and

other scienlists elsewhere iound DNA inside

chloroplasts and mitochondria cells' organ-

elles (which are analogous to. the body's or-

gans). These discoveries promoted accept-

ance of the symbiotic theory oi cell evolution;

which some biologists had been casually
' suggesting from the 1880s until the 1920s,

when interest in the theory dissipated.

After moving to Boston, Margulis taught

undergraduates and developed science

materials lor elementary schools. In her free

time, She further developed her theory ot

symbiosis, on which she had been working

in California. She mailed photocopies of an

outline of her ideas to appropriate scientists.

From the eminent British crystallographer

J. D. Bernal she received a four-page letter,

enthusiastically agreeing lhal she had solved

the "problem of the origin of the nucleated

cell." Others either ignored her work, cor-

rected her grammar, or loid her to get out of

their field.

I've noon clicized all my iile by micro-

biologists, botanists, protozoolo gists, cell

biologists, and mycologists for not sticking

to my field." Maigu is says. Unrepentant, she

shows no signs of limiting her scope. "I've

jusl joined the Geological Society of Amer-

ica— Darwin, for example, was extremely in-

terested in geology."

Margulis's initial statement of the sym-

biotic theory of cell evolution, written in 1965

and 1966, was rejected by a dozen journals

before the Journal of Theoretical Biology

published if. And her research was threat-

ened in 1970, when the National. Science

Foundation rejected her grant proposal for

ordinary cell-biology research. They told

Margulis that her book on cell symbiosis was

totally unacceptable to "imporianl molecu-

lar biologists."

"I'd say that grant-funded proposals are

requests to do research that agencies are

pretty sure will have solid, boring answers,"

says Dyer.

But Margulis says she and her assistants

"have made up in cleverness what we lack

in instruments. I
beg, borrow, and steal lo

get equipment. And I've spent my grant

money Id suppori people."

Starting in the early Seventies, however,

she found a steady source of funding at

NASA. She and Sagan divorced in 1964. Her

second marriage, to University of Massa-

chusetts crystallographer Thomas N. Mar-

gulis, lasted from January 1967 until 1980.

The Margulises have two children. Zachary

(born in 196.7) arid Jennifer (born in 1969).

In 1967 she necarne ar assistant professor

at Boston University, raising her four chil-

dren and continuing her research.
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As findirgs lien many !abo'a:ones stead-

ily backed up Ma'gr. iss ideas, she began

to experience vi.nd, cat-.cn. leceiving plaudits

Irom such leading scienlists as Lewis

Thomas and evolutionisi Stephen Jay Gould.

of Harvard. Thomas calls her 1981 book

Symbiosis and Cell Evolution "an indisput-

able classic in the literature of science, a vol-

ume bound to turn out. one day hence, to be

a collector's item."

Margulis's celi-symOiosis theory seems to

be inching toward acceptance. And in 1983.

she was elected to the National Academy of

Sciences, the research "establishment" It's

not that Margulis is tempering her views. It's

just thai Ihe scenario community seems to

be edging closer to her notion thai in evolu-

tion, symbiosis may be as important as

competition. She's concerned, because her

ideas are somelimes misinterpreted.

"I worry that it gets Pollyannaish," she' says.

"Competition versus cooperation—these

words have social meaning. But it's not really

lhat nature is either red in looth and claw or

cooperative for the good of groups. These

words are inadequate lo descrbe the ge-

netic, metabolic, and behavioral interactions

among organisms."

Margulis and son Dorion have written a

book entitled The Expanding Microcosm

(Summit Books). "By survival of the fittest,"

they wfiie, "Darwin referred not to large

"muscles or predatory habits out to the. pro
pensity to leave more offspring. The fat

ma'ma nexi door who pops a new baby every

fifteen monlhs is more 'fit, ' more adapted, by

d'efinilion, than the childless aunt, no matter

how rich or otherwise Socially powerful the

aunt might be. Whether each indulges in

bloody brawls and wins or icsos is ir'e : evan;

Fit means fecund- in evolution, and compe-
tition is not always the name of the game."

That logic can lead in strange directions

Each of us is composed of only 10 billion

animalcells but 100 biliion bacterial cells.

Who Margulis regards as "fittest" is per-

fectly clear.

"Kill off animals and plants; and the planet

will recover," she says. "But kill off microbes

and in weeks the earth will be just as sterile

as the moon."OQ
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PSYCHIC
first time in Iwo w::o-.s saw these children

score several hits. But with Mrs. Zhu some-

times blocking our view of them, ihese fidg-

eting youngsters had ample opportunity to

cheat. Moreover, one girl given a specially

sealed container pr coarse by us returned il

with the seal undone,

As the trip drew to an end. those in our

group agreed tha". we hac seen no convinc-

ing evidence of EHF When we confronted

our Chinese ce'eaguos with These findings,

they insisted lhat we were basing our judg-

ment on mere demorsral ens as opposed
lo valid laboratory experiments. Of course,

children under pressure could cheat some-

times, they claimed. But that did not mean
that all children cheated all Ihe time. "Our

new research aborts the possibility of trick-

ery," He Chongyan fold us. "It concentrates

tin mochan sms arc explanations."

We replied thaf until we could replicate

these experiments in the West, we would

haye to give them low evidential weight.

Though much has happened since we left

China, that is still where we stand.

On February 24, 1982. China's Academy
of Sciences sponsored a public hearing on

EHF Reported cases .-..ere analyzed, and in

an extensive re-view, experts concluded that

the great majority of them were unfounded.

The following day. People's Daily surnma-

nzed the criticisms and reviewed the past

several years of reports. It too concluded

that there was no evidence for the claims.

Though the attempt to discredit EHF has

been partially successful, matters remain far

from resolved. As China's official English-

language publication, China Reconstructs,

put it, "The debate goes on, and experimen-

tation continues regarding what lias be-

come a highly emotional issue."

Soon after the Chinese Academy of Sci-

ences issued ils decree, for instance. Chen
Hsin. vice-director of the Institute of Aero-

space Medico-Engineering, and Mei Lei,

vice- director of ihe Space Life-Science

Commission, attended a joint meeting of the

Parapsycholog'cai Asscosi on and Ihe So-

ciety for Psychical Research, in Cambridge,

England. There they described !io :

i interest

in using EHF for communication in space and

told us that qigong was now pari of their as-

tronauts' training program. They also out-

linedthe current state of Chinese parapsy-

chological experimentation, claiming ex-

traordinary controls against fraud.

"Under strictly controlled experimental

conditions," they said, "the authenticity of

recognizing characters wilh the ears was
verified. The rate of absolutely correct iden-

tifications was greater lhan eighty percent."

These claims so far exceed those of most

Western parapsycnologsts iha; even those

who have little doubt about the existence of

ESP and psychokinesis say the 'eports seem
ioo good to be true. Psychologist John Be-

loff. a past president of the Parapsycholog-

ical Association, even urged the Chinese to



send one of their prize EHF children to the

West for testing.

Thus far, that has not happened. Accord-
ing to Paul Dong, author of The Four Major
Mysteries of Mainland China, the Commu-
nist party, angered by the constant wran-
gles, ordered parapsychologists to conduct
their research quietly. They wanted no pa-
pers, no TV shows, and no more fights.

Still, the rumors persist. Dong's sources
say that thousands of psychic children have
recently come out of the woodwork. And
these newly discovered children, no longer
content just to read messages with their

'armpits, now congregate in groups, where
leaders help them use qi to break boards.

According to a newspaper report from late

1984, Dr. Lin Hosheng. of Shanghai's Insti-

tute of Traditional Chinese Medicine, can al-

legedly use qi energy to move a ball and
make a man whirl back and forth.

Whether EHF is real or whether we are wit-

nessing an extraordinary episode in collec-

tive error, sociologists of science have much
to learn from these remarkable events.

If EHF turns out to be a reality, the obvious
question will be why it took so long for sci-

entists to become convinced. One answer
might come from my colleague Ron Wes-
trum, a sociologist of science at Eastern

Michigan University. Westrum has spent
years studying what he calls hidden events

—

phenomena once denied by orthodox sci-

ence but today accepted as real. As late as
the nineteenth century, for instance, scien-

tists vehemently declared that meteorites

could not have originated in space. Today
we know that they do. It is possible that EHF
falls into a similar category.

ft Is, of course, far more likely that EHF will

be rejected, forcing us to ask why so many
scientists currently accept it as valid. One
reason may be that Chinese science is a rel-

atively closed system, isolated from the rest

of the world by a language barrier and ide-

ological pressures. As psychologist Irving

Janis points out in Victims ol Groupthink: The
Psychological Study of Foreign Policy De-
cisions and Fiascoes, closed systems and
strong ties between people tend to produce
and to maintain conformity. Given China's in-

sulation from the West, its ancient intellec-

tual traditions, and its dependence on key
scientific leaders like Qian, the"EHF phe-
nomenon seems understandable. But as in-

teraction between China and the West in-

creases, more critical appraisal may be given

to the EHF'studies now available.

Most philosophers of science would agree
that there is no sharp line separating sci-

ence from pseudoscience. The reality of EHF
may be highly improbable, but science can-
not tell us that it is absolutely impossible. As
Carl Sagan says, the best antidote for pseu-
doscience is more and better science. Only
further controlled demonstrations will dem-
onstrate whether EHF is real or nonsense. If

EHF is valid after all, the payoff would be
immense. As professor Dong Taihe, of Zhe-
jiang University, observes. 'A whole new
branch of science could just be waiting to

be discovered."DO

REGULARS ac the Lynchburg Hardware Score

know why Lem Motlow got it started in 1912.

Mr. Lem (who was Jack Daniel's nephew)

opened this store after Prohibition closed the

distillery. But his first love was making Tennessee

Whiskey like his Uncle Jack had always taught

him. And after Prohibition

was repealed, that's exactly

what he went back and did

Hardware customers were

sorry to see Lem leave.

But after a sip of his

whiskey, you'll be glad he

gave up the store.

Tennessee Whiskey • 90 Proof • Distilled and Bottled by Jack Daniel Distillery

Lem Motlow, Prep., Route 1, Lynchburg (Pop. 361) Tennessee 37352
Placed in the National Register of Historic Places by the United States Government.
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apotheosis and their apocalypse i

the same night, and then they broke
" 'night,

,.,.,..., ...„Kool-

Tones get lost in the shuttle. And
who's going to believe a bunch ot

i j i will

i with him when he'd es- Th>

Wmm
this far." He looked around.

beginnings of an
yellow wax-cane

iral amphitheater.

>y chugged some Coke, then

1 bourbon into the half-empty

oy, taking bottle. They all took a drink, except



Cornelius, whose mother was a Foursquare

Baptist and could smell liquor on his breath

three blocks away.

Cornelius drank only when he was away
from home two or three days.

"Okay, Kool-Tones," said Leroy. "Let's hit

some notes."

They stood in front of the door, Leroy to

the fore, the others behind him in a semicir-

cle: Cornelius, Ray, Slim, and Zoot.

"One, two, three," said Leroy quietly, his

face toward the bright city beyond the sur-

rounding buildings.

He had seen all the movies with Frankie

Lymon and the Teenagers in them and knew
the moves backwards. He jumped in the air

and came down, and Cornelius hit it: "Bah-

doo, bah-doo, ba-doo—uhh."

It was a bass from the bottom of the ocean,

from the Marianas Trench, a voice from Death

Valley on a wet night, so far below sea level

you could feel the absence of light in your

mind. And then Zoot and Ray came in: "Ooh-

oooh, ooh-ooob," with Leroy humming un-

der, and then Slim stepped out and began

the lead tenor part ot "Sincerely," by the

Crows. And they went through that one per-

fectly, flawlessly, the dark night and the dock

walls throwing their voices out to the whole

breathing city.

"Wow," said Ray, when they finished, but

Leroy held up his hand, and Zoot leaned for-

ward and took a deep breath and sang:

"Dee-dee-woo-oo, dee-eee-wooo-oo, dee-

uhmm-doo-way."
And Ray and Slim chanted: "A-weem-

wayyy, a-weem-wayyy."

And then Leroy, who had a falsetto that

could take hair off an opossum, hit the high

notes from "The Lion Sleeps Tonight," and it

was even better than the first song, and not

even the Tokens on their number-two hit had

ever sounded greater.

Then they started clapping their hands,

and at every clap the city seemed to jump

with expectation, joining in their dance, and

they went through a shaky-legged Skylin-

ers-type routine and into: "Hey-ahh-stuh-huh,

hey-ahh-stuh-uhh," of Maurice Williams and

the Zodiacs' "Stay," and when Leroy soared

his "Hoh-wahh-yuh?" over Zoot's singing,

they all thought they would die.

And without pause, Ray and Slim started:

"Shoo-be-doop: shoo-doop-do-be-doop,
shoo-doopbe-do-be-doop" and Cornelius

was going, "Ah-rem-em, ah-rem-em, ah-rem-

emm bah."

And they went through the Five Satins' "(I

Remember) In the Still of the Night."

"Hey, wait," said Ray, as Slim "woo-uh-

wooo-uh-woo-ooo-ah-woo-ah"-e& to a fin-

ish, "I thought I saw a guy out there."

"You're imagining things," said Zoot. But

they all stared out into the dark anyway.

There didn't seem to be anything there.

"Hey, look," said Cornelius. "Why don'twe
try putting the bass part of 'Stormy Weather'

with the high part of 'Crying in the Chapel'?

I tried it the other night, but I can't
—

"

"Shit, man!" said Slim. "That ain't the way
it is on the records. You gotta do it-like on

the records."
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going to hell, anyway. I mean,

you got Motown and some of that, but the

rest of it's like the Beatles and Animals and
Rolling Stones and Wayne shitty Fontana and

the Mindbenders and , .

."

Leroy took the cigar from his mouth. "Fuck

the Beatles," he said. He put the cigar back

in his mouth.

"Yeah, you're right, I agree. But even the

other music's not the
—

"

'Aren't you kids up past your bedtime?"

asked a loud voice from the darkness.

They jerked erect. For a minute, they

hoped it was only the cops.

Matches flared in the darkness, held up
close to faces. The faces all had their eyes

closed so they wouldn't be blinded and un-

able to see in case the Kool-Tones made a

break for it. Blobs of face and light floated in

the night, five, ten, fifteen, more.

Part of a jacket was illuminated. It was the

color reserved for the kings of Tyre.

"Oh, shit!" said Slim. "Trouble. Looks like

the Purple Monsters."

<mlt was a bass

from the bottom of the

ocean, a voice

from Death Valley on a

wet night, so far

below sea level you could

feel the absence
of light in your mind.V

The Kool-Tones drew into a knot

The matches went out and they were in a

breathing darkness.

"You guys know this turf is reserved for

friends of the local protective, athletic, and

social club, viz., us?" asked the same voice.

Chains clanked in the black night.

"We were just leaving," said Cornelius.

The noisy chains rattled closer.

You could hear knuckles being slapped

into fists out there.

Slim hoped someone would hurry up and

hit him so he-could scream.

"Who are you guys with?" asked the voice,

and a flashlight shone in their eyes, blinding

them.

"Aww, they're just little kids," said another

"Who you caliin' little, turd?" asked Leroy,

shouldering his way between Zoot and Cor-

nelius's legs.

A wooooooo! went up from the dark, and

the chains rattled again.

"For God's sake, shut up, Leroy!" said Ray.

"Who you people think you are, anyway?"

asked another, meaner voice out there.

"We're the Kool-Tones," said Leroy. "We
can- sing it slow, and we can sing it low, and

we can sing it loud, and we can make it go!"

"I hope you like that cigar, kid," said the

mean voice, "because after we piss on it,

you're going to have to eat it."

"Okay, okay, look," said Cornelius. "We
didn't know it was your turf. We come from

over in the projects and . .

."

"Hey, man, Hellbenders, Hellbenders!"

The chains sounded like tambourines now.

"Naw, naw. We ain't Hellbenders. We ain't

nobody but the Kool-Tones. We just heard

about this place. We didn't know it was
yours," said Cornelius.

"We only let Bobby and the Bombers sing

here," said a voice.

"Bobby and the Bombers can't sing their

way out of the men's room," said Leroy. Slim

clamped Leroy's mouth, burning his hand

on the cigar.

"You're gonna regret that," said the mean
voice, which stepped into the flashlight

beam, "because I'm Bobby, and four more
of these guys out here are the Bombers."

"We didn't know you guys were part of the

Purple Monsters!" said Zoot.

"There's lots of stuff you don't know," said

Bobby. "And when we're through, there's not

much you're gonna remember."
"I only know the Del Vikings are breaking

up." said Zoot. He didn't know why he said

it. Anything was better than waiting for the

knuckle sandwiches.

Bobby's face changed. "No shit?" Then

his face set in hard lines again. "Where'd a

punk like you hear something like that?"

"My cousin," said Zoot. "He was in the Air

Force with two of them. He writes to 'em.

They're tight. One of them said the act was
breaking up because nobody was listening

to their stuff anymore."

"Well, that's rough," said Bobby. "It's tough

out there on the road."

"Yeah," said Zoot. "It really is."

Some of the tension was gone, but certain

delicate ethical questions remained to be.

settled.

"I'm Lucius," said a voice. "Warlord of the

Purple Monsters." The flashlight came on

him. He was huge. He was like Cornelius,

only he was big all the way to the ground.

His feet looked like blunt I beams sticking

out of the bottom of his jeans. His purple

satin jacket was a bright fluorescent blot on

the night. "I hate to break up this chitchat—"

he glared at Bobby
—

"but the fact is you

people are on Purple Monster territory, and

some tribute needs to be exacted."

Ray was digging in his pockets for nickels

and dimes.

"Not money. Something that will remind

you not to do this again."

"Tell you what," said Leroy. He had worked

himself away from Slim. "You think Bobby and

the Bombers can sing?"

"Easy!" said Lucius to Bobby, who had

started forward with the Bombers. "Yeah, kid.

They're the best damn group in the city."

"Well, / think we can outsing 'em," said

Leroy, and smiled around his dead cigar.

"Oh, jeez," said Zoot. "They got a record,

and they've
—

"

"I said, we can outsing Bobby and the
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iHcw does an antique

dealer wind up writing a newsletter

about crashed
saucers and other crackpottery?^

What publication sug-
gested thai aero-
space journalist and
rgspecled UFO de-
bunker Philip J. Klass

might have had a se-

cret rendezvous with

a notorious KGB as-

sassin7 What news-
letter printed the story

of Texan Kris Bjork,

who said she con-
tacted extraterrestri-

als by going into her

backyard at night and
yelling, "I'm ready for

sex"? And what publi-

cation exposed Willard

Maclntyre a Mary-
land ufologlst whose
Ph.d. degree and re-

search society's of-

ficers turned out to

be nonexistent?

What else but Sau-
cer Smear'' Since the

mid-Sevenl -

"nonscheduled newsletter," which Is sent only to nonsub-
scrlbers, has been dispensing news, gossip, and sorely
needed humor in the odd world of ufology. the paranormal,
and the unexplained. With a circulation of several hundred,
it is one of the tew pro-saucer publications that even hard-
ened skeptics lend to enjoy

You can tell what kind of reading you'll find in the newslet-
ter without looking farther than its title. Though it has re-

mained Saucer Smear for more than two years now, the
name used to vary with the issue, from a relatively staid

Saucer News, to Saucer Glues, and even Saucer Smut
Above a sober dedication "to the highest principles ot ufol-

ogical journalism," two quotations often appear, one praises
the editor's perceptive and witty satires, while the other de-
clares, "You are a boil on the ass of ufology."

The mailing address used to be another tip-off. It was a
post office box in "Fart Lee, NJ." Recently, it has changed
to Key West, Florida, where "Editor and Still Supreme Com- '

nder i W

UFD UPDflTE

James
Moseley has estab-
lished what he de-
scribes as a ghoulish

pre-Colurnbian an-
tique gallery.

How does an an-
tique dealer wind up
writing a newsletter
about crashed sau-
cers and other crack-

pottery? "The saucer
era started In 1947,

when I was sixteen or

seventeen," he ex-
plains "It caught my
attention By 19S4 I

had started a serious

magazine all about
UFOs, then wound up
on the lecture circuit

and had too little time

to continue publish-

ing. By the mid-Sev-

enties, my stint as a
lecturer had petered

out, and I needed
something else to do. Saucer Smear was it."

Unlike other magazines of the unexplained, Saucer Smear
is relatively free of UFO sightings and other baffling inci-

dents "I was always interested more in people and gossip
and the funny things that happen than in saucers them-
selves." Moseley says.

"There are a lot of feuds among UFO researchers, and
there are some people in the field who have done things that

are not quite right. Saucer Smear is usually the paper that

tells about it first."

see myself as a Jack Anderson," he adds "Every
field needs someone to hold them to some standards of

conduct I try to do that But I don't have any great mission."

It's not easy to summarize a newsletter as wide ranging
and idiosyncratic as this one, but one reader made a start

when he called Saucer Smut "truly the only 'zine that com-
bines the right amount of sanity. Insanity, and porn—all in

one!"—OWENDAVIES



Los Angeles writer Sill

Haller has devised the most

imaginative social-sen/ice

program since Franklin

D. Roosevelt's first adminis-

tration
1 Would you believe

Adopt-A-Ghost7

So far, nearly 100 people

have believed it and sent

Halter the $10 adoption lee

For their money, Heller's

clients receive not only the

ghost but adoption papers

and a sheet giving the ghost's

name and personal habits:

"whether he likes to sleep late

or enjoys sushi— that sort

ol thing," Haller comments.
They also get a white candle.

Light the candle to clear

the surroundings of any neg-
ative energies, and your

ghost officially arrives.

A surprising number of

children are really interested

in having a ghost in the

house;" Haller reports "Often,

it is the mothers who want

a ghost in the house. They
feel that children may be less

afraid of the dark or of being

alone it they know their

invisible friend is there."

How does Haller find
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ghosts for placement? As a

child in church he could

always see a Kirlian aura

floating around people, he

says, and seeing ghosts

is much the same thing The
talenl wen! away as he grew
older, but then it recurred.

"I spent two years working

with a partner on a script

about remcarnaiion," he ex-

plains. 'After a while, ghosts

began to come around.

We'd sit there writing while

they waiched over our shoul-

ders. Pretty soon, we go!

used to having them around."

Nonetheless, Haller adds.

"I don't go to the ghosts.

They come to me looking for

adoption. They're just-so

lonely, wandering around
withoul anyone who knows -

their name or anything else

about them."

Isn't it a little creepy being

kept company by spirits

from beyond the grave? "All

right," Haller concedes,

"they're dead people. But the

death experience is only

ten seconds out of a lifetime.

They're everyday people

with an enormous store of

experience and personality.

And they're fun to have

around They see things we
don't; so they have a different

view of things, They have a
really goofy sense of humor

"

Adopt-A-Ghosi can be
reached at 1765 North High-

land Avenue, Number 769,

Los Angeles, CA 90028.

—Owen Davies

"With relief, with humiliation,

with terror, he understood

that he also was an illusion,

dreaming him.
"

—Jorge Luis Borges

Animals from pigeons to

family pets have demon-
strated an innate ability to find

their way home, lis not

unusual, for example, to hear

of lost dogs and cats travel-

ing over vast and perilous

miles to find their owners But

no one has ever reported a

homing cow. Until now, that s.

julieann, a 700-pound
registered Brahman heifer,

was in the habit of roaming
from her Geneva, Florida,

home and exploring the

countryside by herself Tired

of the cow's wandering

ways, her owner eventually

sold her to Read Hayes.

of Florida's Orange County.

After arriving at her new
home, Julieann was placed

in a pen. But she soon es-

caped, jumped two wire

fences, forded the Econlock-

hatchee River, and crossed

several creeks. After traveling

35 miles in 20 hours, she
arrived back at her former

home—unharmed except for

a few scratches and a 100-

pound weigh! loss

Whatmakes the animal's

trek so unusual is thai cows

aren't supposed to ha

homing instinct.

"Itmay be." suggests

Sharon Crowell-Davis. of the

University of Georgia's

School of Veterinary Science

"that the cow was able to

pick up scents in the area

when It was transported to >ts

new home in a van, and it

returned to its first home by
following those smells.'"

Atlanta veterinarian Peter

Mulier has another possible

explanation: 'Although this is

the first time I've heard of a

cow finding its way home, I've

seen homing ability in many
dogs and cats. I believe

it's instinctual, and from my
experience rt depends on the

intensity of the affection

between the animal and its

owner. This cow might have
been very well treated. On the

other hand, it may simply

be a very smart caw."

Exceptional or not, Julieann

was shipped back to her

new owner, who promptly se-

cured the animai behind a
higher fence. The cow is now
pregnant, and Read Hayes
hopes motherhood will

help curb her wanderlust.



Old an Air Force missile,

launched September 15,

1964, have a close encounter

with a UFO"3

Yes, claim two former Air

Force officers who were

stationed at Vandenberg air

base, in California, where

the blastoff took place. The

incident was captured on

film, say the two men, but

they were ordered to hand
the footage over to a pair

of CIA agents and to keep
quiet about the entire matter

Now Robert Jacobs (be-

low), a onetime first lieutenant

who allegedly used a tele-

scope to film the missiles

flight, says he can't hide the

truth any longer And Jacobs's

commanding officer at Varv

denberg's photographic

unit, retired major Florenz J

Mansmann. has confirmed

the story.

The UFO encounter oc-

curred 60 miles above the

Pacific, according to Jacobs
and Mansmann, after the

missile's final booster stage

had dropped off, A small,

spherical UFO circled the

missile nose cone, or dummy

warhead, emitting flashes

ot brilliant, "strobelike" light

Then it flew off, and seconds

later, the warhead fell to

Earth, missing its target by

hundreds of miles

"It was like a warning from

someone with vastly superior

technological skills.'
1

muses
Jacobs, today a visual-

arts professor at the Univer-

sity of Wisconsin. And Mans-

mann, who studied the film

with Jacobs before it was
confiscated, notes: "I have

never, aver seen anything like

that before or since."

But. an Air Force spokes-

man asserts, "We have

no documentation ot a UFO
incident. . . The dummy
warhead hit the target " Omni
has asked to see the film in

question and awaits a re-

sponse trom the Air Force.

—Eric Mishara

"On 20 July. 1976.- .a small,

tripodlike spacecraft touched

down gently on the surface

of the planet Mars.

Indirectly, the human mind
had la the first timejourneyed

from its native planet to take

up long-term residence in

another part of the solar

system."

—Richard-Leakey

Late last year a Mojave,

Arizona, sheriff found a

transmitter in his phone and
ordered an electronic sweep
of the county lines. The
result? According to elec-

tronics expert Kim Dean
Richards, suspicious dial

tones indicated that someone
was tapping half the govern-

ment telephones.

The sheriff's department

IL."'?^"- JSk PvJ

searched federal records to Clarence Doherty was put on

see whether the FBI had the case. "1 started reinter-

initiated the bugging, but no viewing witnesses," Doherty

wiretap orders were found relates, "and 1 found some

i
Then Sheritf Bill Richardson people who were willing to

held a press conterence talk 1 learned that the phones

and speculated that orga- were altered to give the

nized crime was behind the impression of wiretapping."

county's troubles. Finally. The motive? A number of

wiretap expert Richards [old , drug investigations in the

officials that he had linked sheriff's office had failed,

the mysterious tone to a PBX . Doherty says, and it's possi-

computer in the basement ble thai the person in charge

,
of the county courthouse. of those investigations feared

Another press conference the wrath of his superiors.

was held, and Richardson But if he could install a series

ominously reported that of phony taps, making it

anyone with the proper ac- seem as If dealers were

cess code, anywhere in hearing him set up drug

the world, could eavesdrop busts, he'd be forgiven for

on the conversations of failing to make arrests.

Mojave County officials and The attorney general's

office workers. : office in Phoenix has taken

But why would anyone go over the case and is now

to sc much trouble to bug preparing charges against

' the offices of this sparsely Jerry Miller, a former Mojave

populated area along the deputy, and electronics

|

Colorado River? expert Richards

The FBI In Phoenix "It's a big joke now," Do-

launched an investigation to hertysays. "People come to

find out. "We learned that Halloween parties dressed

the whole thing was a sham," 1 as bugs. County secretaries

an FBI agent relates. 'There
,

glue rubber insects to their

were no hidden microphones. phones But for a while it was
1 and no federal laws had overwhelming."

been broken, so we turned

our report over to the local

—Sherry Baker

: police." There is infinite hope, but

The mystery was finally not for us."

solved, when police lieutenant —Franz Kafka



Nathaniel Hawthorne's

novel The Scarlet Letter was
published in 1850, and the

classic tale of passion,

betrayal, and revenge in

Puritan New England has
been studied and dissected

by countless Students, crit-

ics, and Hawthorne tans ever

since. Bui according to a
University of Missouri physi-

cian, they all missed a major

portion of the plot—the

poisoning of the adulterer,

Reverend Arthur Dimmes-
dale. Dr. Jemshed Khan, who
claims lo have uncovered
the overlooked murder,

recently published his theory

In The New England Journal

of Medicine

.

In Hawthorne's book,

Dimmesdale and a woman
named Hester Prynne (por-

trayed above by Lars Han-

son and Lillian Gish in the

1926 film) have an affair dur-

ing Ihe prolonged absence
of Prynne's husband. Roger
Chillingworth, A child Is

conceived, and Prynne Is

forced to wear a red A,

standing for adulteress, on
her chest. Chillingworth

suspects that Dimmesdale is

the father but keeps his

suspicions quiet, seeking

revenge by feeding the

minister's gnawing guilt

—

guili that scholars say led to

Dimmesdale's physical

decline and death.

But, Khan insists, Chilling-

worth, who was Olmmes-
dale's personal physician,

aciually killed his charge wilh

the nerve poison atropine,

"Chillingworth knew about

many of the plants used
by the Indians, including

deadly nightshade, from

which atropine is derived,"

Khan explains, 'And when
Chillingworth lodged with

Dimmesdale, he had a distill-

ing apparatus set up as a
means of compounding
drugs." Moreover, Khan adds,

Dimmesdale's symptoms,
including hallucinations, skin

rashes, and fatigue, mim-

icked almost exactly those

associated with atropine.

But not everyone agrees.

Milicent Bell, a professor

at ihe University of Boston

and author ot Hawthorne's

View ot the Artist, says "the

whole thing is preposterous."

Chillingworth was Inter-

ested in the mental torture of

his victim, she points out

"He even observes that

a secret concealed by a per-

son has outward physical

effects. It's a modern view,

like that of psychosomatic

medicine. We also know that

Reverend Dimmesdale
doesn't eat well and is sus-

pected of scourging himself,

like a monk of the Middle

Ages. All of Ihese are cause
enough (or his physical

deterioration, without evoking

a specific chemical agent

"

But Khan is unmoved
by such criticism. "Scholars

who make a living out of

rehashing Hawthorne are

understandably disturbed by
my theory." he says "If

there was a poisoning, it

undermines a century of liter-

ary critical thought

"

—Sherry Baker

"Work as if everything

depends on work. Pray as if

everything depends on
prayer.

"

—George Gurdjieff

Soviet speleologists ex-

ploring caves in central

USSR recently discovered

dozens of ancient, mummified

men, horses, and wild ani-

mals. The Russian newspaper
Trud dubbed the find a "city

of the dead."

But how did the mummies
get into the cave'' Who
were these mummies when
they were alive? And why
were they in the cave to

begin with?

Historian Thomas Burns, of

Emory University, supports

Soviet speculation that the

men could have been no-

mads fleeing the invasion of

Alexander the Grea i

fourth century a c "Alexander

reached what is now Afghan-

istan, and refugees trying

to escape his conquering

army could have gotten up to

where the mummies were
found," Burns notes. "On the

other hand, these people

could have been holing up in

a cave because of a family

feud,"

Emory anthropologist Brad

Shore explains that the

nomads may have been
mummified by a freak act of

nature- "It's unusual but

certainly not unheard of to

find people preserved like

this after being trapped by a
mudslide or a landslide

"

The Russian explorers

found more than mummies in

the cave They also found

infestations of mites that left

them with painful body sores.

Trud reports that the moun-
tain people in the area were
not surprised; they have
long believed that the black

plague originally came from

mites In the caves nearby.
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Not a sound. Just watching me and hating

me.

"Where'd you come from? Not out there in

the Icelands. Nothing can live out there. It's

minus thirty Celsius. Out there." Silence. 'Just

glaciers. Out there."

Silence. I felt that uncontrollable anger ris-

ing in me.

"Look, jamook, I'm not having this. Under-

stand me? I'm just not having any of it. You've

got to go. I don't give a damn it you're the

Count of Monte Crespo or the lost Dauphin
of Threx; You're getting the hell out of here

,
as soon as you can crawl." He stared up at

me and I wanted to hit the bastard as hard

as I could. I had to control myself. This was
the kind of thing that had driven me to Med-
itation Island.

Instead, I squatted there watching him for

a long time. He never blinked. Just watched
me. Finally. I said, very softly, "What'd you

say to the tux?"

A double shadow fell through the door and

I looked up. It was Amos the Wise. He'd

peeled back the entrance flap with his tail

because his hands were full. Impaled on the

three long, sinewy fingers of each hand were

six freshly caught dartfish. He stood there in

the doorway, bloody light from the sky form-

ing a corona that lit his blue, furry shape;

and he extended the skewered fish.

I'd been six months on Meditation Island.

Every day of that time I'd tried to spear a

dartfish. Flashfreeze and peanut cheese and

box-ration, they can pall on you pretty fast.

You want to gag at the sight of silvr wrap. I'd

wanted fresh food. Every day for six months
I'd tried to catch something live. They were
too fast. That's why they weren't called slow-

fish. The tuxes had watched me. Not one
had ever moved to show me how they did it.

Now this old neuter Amos was offering me
half a dozen. I knew what the guy had said

to him.

"Who the hell are you?" I was about as

skewed as I could be. I wanted to pound him

out a little, delete that hateful look on his face,

put him in a way so I wouldn't have to care

for him. He didn't say a word, just kept look-

ing at me; but. the fux came inside the wick-

yup—first time he'd ever done that, damn
his slanly eyes!—and he moved around be-

tween us, the dartfish extended.

This guy had some kind of hold over the

aborigine! He didn't say a thing, but the fux

knew enough to get between us and insist
I

take the fish. So I did it, cursing both of them
under my breath.

-

And as I pried off the six dartfish I felt the

old fux pull me into a flow with him, and
stronger than I'd ever been able to do it when
we'd done ekstasis. Amos the Wise let me
know that this was a very holy creature, this

thing that had crawled out of the Icelands,

and I'd better treat him pretty fine, or else.

There wasn't even a hint of a picture of what'

or else might be, but it was a strong flow, a
Strong flow.
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So I took the fish and put them in the lar-

der, and I let the fux know how grateful I was,

and he didn't even pay me enough attention

to mesmerize a gnat; and the flow was gone;

and he was doing ekstasis with my guest

lying out as nice and comfy as you please;

and then he turned and slid out of the wick-

yup and was gone.

I sat there through most of the night

watching him. One moment he was staring

at me, the next he was asleep; and I went
on through that first night just sitting there

looking at him gonked-in like that, where I

would have been sleeping if he hadn't

showed up. Even asleep he hated me. But

he was too weak to stay awake and enjoy it.

So I looked at him. wondering who the hell

he was, most of that night. Until I couldn't

take it any more, and near to morning I just

beat the crap out of him.

They kept bringing food. Not just fish, but

plants I'd never seen before, things that grew

out in the Hotlands east of us, out there where

W walked to the

edge of Westspit. I could see

faint trails made
by his skids, but I wasn't

inclined to go.

after him. If he wanted

to kill himself,

that was his business.^

it always stank I ke lotting garbage. Some of

the plants needed to be cooked, and some
of them were delicious just eaten raw. But I

knew they'd never have showed me any of

that if it hadn't been for him.

He never spoke io me, and he never told

the fuxes that I'd beaten him the first night

he was in camp; and his manner never

changed. Oh, I knew he could talk all right,

because when he slept he tossed and
thrashed and shouted things in his sleep. I

never understood any of it; some offworld

language. Butwhatever it was, it made him

feel sick to remember it. Even asleep he was
in torment.

He was determined to stay. I knew that

from the second day. I caught him pilfering

stores.

No, that's not accurate. He was doing it

openly.
I
didn't catch him. He was going

through the stash in the transport sheds:

mostly goods I wouldn't need for a while yet;

items whose functions no longer related to

my needs. He had already liberated some
of those items when I discovered him bur-

rowing through the stores: the neetskin tent

I'd used before building the wickyup from

storm-hewn fellner trees; the spare air mat-

tress; a hologram projector I'd used during

the first month to keep me entertained with

a selection of laser beads, mostly Ndh plays

and conundramas. I'd grown bored with the

diversions very quickly: They didn't seem to

be a part of my life of penitence He had
commandeered the projector, but not the

beads. Everything had been pulled out and
stacked.

"What do you think you're doing?" I stood

behind him, fists knotted, waiting for him to

say something snappy.

He straightened with some difficutty. hold-

ing his ribs where I'd kicked him the night

before. He turned and looked at me evenly.

I was surprised: He didn't seem to hate me
as much as he'd let it show the day before.

He wasn't afraid of me, though I was larger

and had already demonstrated that I could

bash him if I wanfed to bash him, or leave

him alone if I chose to leave him alone. He
just stared, waiting lor me to get the mes-
sage.

The message was that he was here for a

while. Like it or not.

'Just stay out of my way,"
I
said. "I don't

like you, and that's not going to change. I

made a mistake pulling that spillweed, but 1

won't make any more mistakes. Keep out of

my food stores, keep away from me, and
don't get between me and the dromids. I've

got a job to do. and you interfere. .
.

I'll weight

you down, toss you in, and what the scuttle-

fish don't chew off is going to wash up at

Icebox. You got that?"

I was just shooting off my mouth. And what

was worse than my indulging in the same
irrational behavior that had already ruined

my life, was that he knew I was just making

a breeze. He looked at me, waited long

enough so I couldn't pretend to have had my
dignity scarred, and he went back to

searching through the junk. I went off look-

ing for fuxes to interrogate, but they were

avoiding us that day.

By that night he'd already set up his own
residence.

And the next day Amos delivered two fe-

males to me, who unhinged themselves on

their eight legs so they were almost sitting.

And the old neuter let me know these two

—

he used an ekstasis image conveying nu-

bf/e—would join flow with me in an effort to

explain their relationship to Maternal Grand-

father. It was the first voluntary act of assist-

ance the tribe had offered in six months.

Later that day I
found the thorny branch

of an emeraldberry bush wedged into one
of the extensible struts I'd used in building

the wickyup. It was festooned with fruit.

Where the aborigines had found it, out there

in that shattered terrain, I don't know. The
berries were going bad, but I pulled them
off greedily, nicking my hands on the thorns,

squeezing the sea-green juice into my
mouth.

So I knew my unwelcome guest was pay-

ing for his sparse accommodations.
And we went on that way, with him lurking

about and sitting talking to Amos and his

tribe lor hours on end, and me stumping

about trying to play Laird of the Manor and



getting almost nowhere trying to impart phil-

osophical concepts to a race of creatures

that listened attentively and then gave me
the distinct impression that I was retarded

because I didn't understand Maternal

Grandfather's hungers.

Then one day he was gone. It was early in

the crossover season and the hard winds

were rising from off the Hotlands. I came out

of the wickyup and knew I was alone. But I

went to his tent and looked inside. It was
empty, as I'd expected it to be. On a rise

nearby, two male fuxes and an old neuter

were busy patting the ground, and I strolled

to them and asked where the other man was.

The hunters refused to join flow with me. and
continued patting the ground in some sort

of ritual. The old fux scratched at his deep
blue fur and told me the holy creature had
gone off into the Icelands. Again.

I walked to the edge of Westspit and stared

off toward the glacial wasteland. It was
warmer now. but that was pure desolation

out there. I saw faint trails made by his skids,

but I wasn't inclined to go after him. If he

wanted to kill himself, that was his business.

I felt an irrational sense of loss.

It lasted about thirty seconds; then I

smiled; and went back to the old fux and
tried to start up a conversation.

Eight days later the man was back.

Now he was starting to scare me.

He'd patched the heat-envelope. It was
still cracked and looked on the edge of un-

serviceability, but he came striding out of

the distance with a strong motion, the skids

on his boots carrying him boldly forward till

he hit the mush. Then he bent, almost with-

out breaking stride, pulled them off, and kept

coming. Straight in to the base camp, up
Westspit. cowl thrown back, breathing

deeply, not even exerting himself much, his

long, horsey face flushed from the journey.

He had nearly two weeks' growth of beard,

and so help me, he looked like one of those

soldiers of fortune you see smoking clay

pipes and swilling up boar piss in the spacer

bars around Port Medea Heroic. An adven-

turer.

He sloughed in through the mud and the

suckholes filled with sargasso, and he
walked straight past me to his tent and went

inside, and I didn't see him for the rest of the

day. But that night, as I sat outside the wick-

yup, letting the hard wind tell me odor tales

of the Hotlands close to Argo at the top of

the world. I saw Amos the Wise and two other

old dromids come over the rise and go down
to his tent; and I stared at them until the he-

roic adventurer came out and squatted with

them in a circle.

They didn't move, they didn't gesticulate,

they didn't do a goddamned thing, they just

joined flow and passed around the impres-

sions like a vonge-coterie passing its dream-

pipe.

And the next-morning I was wakened by

the sound of clattering, threw on my enve-

lope and came out to see him snapping to-

gether the segments of a jerry-rigged sledge
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of some kind. He'd cannibalized boot skids

and tray shelves from the transport sheds
and every last one of the lash-up spiders the

lading'crews use to tighten down cargo. It

was an ugly, rickety thing, but it looked as if

it would slide once he was out of the mush.

Then it dawned on me he was planning to

take all that out there into the Icelands. "Hold

it, mister," I
said. He didn't stop working.

I

strode over and gave him a kick in the hip.

"I said: Hold it!"

With his right hand he reached out,

grabbed my lett ankle, and lifted. I half-

turned, found myself off the ground, and
when I looked up I was two meters away, the

breath pulled out of-me; on my back. He was
still working, his back to me.

I got up and ran at him. ! don't recall seeing

him look up, but he must have, otherwise

how could he have gauged my trajectory?

When I stopped gasping and spitting out

dirt, I tried to turn over and sit up. but there

was a foot in my back. I thought it was him,

but when the pressure eased and I could

4/ had a dream
of times past as I stared

at one pool

of changing colors that

bubbled and sang.

My heart was filled with

feelings I had
not known since childhood.^

look over my shoulder I saw the blue-turred

shape of a hunter fux standing there, a spear

in his sinewy left hand. It wasn't aimed at me,

but it was held away in a direct line that led

back to aiming at me. Don't mess with the

holy man, that was the message.

An hour later he pulled the sledge with

three spiders wrapped around his chest and

dragged it off behind him, down the land

bridge and out into the mush. He was lean-

ing forward, straining to keep the travois from

sinking into the porridge till he could hit firmer

ice. He was one of those old holograms you

see of a coolie in the fields, pulling a plow

by straps attached to a leather band around

his head.

He went away and I wasn't stupid enough
to think he was going for good and for all.

That was an empty sledge.

What would be on it when he came back?

It was a thick, segmented tube a meter

and a half long. He'd chipped away most of

the ice in 'which it had lain for twenty years,

and I knew what it was, and where it had

come from, which was more than I could say

about him.

It was a core laser off the downed Dae-

dalus power satellite, whose orbit had de-

cayed inexplicably two years after the

Northcape Power District had tossed the

satellite up. It had been designed to calve

into bergs the glaciers that had gotten too

close to coastal settlements: and then melt

them. It had gone down in the Icelands of

Phykos, somewhere between the East Pole

and Icebox, almost exactly two decades ago.

I'd flown over it when they'd hauled me in

from Enrique and the bush pilot decided to

give me a little scenic tour We'd looked down
on the wreckage, now part of a complex ice

sculpture molded by wind and storm.

And this nameless skujge who'd invaded

my privacy had gone out there, somehow
chonked loose the beamer—and its power
collector, if I was right about the fat package
at the end of the tube—and dragged it back
who knows how many kilometers , . . forwhy?
Two hours later I found him down one of

the access hatches that led to the base
camp's power station, a fusion plant, deu-

terium source; a tank that had to be replen-

ished every sixteen months: I didn't have a

refinery.

He was examining the power, beamers that

supplied heat and electricity to the camp. I

couldn't figure out what he was trying to do,

but I got skewed over it and yelled at him to

get his carcass out of there before we both

froze to death because of his stupidity. Af-

ter a while he came up, sealed the hatch,

and went off to tinker with his junk laser.

I tried to stay away from him in the weeks
that followed. He worked over the laser,

stealing bits and pieces of anything nones-

sential that he could find around the camp.
It became obvious that though the lacy so-

lar-collector screens had slowed the Dae-

dalus's fall as they'd burned off, not even

that had saved the beamer from serious

damage. I had no idea why he was tinkering

with it, but I fantasized if he could get it work-

ing he might go off and not come back.

And that would leave me right where I'd

started, alone with creatures who did not

paint pictures or sing songs or devise dances

or make idols; to whom the concept of art

was unknown; who responded to my at-

tempts to communicate on an aesthetic level

with the stolid indifference of grandchildren

forced to humor a batty old aunt.

It was penitence indeed.

Then one day he was finished. He loaded

it all on the sledge—the laser, some kind of

makeshift energy receiver package he'd

mated to the original tube, my hologram pro-

jector, and spider straps and harnesses, and

a strut tripod—and he crawled down into

the access hatch and stayed there for an

hour. When he came back out he spoke to

Amos, who had arrived as if silently sum-
moned, and when he was done talking to

him he got into his coolie rig and slowly

dragged it all away. I started to follow, just to

see where he was going, but Amos stopped

me. He stepped in front of me and he had
ekstasis with me and I was advised not to

annoy the holy man and not to bother the

new connections that had been made in the
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camps power source.

None of that was said, of course. It was
vague feelings moerfect images: hunches,

impressions, thin suggestions, intuitive urg-

ings. But I got the message. I was all alone

on Meditation Island. Ihere by sufferance of

thedromids, as long as I didn't interfere with

the holy adventurer who had come out of

nowhere to fill me with the rage I'd fled across

the stars to escape.

So I turned away from the Iceiands, good
riddance, and tried to make some sense out

of the uselessness of my life. Whoever- he

had been, I knew he wasn't coming back,

and I
hated him for making me understand

what a waste of time I was.

That night I had a frustrating conversation

with a turquoise fux in its female mode. The
next day I shaved off my beard and thought

about going back.

He came and wen? elever r ^-es in the next

two years. Where and how he lived out there.

I
never knew. And each time he came back

he looked thinner, wearier, but more ec-

static. As if he had found God out there. Dur-

ing the first year the
J

uxes began making the

trek: Out there in the shadowed vastness of

the Iceiands they would travel to see him.

Gone for days and then returned to speak
among themselves i asked Amos what they

did when they mace thc-i negira. and he said,

through ekstasis, "He must ive. ;s thai nol

so?" To which I responded, "I suppose so."

though I wanted to say, "Mot necessarily,"

He returned once to obtain a new heat-

envelope. I'd had supplies dropped in, and

they'd senl me a latest model, so I didn't ob-

ject when he took my old suit.

He returned once for the death ceremony

of Amos the Wise, and seemed to be lead-

ing the service. I stood there in the circle and

said nothing, because no one asked me to

contribute.

He returned once to check the fusion plant

connections.

But after two years he didn't return again.

And now the dromids were coming from

whal must have been far distances, to trek

across Mediation Island, off the land bridge,

and into the Iceiands. By the hundreds and

finally thousands they came, passed me, and

vanished inlo Ihc c-enal wirterand. Until the

day a group of them came to me, and Iheir

leader. Ben of theOldTmes. oirec wfhme
in the fldw and -said, "Come with us to the

holy man," They'd always stopped me when

I
tried to go out there.

"Why? Why do you want me to go now?
You never wanted me .out there before?"

I

could feel the acid boiling up in my anger,

the. tightening of my chest muscles, the

clenching of my fists. They could burn in Argo

before I'd visit that lousy skujge!

Then the old i jx did sc^etnng that aston-

ished me. In three years they had done
nothing astonishing except bring me food at

the man's requosl. Bu: now :he aborigine ex-

tended a slim-fingered hand to his right, and

one of the males, a big hunter with bright-

blue fur, passed him his spear. Ben of the

Old Times pointed it at the ground and, with

a very few strokes, drew itvo figures in the

caked mud at my feet.

It was a drawing oi two humans standing

side-by-side, ihoi' hands lr<ed. One of them

had lines radiating out from his head, and

above the figures the dromid drew a circle

with comparable i-nes raoiahig outward.

It was the first piece of intentional art I had
ever seen created by a Medean life form.

The first, as. far as I knew, that had ever been

created by a native. And it had happened
as I watched. My heart beat faster. I had done

it! I had brought the concept of art to at least

one of these creatures.

"I'll come with you to see him," I said.

Perhaps my time in purgatory was com-

ing to an end. If was possible I'd bought some
measure of redemption.

I checked the fusion plant that beamed
energy to my heal-envelope, to keep me from

freezing; and I got out my boot skids and
Ba'al ice-claw; and I racked the ration dis-

penser in my pack full of silvr wrap: ana I

followed them out there, Where I had not

been permitted to venture, lest I interfere with

their holy man. Well, we'd see who was the

more important of us two: a nameless in-

truder who came and went without ever a
thank you, or William Ronald Pogue, the man
who brought art to the Medeans!

For the first time in many years I felt light,

airy, worthy. I'd sprayed fixative on that pic-

tograph in the mud. It might be the most

valuable exhibit at the Pogue Museum of

Native Art. I chuckled at my foolishness, and

followed the small band of fuxes deeper into

the iceiands.

It was close on crossback season, and

the winds were getting harder, the storms

were oc-liing nas:ier. Not as impossible as it

would be a month hence, but bad enough.

We were beyo'io' '.no f 'if glacier that could

be seen from Meditation Island, the spine of

ice cartographers had named the Seurat.

Now we were climbing through the NoName
Cleft, the fuxes chinking out hand- and foot-

holds with spears and claws, the Ba'al snarl-

ing and chewing pils for my own ascent.

Green shadows swam down through the

Cleft, One moment we were pulling our-

selves up through twilight, the next we
couldn't see a shape before us. For an hour

we lay flat against the ice-face as an hyster-

ical wind raged down the Cleft, trying to tear

us loose and fling us into the cut below.

The double shadows flickered and
danced around us. Then everything went into

the red, the wind died, and through now-

bloody shadows we 'cached the crest of the

ridge beyond the Seurats.

A long slope lay before us, rolling to a plain

of ice and slush pools, very different from

the fields of dry ice farther west to the lifeless

expanse of Farside. Sunday was rapidly

moving into Darkday.

Across the plain, vision was impeded by

a wall of frigid fog rising off the tundra.

Vaguely, through the miasma, I could see

the great glimmering bulk of the Rio de luz,

kilometers-long ice mountain:



the final barrier octween :he Terminator lands

and the frozen nothingness of Farside. The
River of Light.

We hurried down the slope, some of the

fuxes simply tucking two, four, or six of their

legs under them and sliding down to the

plain. Twice I fell, rolled, slid on my butt, tried

to regain my feet, tumbled again, and de-

cided to use ~v packasaioooggan. By the

time we had gained the plain, it was nearly

Darkday and fog had obscured the land. We
decided to camp till Dimday, hacked out

sleeping pits in the tundra, and buried our-

selves.

Overhead the raging aurora drained red

and green and purple as I closed my eyes I

and let the heat of the envelope take me
|

away. What could the "holy man" want from

me after all this time?

We came through the curtain of fog, the

Rio de Luz scint llaxg ci
i — I v beyond its mask

of gray-green vapor. I estimated that we had
come more than thirty kilometers from Med-
itation Island. It was appreciably colder now,

and ice crysta.s glimmered Ike rubies and
emeralds in the blue fuxfur. And, oddly, a

kind of breath ess antic. paran had come over

the aborigines. They moved more rapidly,

oblivious to the razor winds and the slush

pools underfoot. They jostled one another in

their need to go toward the River of Light

and whatever the man out there needed me
to assist with.

It was a long walk, and for much of that

time I could see little more of the icewall than

its cruel shape rising at least fifteen hundred
meters above the tundra. But as the fog

thinned, the closer we drew to the base of

the ice mountain, the more I had to avert my
eyes from what lay ahead; The permanent

aurora lit the ice and threw off a coruscating

glare that was impossible to bear.

And then the tuxes tiashoa out ahead, and

I was left alone, striding across the tundra

toward the Rio de Luz.

I came out of the tog.

And I looked up and up at what rose above

me, touching the angry sky and stretching

as far away as I could see to left and right.

It seemed hundreds of kilometers in length,

but that was impossible.

I heard myself moaning.

But [ could not look away, even if it burned

out my eyes.

Lit by the ever-changing curtain of Me-
dea's sky, the crash and downdripping of a

thousand' colors that washed the ice in pat-

terns that altered from instant to instant, the

Rio de Luz had been transformed. He had
spent three years melting and slicing' and
sculpting kilometers of living ice— I couldn't

tell how many—into a work of high art.

Horses of liquid blood raced through val-

leys of silver light. The stars were born and
breathed and died in one lacy spire. Shards

of amber brilliance shattered against a dia-

mond-faceted icewall through a thousand

apertures cut-in the facing column, f^airy

towers too thin to exist rose from a shad-

owed hollow and changed color from meter

to meter all up their length. Legions ot rain-

Y)unever forget

yourfirstGirl.



bows rushed from peak to peak, like water-

falls of precious gems. Shapes and forms

and spaces merged and grew and van-

ished as the eye was drawn on and on. In a

cleft he had formed an intaglio that was black

and ominous as the specter of death. But

when light hit- it suddenly, shattering and
spilling down into the bowl beneath, it be-

came a great bird of golden promise. And
the sky was there, ioo. All of it, reflected back

and new because it had been pulled down
and captured. Argo and the far suns and

Phrixus and Helle and Jason and Theseus
and memories of suns that had dominated

[he 'empty places and were no longer even

memories. I had a dream of times past as I

stared at one pool of changing colors that

bubbled and sang. My heart was filled with

feelings I had not known since childhood.

And it never stopped. The pinpoints of bright-

blue flame skifte-rec across the undulating

walls of sculpted ice, rushed toward a cer-

tain destruction in the deeps of a runoff cut,

paused momentarily at the brink, then flung

themselves into green oblivion. I heard my-
self moaning and turned away, looking back

toward the ridgo across :he fog and tundra;

and I
saw nothing, nothing I It was too painful

not to see what he had done. I
felt my Ihroat

tighten with fear of missing a moment of that

great pageant unfolding on Ihe ice tapestry.

I iurned back and it was all new. I was seeing

it first and always as I had just minutes be-

fore . . . was it minutes . . . how long had I

been staring into that dream pool . . . how

many years had passed .
. .
and would I be

fortunate enough to spend the remainder of

my life just star ding hero treaihing in the

rampaging beauty I beheld? I couldn't think,

pulled air into my lungs only when I had for-

gotten to breathe for too long a time.

Then I felt myself being pulled along and
cried out against whatever force had me in

its grip that would deprive me of a second
ol iliat lower no. narcotic.

But I was pulled away, and was brought

down to the base of the River ol Light, and

it was Ben of Ihe Old Times who had me. He
forced me to sit, with my back to the moun-
tain, and after a very long time in which I

sobbed and fought for air, I was able to un-

derstand that I had almost been lost, that the

dreamplace had taken me. But
I
felt no grat-

itude. My soul ached to rush out and stare

up at beauty forever.

The fux flowed with me, and through ek-

stasis I felt myso I ceasing :o pitch and yaw.

The colors dimmed n :he grottoes behind

my eyes. He held me silentlywith a powerful

flow until
I
was William Pogue again. Not just

an instrument through which the ice moun-
tain sang its song, but Pogue, once again

Pogue.

And I looked up, and
I
saw the faxes

hunkered around the body of their "holy

man"; they were manny drawings in the ice

with their claws. And I knew it was not I who
had brought them to beauty.

He lay facedown on the ice, one hand still

touching the laser tube. The hologram pro-

jector had been attached with a siipcard

computer. Still glowing was an image o'the

total sculpture. Almost all of it was in red Tines,

flickering, fading, coming back m wiifi power

being fed from base camp: but one small

section near the top of an impossibly angled

flying bridge and minaret section was n bJue

line.

I
siared at it for a while. Then Ben said ttiis

was the reason I had been brought to that

place. The holy man had died before he

could complete the dreamplace. And in a
rush of flow he showed me where, in the

sculpture, they had first understood what

beauty was, and whal art was, and how they

were one with the Grandparents in the sky.

Then he had created a clear, pure image. It

was the man, flying to become one with Argo.

It was the stick figure in the mud: It was the

uninvited guest with the lines of radiance

coming out of his head.

There was a pleading tone in the fux's ek-

stasis. Do this tor us. Do what he did not

have time to do. Make it complete.

I
stared at the laser lying there, with its

unfinished hologram image blue and red and
flickering, It was a bulky, heavy tube, a meter

and a half long. And it was still on. He had
fallen in the act.

I watched them scratching their first draw-

ings, even the leasi of them, and I wept within

myself; for Pogue who had come as far as

he could, only to discover it was not far

enough. And I hated him for doing whal I

could not do. And I knew he'd have com-
pleted it and walked off into Ihe emptiness

of Farside, to die quickly in the darkness,

having done his penance . . . and more.

They stopped scratching as if Ben had

ordered them to pay some belated attention

to me. They looked at me with their slanted

vulpine eyes now filling with mischief and
wonder. 1 stared back at them. Why should

I? Why the hell should I? For what? Not for

me, that's certain!

We sat there close and apart, for a long

time, as the universe sent its best light to pay

homage to the dreamplace.

The body of the penitent lay at my feet.

From time to time I scuffed at the harness

thai would hold the laser in position for cut-

ting. There was blood en he snoulder straps.

Alter a while I stood up and lified the rig.

It was much heavier than I'd expected.

Now they come from everywhere to see

it. Now they call it Oddum's Tapestry, not the

Rio de L.UZ, Now everyone speaks of the

magic. A long lime ago he may have caused

the death of thousands in another place, but

they say that wasn't intentional; what he

broughf to the Medeans was on purpose. So
it's probably right that everyone knows the

name of Virgil Oddum, and what he created

at the East Pole.

But they should know me, too. I was there!

I did some of the work.

My name is William Ronald Pogue, and I

mattered. I'm old, but I'm important, loo. You

should know names.DO
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erned by the here and now; its causal world
is extremely limited in time and space. It

cannot take into account anything otherthan
what is directly happening to it right now. It

is "free" of everything else.

Omni: Whereas we, with our highly evolved
and less democratic nervous systems, are
not. We must bear the burden of a causal
matrix hugely expanded in space and time.

Levy: That's right. The common view is that

freedom and determination are inherently

incompatible. In reality, human freedom— in

a meaningful sense— is a freedom to be de-
termined by all the knowledge of the world
gleaned by evolution and stored in our
brains, by all the knowledge we've gained
from living that has changed our brains. What
I perceive as human freedom is this collab-

oration among evolutionary history, our per-
sonal histories, and the models we build of

imagined futures that the brain's organiza-
tion makes possible. We have available to

us an enormous pool of information—much
of it genetic—that grants us the freedom to

choose and therefore better survive.

Omni: Doesn't the concept of "I" present a
further dilemma? If the physical brain gov-
erns all human behavior, then isn't "I" re-

duced to the level of a metaphysical by-
stander? Any personal responsibility "I"

might have for "my" actions becomes an-
other humanist self-deception.

Levy: Mo. That conclusion stems from mud-
dled thinking about the relationship be-
tween the brain and consciousness. Look,
suppose you were asked to describe the
structure and dynamics of life in the United
States under the current form of govern-
ment. One hypothetical way would be to de-
scribe all the moment-to-moment actions and
behaviors of each of our two hundred forty

million or so people, moving on to interac-

tions among people, then to interactions

among groups of people, then to groups of

groups, et cetera. At each higher level of

classification, you would need to describe
the new structures and dynamics that have
emerged from the lower-level interactions—
the families, communities, cities, counties,
states, the national government, in short all

the social institutions incorporated into our
nation. When you finally reach the top or-

ganizational level, you could say that its

characteristics are "caused" by all those
moment-to-moment actions of its individual

people. What you'd be forgetting is the re-

verse, namely that the people themselves are
influenced by—are under the control of—
the social structure of which they are a part.

Well, that's how it is with the brain. The
causal arrow doesn't only go in one direc-
tion—bottom up—from molecules to neu- -

rons to collections of neurons and up to the
organization of the whole brain. It also runs,
like a nation, top down. Global brain activity

acts as the top-level regulator to integrate

lower-level systems. And "I" is that-part of
this top-level regulation that represents the

self in consciousness.

Omni: Consciousness, then, is always ac-
tive, always in charge?
Levy; Well, Roger Sperry has proposed, and
I concur, that those brain activities to which
we have access—the conscious parts that

we designate with the pronoun /—simply
represent emergent properties of certain
types of neural-circuit activities in space and
time, just as liquidity, say, is an emergent
property of the activities of collections of
water molecules in space and time, even
though it's not a property of a single mole-
cule. And it's these emergent properties that

constrain and regulate all lower-level sys-
tems, much as the global structure of gov-
ernment constrains and regulates all lower-
level institutions and the individuals who
make them up.

If this is right, then I think that the problem
of who or what is in charge evaporates. My
decisions and choices and actions are not
uncaused but instead are powerfully deter-
mined by that enormous causal matrix of in-

'•The jelly fish is

almost perfectly free. It

has a primitive

pervous system, with every

cell having

equal political status. It is

free of the past

or the imagined future.^

formation that is represented in my brain's

organization. In a very real sense, though,
these decisions are also se/f-determined,

since the organizational aspects that emerge
as consciousness, that are interpreted as "I,"

are the determiners.

Omni: You seem to be one of the few theo-
reticians in neuroscience today. Has the drive
to speculate and mold bits of information into

a broad synthesis always been with you?
Levy: The word theoretician is far too grand
to describe me. Also, it will be a long time
before the study of human neuropsycholog-
ical relations reaches such an advanced
stage of development that it can support a
truly formal theoretical branch.

Perhaps, though, I don't have the good
sense, or maybe the will, to stay away from
wobbly speculative branches that, quite
probably, will snap off from the tree. People
often say to me: "You're a scientist because
you want to help humanity, right?" And I say,

"Wrong.." First, I could never be so arrogant
to actually think that I, Jerre Levy, will some-
day help the whole of humankind. Of course,
it would be nice if my research were to ben-
efit somebody somewhere at some time, but
if that were the reward I needed, the source

of my motivation. I'd have long ago col-

lapsed into catatonic depression.
I think your fundamental motivation in

doing science must be your desire to un-
derstand some piece of reality.

I want to find

out how the brain operates. And to do that,

I have to ask all sorts of questions, have to

come at the brain from all kinds of directions,

and have to make speculative leaps to try to
fit it all together. Because even if these as-
sumptions eventually prove wrong—and
they usually do—one possible explanation
will have been eliminated from the universe.

This will direct attention to others that might
not have been conceived of before. That's
part of the fun of the game.

Since the days of my Caltech work with
split-brain patients, reality has really hum-
bled me, I had believed that reality was going
to be beautifully simple and that if you
thought up something that seemed simple
and elegant, it had to be true, because how
dare reality not conform to something so
pretty? Well, now I've changed my mind.
The reality of the human brain, I've de-

cided, is contentious, misleading, complex,
and flirtatious. Nature is trying to lead you
down a garden path, usually of your own
making. Nature hides and leaves false clues,

and I seek. Yes, it wants a contest, a game.
Omni: Can you give an example?
Levy: Yes, One of the ideas

I had when I was
still working with Roger Sperry was that the
right hemisphere of ihe human brain attends
to and represents the holistic, configura-
tional aspects of its experiences and that the
left hemisphere is more analytic. The right

hemisphere synthesizes things into a global
form, whereas the left seems to pay atten-
tion to specific and detailed features. This is

now a popular notion, but I think it may be
wrong. Reality, in that instance, may have
been playing a game with us.

Omni: Has this come up recently?
Levy: In research published in 1983, we first

examined a group of adult right-handers for

patterns of errors they made in identifying

nonsense syllables that were rapidly flashed
on a space either to the left or to the right of

a fixation point. Information presented from
one side of space projects to the opposite
side of the brain, and asymmetries of per-
formance that favor one half of the space
reflect a superiority of the hemisphere on the

opposite side. These people's error patterns
showed that the left hemisphere had ex-
tracted information about the syllable as a
whole, as a pronounceable phonetic image
that was more than the mere collection of

three separate letters that formed the sylla-

ble. In contrast, the right hemisphere treated
each letter as an individual unit and did not
integrate them into a pronounceable name
code. In encoding the information, the right

hemisphere proceeded sequentially, letter

by letter, from the top to the bottom of the
vertically oriented syllables.

In another study, which has been in prog-
ress for years, we examined dyslexic and
nondyslexic children on the same task. The
nondyslexic children showed the same
global encoding for the left hemisphere and
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letter-by-letter encoding for the right hemi-

sphere as was seen in our adult subjects.

But the dyslexic children displayed the same
letter-by- letter encoding for the left hemi-

sphere as they did for the right.

Well, all of this suggests that when a ver-

bal configuration was considered, a config-

uration that is a phonetic image—the sound

of a word— it was the normal left hemi-

sphere that manifested holistic processing.

The right hemisphere exhibited feature-by-

feature analysis. This is just the opposite of

what I had suggested at Caltech. At Cal-

fech, my inference was based on the per-

formance of split-brain patients on tasks that

were specialized to the right hemisphere.

On these tasks, it was indeed the case that

the right hemisphere

showed holistic proc-

essing and that the left

hemisphere showed
analytic processing.

Furthermore, the stud-

ies of other tasks thai

have seemed to sup-

port that dichotomy
looked at visuospatial

configurations, not at

verbal configurations.

In fact, the very idea

of some emergent
form that was synthe-

sized into more than

just the mere collec-

tion of parts has been
solely restricted to

considerations of vi-

suospatial forms.

Well, now it seems
guite possible to me
that all this requires

considerably more in-

vestigation. It seems
possible that when a

task is within the spe-

cialized domain of a
hemisphere, then in-

formation is synthe-

sized into some
higher-order configu-

ration, and that lea-

tu re-by-feature proc-

essing is compelled

for the unspecialized

hemisphere that lacks

the capacity tor deriving the emergent syn-

thesis. The way each hemisphere deals with

incoming information—how it encodes it

—

depends on what sort of information it is and

what the hemisphere can do with it.

Omni: Do you look back with any regret to

the comparative simplicity of the early days

of your split-brain work? Does the science

game seem more complicated now?
'

Levy: Not really. In those days I understood

so much less than
I
understand now. And

the perspective
I had on things was so much

less satisfying..

Omni: What first made you want to become
a scientist?

Levy: Oh. I was in love with science from the

very beginning. I'd puzzled over the prob-

lem of perspective since before i was five. I

couldn't figure out why planes in the sky

looked so tiny, whereas those on the ground

seemed huge. Finally
I
asked my mother. "I'm

not even sure I can really answer that ques-

tion," she said, "but when you grow up, you

can spend your entire life asking and an-

swering questions."

"I can't do that,"
I
objected, ."because

adults have to work to make money."

"But Jerre, you can get paid to ask ques-

tions," she said. "People who get paid for

asking questicr-s are caled scientists." I was
astounded, but that's how it all started.

-

Omni: When did you first realize that you were

going to have to be a female scientist?

Levy: In my junior or senior year, after I'd
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learned all the scenes high scnool had to

ofler—which wasn't much—a guidance
counselor gave us aptitude tests. Then she

called each of us into her office to discuss

our plans after graduation. When I
told her I

was going to be a scientist, she said, "That's

going lo be impossible!" And
I
panicked,

thinking: I've done very badly on the tests. I

can't be a scientist, so I have to commit su-

icide! But no. She said I'd done very well on

the tests, but femalesjust didn't become sci-

entists. This was 1955 or 1956.
1
could go to

college, she.said, and major in chemistry or

biology as an undergraduate. If, by some
miracle,

I did get into graduate school, the

most I could ever aspire to would be to teach

at some girls' school. No research institution

ever hired a female. Well, being a passion-

ate seventeen-year-old, I was bawling my
eyes out. Then she said: "Possibly, just pos-

sibly, you could be a psychologist."

"But psychology isn't a science, and be-

sides, I don't want to talk to crazy people all

day," I said. So she explained the difference

between clinical and experimental psychol-

ogy; how, as an experimental psychologist,

I might study the behavior of animals. It was
called psychology, she said, even though it

actually was biology—a real science!

Omni: So you took her advice?

Levy: Yes. But for years
I
couldn'tfind any

experimental psychology. I went to New-
comb College, at Tulane University, and then

to the University of Miami. I was married and
had two children. Only

in the second semes-
ter of graduate school,

which was mostly the

same old stuff, did I

get my first course in

physiological psy-

chology. I adored it,

and I decided to pur-

sue that. So I took

several courses at

the medical school in

animal brain surgery

and advanced neuro-

anatomy.

The psychology de-

partment, which was
one hundred percent

male, deemed it utterly

inappropriate for a

woman to be in "their"

area. But they did ac-

cept my minor and
grant me an assistant-

ship and a stipend.

The second year I had

a National Science
Foundation predoc-

toral fellowship. But in

the third year the de-

partment claimed it

had lost my applica-

tion for another assist-

antship. I forced the

issue, and finally, at a

graduate-school meet-

ing, the psychology
faculty announced its

criteria for the giving of assistantships.

One was gender. At this public meeting,

it was stated in so many words: "Universities

don't want female faculty, so why should we
waste time training them'' Only if any money
remains after the males have been taken

care of will any of it go to females."

I
was divorced, and I

had two young chil-

dren. I was at the end of my rope. My life
'

was on the edge. But suddenly
I
remem-

bered one person in the university who was
doing behavioral research outside the psy-

chology department—Warren Wisby, at the

Institute for Marine Science, out on Key Bis-

cayne. He didn't know me from Adam's

house cat, but I drove there and asked him

to give me an assistantship. First he said no,
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but after he'd heard my story and made a

few phone calls, he asked: "Will you work on

the spectral sensitivity of shrimp?"

"Yes," I said. He asked. "When do you want

to start?"

"Right now," I said.

Omni: What was the point of the work?

Levy; Well, it was actually a very practical

problem, and a marvelous introduction to

experimental science. I was forced to con-

front scientific problems head-on without

taking the scientilic literature at face value.

The problem concerned the shrimpers in the

Miami area. Their time-honored shrimping

method was to go out on the very dark night

of the new moon and shine bright lights on

the water. Shrimp, being positively photo-

tactic [they move toward light], would be at-

tracted, come to the surface, and be netted.

Unfortunately, this no longer worked well.

First, I tried classical Pavlovian condition-

ing on my subjects, which were a godsend;

I could eat them afterward. Classical con-

ditioning didn't work because after three or

four shocks, they'd simply go into a com-

plete neuromuscular shock. Next I built a Y-

maze—a water maze. It had two arms, one

dark, the other illuminated by monochro-

matic light, the intensity and wavelength of

which I could vary. That worked much bet-

ter, and I learned that a large number of the

shrimp were negatively phototactic! The

shrimping method had, over the years, ac-

tively selected the positively phototactic

shrimp in favor of what had once been a tiny

minority of negatively phototactic ones; 1 had

one shrimp, Stanley, who was so negatively

phototactic that even the tiniest amount of

light would send him off in the other direc-

tion. I worked on this—and on Stanley—un-

til midnight of December 31, 1965, the day

before I
left for Caltech. I remember writing

to Warren from Pasadena: "The only thing
I

can suggest is that they go out on the night

ot a full moon—a bright night—and hang an

umbrella over the water They should alter-

nate the two methods every year to pre-

serve the polymorphism."

Omni: Why did you move to Caltech?

Levy: Roger Sperry's research was heroic

and fantastic to me; so I visited him when he

came to a meeting in Miami. Alter we'd been

talking for about four hours, he said: "Why
don't you come?" Caltech had no psychol-

ogy department, just a department of biol-

ogy; so I'd have to start all over again. I said

no. But he kept on telephoning, and finally

he badgered me into formally applying.

After I'd gotten in, Roger told me; "The

morale is not good. You're kind of extro-

verted and outgoing, and I
figure you'll pep

up the whole group."

Omni: Do you think your detours and

changes of direction between getting your

doctorate in 1969 and yourarrival at the Uni-

versity of Pennsylvania in 1972 were at all

useful?

Levy: Oh, yes. Since my work in Miami with

shrimps, I've learned that science is a con-

stant questioning, aimed at gaining a closer

and closer description of reality. Now my
work is on the human brain, and zeroing in
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on ils reality i~phss I he pes. ig of some very

large questions: How does the organization

of the human brain generate the gamut of

human behavior and psychology that give

us one particular capacity and not another?

How would altering the brain's neurological

plan change our behavior? How do genes
guide'the development of the nervous sys-

tem? How does the environment modulate
these neurological patterns, which in turn

affect behavior? And how do hormones

—

particularly sex hormones—alfect such
patterns and thus affect behavior?

Omni: Returning to your work on cerebral

dominance, why are there two hemispheres
in the first place?

Levy: The very fact of bilateral symmelry in

primitive creatures such as the annelid worm
[it's composed of essentially identical halves]

means that there must be neural tissue to

regulate what are now the two sides of its

body. In the worm, there are a pair ol head
ganglia, one on the left and one on the right,

each regulating its respecfive side of the

body. In vertebrate animals, including man,
there is a neural crossover. The right hemi-

sphere controls Ihe left side of the body and
vice versa. No one really knows why the.

crossover occurred, though there have been
a number of suggestions.

Cerebral "dominance has evolved be-
cause it's an efficient use of neural space,
particularly when you've got an animal whose
biological litness, with evolution, became

progressively more dependent on intelli-

gence. Two hemispheres absolutely identi-

cal in function would be sheer redundancy
We can hardly afford that feature if we live

by our wits. So each hemisphere is different

because it will give us elaborated capacity

by allowing the brain to confine certain neural

programs to one side or the other.

Imagine neural program X that regulates

speaking, singing, or the sort of fine-motor

sequential activities of the hand that are used
in tool building. Well, neural program X is

good for programming things in time or for

extremely rapid changes of the muscula-
ture. It's functional, then, for it to be confined

to one side of the brain so that the other side

can develop a neural program that's optim-

ized lor other things, like understanding re-

lations in space. Since our gigantic corpus
callosum integrates the activities of the two
hemispheres, we thus have two separately

realized programs. Sensory information,

which is temporal in nature, can be re-

mapped onto a spatial representation or vice

versa. It would do absolutely no good, by
the way, to have differentiated hemispheres
it they couldn't communicate with each other.

Omni: This was the case with Sperry's split-

brain patients, who provided a major ave-

nue into the analysis of the separate respon-

sibilities of the two hemispheres. Another
avenue of analysis was through a person's

left- or right-handedness.

Levy: Yes. Saying somebody is right-handed

carries all sorts of implications about that

person's brain, because we know that in

about ninety-eight percent of right-handers,

speech and all other language functions are

specialized to the left side of the brain,

whereas a variety of nonverbal functions

—

particularly visuospatial ones—are special-

ized to the right side of the brain.

Left-handedness, however, tells us very

little about brain organization. Most so-called

left-handers use their right hands for some
things, and like right-handers, sixty to sev-

enty percent of them seem to have speech
functions in their left hemispheres. Of the re-

maining thirty to forty percent, some have
speech functions bilaterally represented, and
some have them confined to the right hemi-

sphere. And even knowing that information

tells us nothing about other language func-

tions or about visuospatial funclions. No; left-

handers are a mess.
Omni: Left-handedness seems to be more
common in males, and almost all learning

disorders are apparently left-hemisphere

disorders. What do you think of the various

connections that have been made in recent .

years between handedness, learning dis-

orders, and gender?
Levy: Well, we don't know the mechanism
by which they hang together, but we do have
all sorts of correlations. In a recent study, for

example, we looked at forty dyslexics: twenty

boys and twenty girls. Now, among the

twenty girls there were three who were left-
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handed, which is not significanfly offerers

from the population frequency. Bui anang

the boys, there were seven who ware ier£-

handed, Left-handedness is increased il

dyslexics and their relatives: in aufefc E* -

dren and their relatives; even in children *«
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lexic, autistic, and mathematically [pled "--=

are all more likely to be boys than g.rs

I think the biological evidence s over-

whelming now that there are bioocicaPy

caused differences, on average, r -~.s -c-

mal male and female brain. These aver-

ages, however, don't allow one to precci

anything about individuals. People see~ k
have an irresistible tendency to simplify caa.

It's been said that women are left-hem^

sphere specialists, whereas men are r \gr:-

hemisphere specialists. The fact is that for

each sex. each hemisphere may specialize

in a different skill. It has been endlessly ver-

ified that males excel in three-dimensionaJ,

spatial visualization. But if you look at stodfes

that measure lateralization in the under-

standing of emotion, females show bigger

left-visual-field advantages, which suggests

that the female right hemisphere is more

specialized than that ot the male, in this in-

stance. It may be less specialized for spatial

relationships and very specialized for un-

derstanding the meaning of facial expres-

sion, for understanding emotion in general

Omni: And the male left hemisphere?

Levy: Human beings use language in two

different ways: as tools for communication

and as pure organs of thought. Although

each sex has both these capacities, males

seem to be superior in using language as a

tool for thinking (typified by mathematics),

and females excel in using language as an

agent of social communication. All the fa-

culties in between—such as vocabulary

knowledge and verbal reasoning—are equal

tor males and females.

Omni: Where do you feel these studies of

neurophysiology, genetics, and human be-

havior are leading?

Levy: The future is anything: The brain is still

an unknown irontier. We've got people work-

ing at the molecular level, and others work-

ing at the level of behavior, and groups at

every possible level in between. And we're

picking up bits and pieces about how the

brain operates, how this cerebral event is

related to that psychological function. But

how all this is going to be integrated, we don't

yet know. And there's one question that for

all our progress we haven't yet touched: How

is it that in a piece of matter yay big, when

neural activity proceeds in certain spatial-

temporal patterns of organization, con-

sciousness occurs? We haven't the foggiest

notion. The understanding of conscious-

ness is now at the level that the understand-

ing of life was at eighty years ago. We didn't

have the slightest idea in 1900 what were the

necessary and sufficient critical conditions

of organization of matter in space and time

that made for life. Now we know. Life is not

a thing. It's an emergent process of certain

organizations of matter. Consciousness is not

a thing. It too is a process.DO



FLYING SAUCER
Bombers, anytime, any place," said Leroy,

'And what if you can't?" asked Lucius.

"You guys like piss a lot, don't you?" There
was a general- movement toward the Kool-

Tones. Lucius held up his hand. "Well," said
Leroy, "how about all the members of the

losing group drink a quart apiece?"
Hands of the Kool-Tones reached out to

stifle Leroy. He danced away.

"I like that," said Lucius. "I really like that.

. That all right, Bobby?"
"I'm going to start saving it up now."

"Who's gonna judge7 " asked one ot the
Bombers.

"The same as always," said Leroy, "The
public, invite 'em in."

"Who do we meet with to work this out?"

asked Lucius.

"Vinnie of the Hellbenders. He'll work out
the terms."

Slim was beginning to see he might not

be killed that night. He looked on Leroy with

something like worship.

"How we know you guys are gonna show
up?" asked Bobby.

"I swear on Sam Cooke's grave," said
Leroy

"Let 'em pass," said Bobby.
They crossed out of the freight yard and

headed back for the projects.

"Shit, man!"

"Now you've done it!"

"I'm heading for Florida."

"What the hell, Leroy, are you crazyT
Leroy was smiling. "We can take them,

easy," he said, holding up his hand flat.

He began to sing "Chain Gang," The other

Kool-Tones joined in, but their hearts weren't

in it. Already there was a bad taste in the
back of their throats.

Vinnie was mad.
The black outline of a mudpuppy on his

white silk jacket seemed to swell as he
hunched his shoulders toward Leroy.

"What the shit you mean, dragging the
' Hellbenders into this without asking us first?

That just ain't done, Leroy."

"Who else could take the Purple Monsters
in case they wasn't gentlemen?" asked Leroy.

Vinnie grinned. "You're gonna die before
you're fifteen, kid."

"That's my hope."

"Creep. Okay, we'll take care of it."

"One thing," said Leroy. "No instruments.

They gotta get us a mike and some amps,
and no more than a quarter of the people
can be from Monster territory. And it's gotta
be at the freight dock."

"That's one thing?" asked Vinnie.

'A few. But that place is great, man. We
can't lose there."

Vinnie smiled, and it was a prison-guard

smile, a Nazi smile. "If you lose, kid, after the

Monsters get -through with you, the Hell-

benders are gonna have a little party."

He pointed over his shoulder, to where
something resembling testicles floated in al-
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cohol in a mason jar on a shelf. "We're put-

ting five empty jars up there tomorrow. That's

what happens to people who get the Hell-

benders involved without asking and then

don't come through when the pressure's on.

You know what I mean?"
Leroy smiled. He left smiling. The smile

was stil! frozen to his face as he walked down
the street.

This whole thing was getting too grim.

Leroy lay on his cot listening to his sister

and her boyfriend porking in the next room.

jtwas late at night. His mind was still work-

ing. 'Sounds beyond those in the bedroom
came to him. Somebody staggered down
the project hallway, bumping from one wail

to another. Probably old man Jones.

Chances are he wouldn't make it to his room

all the way at the end of the corridor. His

daughter or one of her kids would probably

find him asleep in the hall in a pool of barf.

Leroy turned over on the rattly cot, flipped

on his seven-transistor radio, and jammed it

up to his ear. Faintly came the sounds of an-

other Beatles song.

He thumbed the tuner, and the four creeps

blurred into four or five other Englishmen

singing some other stupid song about com-
ing to places he would never see.

He went through the stations until he

stopped on the third note of the Monotones'

"Book of Love." He sang along in his mind.

Then the deejay came on, and everything

turned sour again. "Another golden oldie,

'Book of Love,' by the Monotones. Now here's

the WBKD pick of the week, the fabulous

Beatles with 'I've Just Seen a Face.' " Leroy

pushed the stations around the dial, then

started back.

Weekdays were shit. On weekends you

could hear good old stuff, but mostly the sta-

tions all played Top 40. and that was English

invasion stuff, or if you were lucky, some Mo-

town. It was Monday night. He gave up and

turned to an all-night blues station, where

the music usually meant something. But this

was like, you know, the sharecropper hour

or something, and all they were playing was
whiny cotton-chop pin' work blues from some
damn Alabama singer who had died in 1932.

for God's sake.

Disgusted, Leroy turned off the radio.

His sister and her boyfriend had quit for a

while, so it was quieter in the place. Leroy lit

a cigarette and thought of getting out of here

as soon as he could.

I mean, Bobby and the Bombers had a

record, a real big-hole forty-five on

WhamJam. It wasn't selling worth shit from

all Leroy heard, but that didn't matter. It was
a record, and it was real, it wasn't just sing-

ing under some street lamp. Slim said they'd

played it once on WABC, on the Hit-or-Ftop

show, and it was a flop, but people heard it.

Rumor was the Bombers had gotten sixty-

five dollars and a contract for the session.

They'd had a couple of gigs at dances and

such, when the regular band took a break.

They sure as hell couldn't be making any

money, or they wouldn't be singing against

the Kool-Tones for free kicks.

104 OMNI

But they had a record out. and they were

working.

If only the Kool-Tones got work, got a rec-

ord, went on tour. Leroy was just twelve, but

he knew how hard they were working on their

music. They'd practice on street corners, on

the stoop, just walking, getting the notes

down right—the moves, the facial expres-

sions of all the groups they'd'seen in movies

and on Slim's mother's TV.

There were so many places to be out there.

There was a real world with people in it who
weren't punching somebody for berries, or

stealing the welfare and stuff. Just some-

place open, someplace away from every-

thing else.

He flipped on the flashlight beside his cot,

pulled it under the covers with him, and
opened his favorite book. It was Edward J.

Ruppelt's Report on Unidentified Flying Ob-

jects. His big brother John William, whom he

had never seen, sent it to him from his Army
post in California as soon as he found Leroy

had run away and was living with his sister.

'•Leroy always

tried to get the rest of the

Kool-Tones

interested in UFOs, but they

ail said they

had their own problems,

like girls

and cigarette money.V

John William also sent his sister part of his

allotment every month.

Leroy had read the book again and again.

He knew it by heart already. He couldn't get

a library card under his own name because

the state might trace him that way. (They'd

already been around asking his sister about

him. She lied. But she too had run away from

a foster home as soon as she was old

enough, so they hadn't believed her and

would be back.) So he'd had to boost all his

books. Sometimes it took days, and news-

stand people -got mighty suspicious when
you were black and hung around for a long

time, waiting for the chance to kipe stuff.

Usually they gave you the hairy eyeball until

you went away.

He owned twelve books on UFOs now,

but 'the RUppelt was still his favorite. Once
he'd gotten a book by some guy named Tru-

man or something who wrote poetry in-

spired by the people from Venus. It was a

little sad, too, the things people believed

sometimes. So Leroy hadn't read any more

books by people who claimed they'd been

inside the flying saucers or met the Neptu-

nians or such. He read. only the ones that

gave histories of the sightings and asked

questions, like why was the Air Force cov-

ering up? Those books never told you what

was in the UFOs, and that was good be-

cause you could imagine it for yourself.

He wondered if any of the Del Vikings had

seen flying saucers when they were in the

Air Force with Zoot's cousin. Probably not,

or Zoot would have told him about it. Leroy

always tried to get the rest of the Kool-Tones

interested in UFOs, but they all said they had

their own problems, like girls and cigarette

money. They'd go with him to see invasion

of the Saucermen or Earth Vs. the Flying

Saucers at the movies, or watch The Thing

on Slim's mother's TV on the Creature Fea-

ture, but that was about it.

Leroy's favorite flying-saucer sighting was
the Mantell case, in which a P-51 fighter

plane, which was called the Mustang,

chased a UFO over Kentucky and then

crashed after it went off the Air Force radar.

Some say Captain Mantell died of asphyxia-

tion because he went to 20,000 feet and

didn't have on an oxygen mask, but other

books said he saw "something metallic and

of tremendous size" and was going after it.

Ruppelt thought it was a Skyhook balloon,

but he couldn't be sure. Others said it was a

real UFO and that Mantell had been shot

down with Z-rays.

It had made Leroy's skin crawl when he

had first read it.

But his mind went back to the Del Vikings.

What had caused them to break up? What
was it really like out there on the road? Was
music getting so bad that good groups

couldn't make a living at it anymore?

Leroy turned off the flashlight and put the

book away. He put out the cigarette, lit a ci-

gar, went to the window, and looked up the

airshaft. He leaned way back against the cool

window and could barely see one star over-

head. Just one star.

He scratched himself and lay back down
on the bed.

For the first time, he was afraid about the

contest tomorrow night.

We got to be good, he said to himself. We
got to be good

In the other room, the bed started

squeaking again.

The Hellbenders arrived early to check out

the turf. They'd been there ten minutes when
the Purple Monsters showed up. There was

handshaking all around, talk a little while, then

they moved off into two separate groups. A
few civilians came by to make sure this was
the place they'd heard about.

"Park your cars out of sight, if you got 'em,"

said Lucius. "We don't want the cops to think

anything's going on here."

Vinnie strut-walked over to Lucius.

"This crowd's gonna be bigger than I

thought. I can tell."

"People come to see somebody drink

some piss. You know, give the public what it

wants, . .

." Lucius smiled.

"I guess so. I got this weird feelin', though.

Like, you know, it your mother tells you she

dreamed about her aunt, like right before she

died and all?"



"I know what feelin' you mean, but I ain't

got it," said Lucius.

"Who you got doing the electrics?"

"Guy named Sparks. He was the one lit

upChoton Field."

At Choton Field the year before, two gangs

wanted to fight under the lights. So they went

to a high-school football stadium. Some-

body got all the lights and the PA. on without

going into the control booth.

Cops drove by less than fifty feet away,

thinking there was a practice scrimmage

going on, while down on the field guys were

turning one another into bloody strings.

Somebody was on the PA. giving a play-by-

play, From the outside, it sounded cool. From

the inside, it looked like a pizza with all the

topping ripped oif it

"Oh," said Vinnie. "Good man."

He used to work for Con Ed, and he still

had his I.D. card. Who was going to mess
with Consolidated Edison? He drove an old,

gray pickup with a smudge on the side that

had once been a power-company emblem.

The truck was filled to the brim with cables,

wires, boots, wrenches, tape, torches, work

lights, and rope.

"Light man's here!" said somebody.
Lucius shook hands with him and told him

what they wanted. He nodded.

The crowd was getting larger, groups and

clots of people drifting in, though the music

wasn't supposed to start for another hour.

Word traveled fast.

Sparks attached a transformer and
breakers to a huge, thick cable.

Then he got out his climbing spikes and

went up a pole like a monkey, the heavy

chunk-chunk drifting down to the crowd

every time he. flexed his knees. His tool belt

slapped against his sides.

He had one of the guys in the Purple Mon-

sters throw him up the end of the inch-thick

electrical cable,

The sun had just gone down, and Sparks

was a silhouette against the purpling sky that

poked between the buildings.

A few stars were showing in the eastern

sky. Lights were on all through the autumn

buildings. Thanksgiving was in a few weeks,

then Christmas.

The shopping season was already in full

swing, and the streets would be bathed in

neon, in holiday colors. The city stood up

like big, black fingers all around them.

Sparks did something to the breakdown

box on the pole.

There was an immense blue scream of

light that stopped everybody's heart.

New York City went dark.

"Fucking wow!"
A raggedy-assed cheer of wonder ran

through the crowd.

There were crashes, and car horns be-

gan to honk all over town.

"Uh, Lucius, " Sparks yelled down the pole

after a few minutes. "Have the guys go steal

me about thirty automobile batteries."

The Purple Monsters ran off in twenty dif-

ferent directions.

'Ahhhyyyhhyyh," said Vinnie, spitting a

toothpick out of his mouth. "The Monsters

get to have all the fun."

It was 5:27 rm. on November 9, 1965. At

the Ossining changing station, a guy named
Jim was talking to a cuy named Jack.

Then the trouble phone rang. Jim checked

all his dials before he picked it up.

He listened, then hung up.

"There's an outage all down the line.

They're going to switch the two hundred K's

over to the Buffalo net and reroute them back

through here. Check all the load levels.

Everything's out from Schenectady to Jer-

sey City."

When everything looked ready, Jack sig-

naled to Jim, Jim called headquarters, and

they watched the needles jump on the dials.

Everything went black.

Almost everything.

Jack hit all the switches for backup relays,

and nothing happened.
Almost nothing.

Jim hit the emergency battery work lights.

QThey had on blue

jackets, matching pants,

ruffled shirts,

shoes like obsidian mortar

trowels. They were

all black boys, and from

the first note, you

knew they were born to sing3

! hey flickered and went out.

"What the hell?" asked Jack.

He looked out the window.

Something large and bright moved across

a nearby reservoir and toward the changing

station.

"Holy Mother of Christ!" he said.

Jim and Jack went outside.

The large bright thing moved along the

lines toward the station. The power cables

bulged toward the bottom of the thing, whip-

ping up and down, making the stanchions

sway. The station and the reservoir were

bathed in a blue glow as the thing went over.

Then if took off quickly toward Manhattan,

down the straining lines, leaving them in

complete darkness.

Jim and Jack went back into the plant and

afe their lunches.

Not even the phone worked anymore.

It was really black by the time Sparks got

his gear set up. Everybody in the crowd was
talking about the darkness of the city and

the sky. You could see stars all over the place,

everywhere you looked.

There was very little noise from the city

around the loading area

Somebody had a radio on. There were a

few Jersey and Pennsy stations on. One of

them went off while they listened.

In the darkness, Sparks worked by the

lights of his old truck. What he had in front

of him resembled something from an al-

chemy or magnolis"" treatise written early in

the eighteenth centrJry. Twenty or so car bat-

teries were hooked up in series with jumper

cables. He'd tied those in with amps, mikes,

transformers, a light board, and lights on the

dock area.

"Stand clear!" he yelled. He bent down
with the last set of cables and stuck an alli-

gator clamp on a battery post.

There was a screeching blue jag of light

and a frying noise. The lights flickered and

came on, and the amps whined louder and
louder.

The crowd, numbering around live hun-

dred, gave out with prolonged huzzahs and

applause.

"Test test test," said Lucius. Everybody

held their hands over their ears.

"Turn that fucker down," said Vinnie.

Sparks did. Then he waved to the crowd,

got into his old truck, turned the lights off,

and drove into the night.

"Ladies and gentlemen, the Purple Mon-

sters . . .

," said Lucius, to wild applause, and

Vinnie leaned into the mike, "and the Hell-

benders," more applause, then back to Lu-

cius, "would like to welcome you to the first

annual piss-off— I mean, sing-olf—be-

tween our own Bobby and the Bombers."

cheers, "and the challengers," said Vinnie,

"the Kool-Tones!" More applause.

"They'll do two sets, folks," said Lucius,

"taking turns. And at the end, the unlucky

group, gauged by your lack of applause, will

win a prize!"

The crowd went wild.

The lights dimmed out. 'And now," came
Vinnie's voice from the still blackness oif the

loading dock, "for your listening pleasure.

Bobby and the Bombers!"
"Yayyyyyyyyyyl"

The lights, virtually the only lights in the

city except for those that were being run by

emergency generators, came up, and there

they were.

Imagine frosted, pofshed elegance being

thrust on the unwilling shoulders of a six-

teen-year-old.

They had on blue jackets, matching pants,

ruffled shirts, black ties, cuff links, tie tacks,

shoes like obsidian mortar trowels. They were

all black boys, and from the first note, you

knew they were born to sing:

"Bah bah" sang I eius Iho Passman, "doo-

doo duh-duh doo-ahh, duh-doo-dee-doot,"

sang the two tenors, Lennie and Conk, and

then Bobby and Fred began trading verses

of the Drifters' "There Goes My Baby," while

the tenors wailed and Letus carried the whole

with his bass.

Then the lights went down and came up

again as Lucius said, "Ladies and gentle-

men, the Kool-Tones!"

It was magic of a grubby kind.

The Kool-Tones shuffled on, arms pump-
ing in best Frankie Lymon and the Teenag-



ers fashion, and they ran in place as the

hand-clapping got louder and louder, and
they leaned into the mikes.

They were dressed in waiters' red-cloth

jackeis the Hellbenders had stolen from a

laundry service for them that morning. They
wore narrow black ties, except Leroy, who
had on a big, thick, red bow tie he'd copped
from his sister's boyfriend.

Then Cornelius leaned over his mike and:

"Doook doook doook doookov," and Ray
and Zoot joined with "dook dook dook dook-

ov," into Gene Chandler's "Duke of Earl,"

with Leroy smiling and doing all of Chand-
ler's hand moves. Si'm chugged away the

'i'iiiiwyiyiyiyjjiirs" in the background in runs

that made the crowd's blood cold, and the

lights went down. Then the Bombers were

back, and in contrast to the up-tempo end-

ing of "Dukeof Earl" they started with a sweet

tenor a cappella line and then: "woo-radad-

da-dat, woo-radad-da-dat." of Shep and the

Limelites' "Daddy's Home."
The Kool-Tones jumped back into the light.

This time Cornelius started it off with "Bomp-
a-pa-bomp, bomp-pa-pa-bomp, dang-a-
dang-dang. ding-a-dony-ding."

:

and into the

Marcels' "Blue Moon," not just a hit but a
mere monster back in 1961. And they ran

through the song. Slim taking the lead, and
the crowd began to yell like mad halfway

through. And Leroy—smiling, singing, rock-

ing back and forth, doing James Brown tan-

trum-steps in front ot the mike—knew, could

feel, that they had them; that no matter what,

they were going to win. And he ended with

his whining part and Cornelius went "Bomp-
ba-ba-bomp-ba-bom," and paused and
then, deeper, "6000 mooo."

The lights came up and Bobby and the

Bombers hit the stage. At first Leroy, sweat-

ing, didn't realize what they were doing, be-

cause the Bombers, for the first few sec-

onds, made this churning rinky-tink- sound
with the high voices. The bass, Letus, did

this grindy sound with his throat. Then the

Bombers did the only thing that could save
them, a white boy's song, Bobby launching

into Del Shannon's "Runaway," with both feet

hitting the stage at once. Leroy thought he
could taste thai urine already.

The other Kool-Tones were transfixed by
what was about to happen.

"They can't do that, man," said Leroy

"They're gonna cop out."

"That's impossible. Nobody can do it."

But when the Bombers got to the break,

this guy Fred stepped out to the mike and
went: "Eee-de-ee-dee-eedle-eee-eee, eee-

deee-eedie-deeee
,

eed/e -dee-eeedfe-dee-

dee-dee, eewheetle-eeedle-dee-deeedle-

dee-eeeeee" in a splitting falsetto, half me-
chanical, half Martian cattle call—the organ
break of "Runaway," done with the human
voice.

The crowd was on its feet screaming, and
the rest of the song was lost in stamping and
cheers. When the Kool-Tones jumped out for

the last song of the first set, there were some
boos and yells lor the Bombers to come
back, but then Zoot started talking about his

girl putting, him down because he couldn't

shake 'em down, but how now he was back,

to let her know. . . . They all jumped in the air

and came down on the first line of "Do You
Love Me?" by the Contours, and they gained

some of the crowd back. But Ihey finished a

little wimpy, and then the lights went down
and an absolutely black night descended.
The Stars were shining over New York City

for the first time since World War II, and Vin-

nie said, "Ten minutes, folks!" and guys went
over to piss against the walls or add to the

consolation-prize bottles.

It was like halftime in the locker room with

the score Green Bay 146, You 0.

'A cheap trick," said Zoot, "We don't do
shit like that."

Leroy sighed. "We're gonna have to," he
said. He drank from a Coke bottle one of the

Purple Monsters had given him, "We're
gonna have to do something."

"We're gonna have to drink pee-pee, and
then Vinnie's gonna de-nut us, is what's

gonna happen."

"No, he's not," said Cornelius.

"Oh, yeah?" asked Zoot. "Then what's that

in the bottle in the clubhouse?"

"Pig's balls," said Cornelius. "They got 'em

from a slaughterhouse."

"How do you know?"



"I just know," said Cornelius, tiredly. "Now
let's just get this over with so we can go vomil

all night."

"I don't want to hear any talk like that, "said

Leroy. "We're gonna go through with this and
give il our best, just like we planned, and if

that ain't good enough, well, it just ain't good
enough."

"No matter what we do, ain't gonna be
good enough."

"Come on, Ray, man!"
"I'll do my best, but my heart ain't in it."

They lay against the loading dock. They
heard laughler from the place where Bobby
and the Bombers rested.

"Shit, it's dark!" said Slim.

"It ain't just us, just the city," said Zoot. "it's

the whole goddamn U.S."

"It's just Ihe whole Easl Coast," said Ray.

"I heard on the radio. Part of Canada, too."

"What is it?"

"Nobody knows."

"Hey, Leroy," said Cornelius. "Maybe it's

those Martians you're always talking about."

Leroy felt a chill up his spine.

"Nah," said Slim. "It was that guy Sparks.

He shorted out the whole Easl Coast up that

pole there."

"Do you really believe that?" asked Zoot.

"I don't know what
I
believe anymore."

"I believe," said Lucius, coming out of no-

where with an evil grin on his face, "that it's

showtime."

They came to the stage running, and the

lights came up, and Cornelius leaned on his

voice and: "Rabbalabbalabba ging gong,

rabbalabbalabba ging gong" and the oth-

ers went "wooooooooooo" in the Edsels'

"Rama Lama Ding Dong." They finished and
the Bombers jumped into the lights and went
into: "Domm dom domm dom doobedoo,
dom domm dom dobedoobeedomm, wah-
wahwahwahhh" of the Del Vikings' "Come
Go With Me."

The" Kool-Tones came back with:

"Ahhhhhhhhaahhwoooowoooo, ow-ow-ow-
ow-owh-woo," of "Since I Don't Have You,"

by the Skyliners, with Slim singing in a clear,

straight voice, better than he had ever sung
thai song before, and everybody else joined

in, Leroy's voice fading into Siirn's for the fal-

setto weeeeooooow's so you couldn't tell

where one ended and the other began.
Then Bobby and the Bombers were back,

with Bobby telling you the first two lines and:

"Detooodwop, detooodwop, detooodwop,"
of the Flamingos' "I Only Have Eyes for You,"

calm, cool, collected, assured of victory, still

running on the impetus of their first set's

showstopper.

Then the Kool-Tones came back and Cor-

nelius rared back and asked: "Ahwunno
wunno hooo? Be-do-be hoooo?" Pause..

They slammed down into "Book of Love,

"

by the Monotones, but even Cornelius was -

flagging, sweating now in the cool air, his

lungs were husks. He saw one of the Bomb-
ers nod to another, smugly, and ihat made
him mad. He came down on the last verse

like there was no one else on the stage with

him. and his bass roared so loud il seemed

there wasn't a single person in the dark
United Stales who didn't wonder who wrote

that book.

And they were off, and Bobby and Ihe

Bombers were on now, and a tow hum be-
gan to fill the air. Somebody checked the

amp; it was okay. So the Bombers jumped
into the air, and when they came down they

were into the Cleftones' "Heart and Soul,"

and they sang lhal song, and while they were
singing, the background humming got louder

and louder.

Leroy leaned to the other Kool-Tones and
whispered something. They shook their

heads. He pointed to the Hellbenders and
the Purple Monsters ail around them. He
asked a question they didn't want to hear.

They nodded gruig nc approval, and then

they were on again, for the last time.

"Dep dooomop dooomop doomop, doo
ooo. ooowah oowah ooowah ooowah," sang
Leroy, and they all asked "Why Do Fools Fall

in Love?" Leroy sang like he was Frankie Ly-

'•The large bright

thing moved along the lines

toward the

station. The reservoir was
bathed in a

blue glow as the thing went

over. Then it

took off toward Manhattan?*

mon—not just some kid from the projects

who wanted to be him— and the Kool-Tones

were the Teenagers, and they began to pull

and heave that song like it was a dead whale.

And- .soon they had il in the water, and then

it was swimming a little, then it was moving,
and then the sonofabiich started spouting

water, and that was the place where Leroy

went into the falsetto "wyyyyyyyyyy-

yyyyyyyyyyyy," and instead of chopping it

where it should have been, he kept on. The
Kool-Tones went ooom wahooomwah softly

behind hirrv-and still he held thai note, and'

the crowd began to applaud, and they be-
gan to yell, and Le'oy hold il longer, and they

started stamping and screaming, and he
held it until he knew he was going lo cough
up both his lungs, and he held it after that,

and Ihe Kool-Tones were coming up to mee!
him, and Leroy gave a tantrum-step,, and his

eyes were bugging, and he fell his lungs tear

out by the roots and come unglued, and he
held the last syllable, and the crowd wet it-

self and

—

The lights went out and the amp went
dead. Part of the crowd had a subliminal

glimpse of something large, blue, and cool

looming over (he freight yard, bathing the

top of the building in a soft glow.

In the dead air the voices of the Kool-Tones

dropped in pitch as if they were pulled up-
ward at a thousand miles an hour, and then

they rose in pitch as if they had somehow
come back at that same thousand miles an
hour.

The blue thing was a looming blur and then

was gone
The lights came back on. The Kool-Tones

stood there blinking: Cornelius, Ray, Slim,

and Zoot. The space in front of the center
mike was empty.

The crowd had an orgasm.

The Bombers were being violently ill over
next to the building.

"God, thai was great!" said Vinnie. 'Just

great!

"

All four of the Kool-Tones were shaking their

heads,

They should be tired, but this looked worse
than that, thought Vinnie. They should be
ecstatic. They looked like they didn't know
they had won.

"Where's Leroy7" asked Cornelius.

"How the hell should I know?" Vinnie said,

sounding annoyed.
"I remember him smiling, like," said Zoot.

'And the blue thing. What about it?"

"What blue thing?" asked Lucius.

"I dunno. Something was blue."

"All I saw was the lights go off and that kid

ran away," said Lucius.

"Which way?"
"Well,

I didn't exactly see him, but he must
have run some way. Don't know how he got

by us. Probably thought you were going to

lose and took it on the lam. I don't see how
you'd worry when you can make your voices

do that stuff."

"Up," said Zoot, suddenly.

"What?"

"We went up, and we came down. Leroy

didn't come down with us."

"Of course not. He was still holding the

same note. I thought the little twerp's balls

were gonna fly out his mouth."

"No. We . .
.

," Slim moved his hands up,

around, gave up. "I don't know what hap-
pened, do you?"

Ray, Zool, and Cornelius all looked like

they had thirty-two-lane bowling alleys in-

side their heads and all the pin machines
were down.

'Aw, shit," said Vinnie. "You won. Go get

some sleep. You guys were reaily bitchin'."

The Kool-Tones stood there uncerlainly for

a minute.

"He was, like, smiling, you know?" said

Zoot.

"He was always smiling," said Vinnie.

"Crazy little kid."

The Kool-Tones left.

The sky overhead was black and spat-

tered with stars. II looked to Vinnie as if it

were deep and wide enough to hold any-

thing. He shuddered.
"Hey!" he yelled. "Somebody bring me a

beer!"

He caught himself humming. One of the

Hellbenders brought him a beer.OO
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life photographer Chris Newbert spotted
this pied beauty. By focusing on at

larger than a postage stamp, Newl
transformed the dappled skin of a dormant
starfish into an extraterrestrial landscape.

His intent was to illustrate the
"

of all matter, the common thread that links the

things of Earfh, air, and sea. "Other worlds
can be seen in these starscapes," says
Newbert, who was struck by the intricate

lor of the book Within a
' les in Kona,

To record this intimate view of a

100mm macro lens and Kodacolor 25 film.

Hydro 35 housing. His light source:

three Oceanic 2003 strobes. DO



DINOSAUR
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and edit in the lost "paragraphs." Perhaps

we could borrow from .currently living ani-

mals to provide a complete sel of proteins

necessary lor the survival of the original di-

nosaur. Then everything that goes -into

building a dinosaur could be published in

the form of chromosomes. We could insert

these into a cell nucleus, provide, a yolk and

an eggshell, and hatch our own dinosaur.

It only a part o! the genetic code—one

carrying loo little information to permit us lo

re-'create a dinosaur— is preserved, it will still

teach us enough to keep biologisls, ecolo-

gists, and theologians busy for a long time.

We might learn, just for a start, whether at

least a few saurian. species were warm-
blooded. Such details as the construction

and operation of dinosaur hearts, lungs, and

immune systems might help, explain why
there are no dinosaurs today: Were they bad

at performing some function that mammals
and lizards are good at?

These two mausp eious- looking New Jer-

sey flies could Till in the huge information

gaps that paleontologists have always had

lo live with. Old bones can reveal only so

much. The amberized insect may well be

the ultimate geological tool—a means per-

haps of bringing oack oir.c&aurs and study-

ing them face to face.

The question naturally arises about what

we would do with a brontosaurus or oiher

giant once we had cloned it. Many people,

misled by museum displays, are. under the

impression that Cretaceous landscapes
were filled with giants. In reality, most dino-

saurs were, smaller than you or I, and some
were even smaller lhan house cats. A list of

all Cretaceous species larger than we would

fit on a single sheet of papor. while a list of

those smaller would fill a New York tele-

phone directory An extinction severe enough

to eliminate 90 percent of all species—as
did the one in 65 million B.C.. which saw the

end of mosl of Ihe world's reptiles,- including

dinosaurs—would almost- certainly have
wiped out the largest animals, not because
they were large but because they were

scarce. The giant dinosaurs, like today's

whales and elephants, must have been rare

beasts. And Ihe stomach contents of the flies

(if such are preserved) are likely to reflect

this—despite the fact that the bones of a

lyrannosaur were found fewer than 200 yards

from where Case and I
found the flies.

At this writing, we have only two 95-mil-

lion-year-old flies. And the count is not likely

to go higher, since a housing development

has been built on top of the amber forest. As

a precaution, both flies have gone into re-

frigeration to prevent deterioration of their

amber casings. The fossils will remain sealed

for 20 years and perhaps more, while we wait

for technology lo catch up with them.

In the meantime, Poinar and Hess's dra-

matic discovery has inspired them, along

with a group of biologists, geneticists, and
paleontologists, to form the Extinct DNA
Study Group. If exists to keep abreast of the

latest improvements in technology and to

share as much information as is currently

known about the lilejhal may exist in amber.

In recent monins group rembers Allan Wil-

son and Russell Higuchi, both of the Univer-

sity of California a" Berkeley, nave extended

the group's investigations of amber to in-

clude specimens preserved in ice. Since

fossils in ice-are" younger, more abundant,

and more expendable than those in amber,

Wilson and Higuchi see ihe opportunity to

provide a "road map" for the dissection of

amber mummies. Practicing with enzymes,

the two have already extracted DNA from a

.

woolly mammoth lhat froze to death on a Si-

berian ice field more than 6,000 years ago.

But the group's most amazing discovery

to date has shaken even its more unflappa-

ble members. After scraping out an insect

from a 26-million-year-old piece of amber,

Wilson and Higuch "ourd tha: bacteria within

Ihe remains appeared to be growing.

"The bacteria may be millions of years old

and still alive," Poinar says. "Some of the

bacteria cannot be identified as present liv-

ing forms, and I don't know how to interpret

that. We have to be very conservative with

all of this because I don't think we know ail

the forms of bacteria that exisl today; so how
can we be sure that any of the bacteria we



have isolated are as old as the amber?" The
bacteria, he points out, could have been
lodged in cracks within the amber and got-

ten mixed up with the scrapings. "Whal we
want to do next," he explains, "is to run an
analysis of the bacteria's metabolic path-
ways to see if they are similar to or different

from known, present-day forms."

If the amber contains bacterial DMA that

is still viable, still capable of replicating itself

after millions of years, its melabolic pathway
will almost certainly differ from those of

modern bacteria. That difference might be
partly a result of evolutionary changes be-
tween ancestors and descendanls and
partly caused by damage sustained by the

DNA. Chemical changes in the amber could
produce some damage, as could cosmic
rays penetrating through hundreds of feet of

rock to the amber bed, where the bombard-
ment could slice up strands of DNA.
There is a potential danger resting within

the amber. The unidentified bacteria may be
capable ol causing a disease- to which hu-

mans have never been exposed and to

which they have therefore not built up an im-

munity. Like most hot speculations, this one
is probably wrong. Nevertheless, it's worth
considering. One scientist in the study group
has already suggested that viral and bac-
terial infections contributed to the extinction

of the dinosaurs. Might we suffer similar

consequences if a virus from the blood of a
.

dinosaur were recovered from the belly of

an amberized fly and brought into contact
with modern lizards, birds, and mammals?
What, for example, would a saurian version

of chicken pox do to us? But we need not

jump to the conclusion that the organic

gemsione is the twentieth century's second
Pandora's box (the firs! was opened on July

16, 1945). After all,
I have been working with

amber for years, and I've never suffered

saurian chicken pox.

If the amber is harboring the hazard of

disease from the past, then we must con-
sider this: Amber veins have been eroding
out of hillsides for almost as long as plants

have been depositing beds of fossil resin

within the earth. Once on the surface, the
amber is scattered in pieces by wind and
rain. Sooner or later any stray bits of DNA
still capable of replication are bound to get
into circulation among us. Most of these par-
ticles will probably disintegrate without find-

ing a host cell with which to combine. But it

is possible that pathogenic organisms are
occasionally suspended and then fere-

leased into the atmosphere, causing dis-

eases that we assume are new. If this is so,

then the process has been going on for

years. We are powerless to prevent it.

The threat of accidentally releasing harm-
ful bacteria is one reason the Extinct DNA
Study Group has been negotiating with
NASA to obtain access to the clean rooms
used to examine rare meteorites and moon
rocks. Scientists built the rooms to assure
that any viruspartides lound inside rocks
brought back from the moon were not con-
taminants from Earth. Similarly,, Poinar
would like to use the ultrasterile conditions

lor studying the ancient contents of amber.
Poinar recently asked me if—and this is

prqbably the world's biggest it—ancient DNA
dating back some tens of millions of years
were found in amber, would we then be able
to present a plausible case for life on Earth
having come from outer space? This mental
leap from amber to meteorites may at first

glance seem like so much spectacular non-
sense. But Poinar had fox holes orrhis mind.
Fox holes are warm, underground streams
that probabi'y flowed within certain asteroids
during the first half-billion years of the solar

system's history. The warmth came from the

decay of relatively short-lived radioactive

elements, which melted mantle ice and set

the stage for preliving chemical evolution.

But the decay of radioactive elements could
not go on forever; and small, asteroid-size

objects leak heat into space more quickly

than Earth-size bodies do. Eventualiy, in other

words, the fox holes froze.

Deep within certain stony, carbon-rich
meteorites, amino acids and "organized
elements" have been found. When life was
forming in the earth's seas, meteorites and
asteroids were cascading through the at-

mosphere with staggering regularity. It is

possible that some meteorites splashing
down on water released organic contami-
.nants that might have survived and found
niches in the earth's biosphere. British as-
tronomer Fred Hoyle has carried this spec-
ulation a step lurther: In Diseases from
Space, published in 1979. Hoyle argues that

viruses and bacteria responsible tor epi-

demics in plants and animals are arriving on
meteorites. He also suggests that these
same viruses and bacteria were responsi-

ble; some 4 billion years ago, for the emerg-
ence of lite in earthly seas.

Poinar agrees that bacterial spores origi-

natmgon other planets or deep within aster-

oids may be able- to survive interplanetary

.travel for millions, even billions, of years.

Similarly, the insects riding within amber may
be carrying genes and bacterial spores from
the primeval forest. But like samples from
meteorites, the amber finds are scarce. The
supply of 95-million-year-old pieces would
barely fill a shoe box; and of these, the in-

sect-bearing ones have a total volume
smaller than that of the Hope diamond.
Much of the amber that finds its way into

the hands of scientists has already been
fashioned into pendants, earrings.-and other

jewelry, which is sometimes unsettling be-
cause the pieces are often so skillfully cut

and polished that shaving them down puts
the scieniist in the position of a vandal. This

is especially true of "white amber" from Tan-
zania. These stones, when properly cut, are

as clear and brilliant as the sky. But the con-
tents may well be worth the sacrifice. White
amber is about 2 million years old, and it has
been unearthed literally in the backyard of

our australopithecine ancestors.

Now think upon this: Some of the stones
are tilled with mosquitoes thai bloated them-
selves, from time to time, on the blood of

beings who then inhabited the earth. Oh, yes,

it could be just like old limes again.DO
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ANSWERS TO GAMES (PAGE 117)

1. CUTS, (a) 8, (b) 12,(0)6, (d) 1.

2. REVERSED. The block is six inches on a
side. Cut up, it produces 6 x 6 x 6 = 216
small cubes. Of these, 96 are painted red
on one side only; 48 are red on two sides; 8
are red on three sides; and 64 have no paint

on any side.

3. CRYPT.
1 6 or 10 4

19722 19722
+ 82524

. + 8 2 5 2 6
102352 1 02352

4. CRYP2.
850
850

+29786
3 1486

5. COMPUPHILE. Three computers.
7. LOOKING BACK. You would have fo be at

a distance equal to the earth's diameter

—

about 7,900 miles.

8. ENCYCLOPEDIA, As Martin Gardner
points out, discussing this paradox in his

Aha! Gotcha, the technique would work in

theory, but in practice it would be impossi-

ble to make measurements precisely
enough. The mark on the rod would have to

be much smaller than an electron, and the

measurement of lengths a and b would have
to be accurate to within less than an elec-
tron's diameter.

MONKEY AND COCONUTS. There are an
infinite number of possible solutions to each
problem, but the smallest numbers that will

work are: (A) 15.621 coconuts; (C) 15,620
coconuts; (B) 3,121 coconuts.

To solve this problem, it is necessary to

work backward and find, first, the number of

coconuts left in the morning. In B, for ex-

ample, the number must be divisible by 5
with no remainder (since that's what the men
do), and also divisible by 4 with no remain-

der (since the last sailor lc
:

; four equal shares
when he went back to steep). Call this num-
ber A The next number up the chain is the
number of coconuts the fifth sailor found
upon awakening; It is A + A/4 (a number
divisible by 5), + 1 (a number divisible by
4, tfie four equal portions left by the fourth

sailor). And so on. When higher steps in the
chain don't work out, the lower steps must
be revised upward until everything fits. An
analysis of this problem and its variants and
a novel approach using the concept "neg-
ative coconuts" may be found in Gardner's
Second Scienii/ic American Book oi Math-
ematical Puzzles and Diversions.

CHECK. Take the two checkers shown at left,

in the illustration, and shift them to positions

at right, pushing their respective rows ahead
to make the columns align.DO



A potpourri o! puzzlements

By Scot Morris

This monfh we offer a miscellany of mind

stretchers—mostly revolving around

elementary math or geometry—and a

bonus mental exercise on the classic

question of digging a hole to China.

1. BLOCK CUTS. A cube measuring three

inches on each side is painted red all

over and then sliced into one-inch cubes.

How many of the smaller cubes are:

(a) red on three sides?

(b) red on two sides only?

(c) red on one side only?

(d) red on no side?

2. REVERSED CUBE. That first problem

was relatively simple, and when you have

solved it you will note that there are (a)

twice as many cubes thai are red on two

sides as there are cubes red on only

one side; and (b) there are eight times as

many cubes painted on three sides as

there are cubes with no paint on any side.

We have another cube that has precisely

the opposite characteristics. That is. when

it is painted red and cut into one-inch

cubes, there are (a) twice as many cubes

with one red side as there are cubes with

two red sides; and (b) there are eight times

as many cubes with no paint as there are

cubes with three painted sides.

What are the dimensions ot this second,

"opposite" cube?

3. CRYPT. In the cryptarithm addition

problem atop the next column, all the digits

from to 9 are represented by letters.

Substitute digits for letters to make the

addition correct/There are two possible

solutions. Can you find one of them? (If

you can, you should have little difficulty in

finding the other: It has the same sum,)

116 OMNI

TWO
THREE

+SEVEN
TWELVE

4. CRYP2. Again, in the problem below,

there are ten different letters representing

ten dilferent digits. There is only one correct

solution. What is it?

TEN
TEN

+FOR
S X T Y

5. COMPUPHILE. Nerdo Hacker, a computer

freak ot our acquaintance, owns several

computers. All but two of them are Apples.

all but two of them are Commodores,
and all but two of them are IBMs. How many
computers does our friend Hacker own?

6. ANTIPODES. Ross Eckler, editor of Word
Ways, recently sent us an interesting

question based on his geographical

research. As you move from place to place

during your life, including visits to foreign

countries, vtsualize the corresponding path

of your antipodal point—the point traced

exactly through the center ot the earth

to the opposite side of the globe.

What fraction of the time, would you say,

is your antipodal trace on water, and what

fraction of the time is it on land?

Most people confronted with this problem

allow for the fact that about two thirds ot

the globe is covered with water. So they

answer, that their antipodal point would be

on water anywhere from 65 to 90 percent of

the time. Thetruth of the matter is that for

most Americans, the answer is likely to

be closer to 100 pereentl

The reason tor this is the extremely

nonrandom distribution of land and water.

For example, there are only a few square

miles of the continental United States that

map onto land: iwo specks in southeast

Colorado that correspond to St. Paul and

Amsterdam islands, in the Indian Ocean,

and a larger speck on the Montana-Canada

border that corresponds to Kerguelen

Island, also in the Indian Ocean. None of

these points are near major highways,

however, so most people have never been

there. Western Europe and Israel— com-

mon tourist destinations—also map into

water, with' the exception of parts of Spain.

Interestingly, the Hawaiian islands are

totally land-antipodal, mapping into

Botswana; most of Alaska, however, maps
into water, except for a region near Point

Barrow that is opposite part of Antarctica.

Have you taken a trip to South America? If

so, your antipodal point might have dried

off: Bogota, Quito, Lima, and much of

Chile and Argentina are opposite China,

Sumatra, and neighboring lands.

A visit to Australia does no good whatever:

The entire continent neatly fits into the

Atlantic Ocean, with Perth missing Bermuda

by only a few miles.

The chances are very high, therefore,

that at no time during your life could you have

dug a hole through the center ot the earth

and struck land on the other side.

7. LOOKING BACK. How far from the earth

would you have to be to see one third of

the planet's surface?



8. ENCYCLOPEDIA GALACTICA. This

problem concerns an extremely large

number, but the question is answered with

no numbers at all. Dr, Gzyxx, visiting Earth

from another galaxy, wants- lo take home a
copy of the Encyclopaedia Britannica,

but his spaceship can't carry that much
mass. "No problem," he says. "I can take

home a single bar of metal and encode the

enlire encyclopedia on il with one scratch."

The tiny scratch itself— unlike (he groove of

a record—will contain no information.

Impossible? Here is his reasoning: There
are fewer than 100 different letters and
symbols in the encyclopedia. He assigns a

two-digil number to each: [he letter A
might be 01; B, 02; and so on. A semicolon

. might be 34; a space between words. 99.

With this code the word bat might be
encoded 020120. Using his powerful pockel
computer, Dr. Gzyxx will translate the entire

encyclopedia into one huge number. By
putting a decimal point in front of it, he'll

convert it lo a decimal fraction. Then he'll

place a scratch on his bar, dividing it

precisely into lengths a and b so that the

fraction alb equals the decimal fraction

of his code.

"When I get home," he says, "I'll have
one of our computers measure the rod

exactly, compute the fraction alb, and print

out a copy of your entire encyclopedia.

"

Is it really possible to represent thousands
of pages of writing by making a single

mark? Is Ihere anything theorelically wrong
with Dr. Gzyxx's basic premise? Could it

ever work in practice?

THE MONKEY AND THE COCONUTS

Several readers have sent us versions of

this classic puzzle in the last few months.
There are three variations that sound almost

alike but yield different answers. We ask
you to study versions A, B. and C, below,

and, for two points, rank them according

to which will give the highest,. the next-

highest, and the lowest answer. Then lor 98
extra-credit points, work out the three

answers. _...

A. Five sailors" are shipwrecked on a

desert island. They quickly determine lhat

the only other inhabitant of the island is

a monkey and that the only food is coconuts.

They set about collecting as many coco-
nuts as they can and put them all in a pile.

By nightfall they are too tired to divide up
the harvest; so they agree to go to sleep

and divvy up the nuts the nexi morning.

During the night one sailor awakens,

suspicious that the others might-try to cheat
him, and decides to take his portion then

and there and not wail until morning. He
divides the coconuts into five piles and finds

that there is one coconut left over, which

he gives to the monkey. He hides one
of the five piles, then puts the rest of the
nuts back together and returns to sleep,

About an hour later a second sailor

awakens with the same suspicions and
does the same thing: He divides the

coconuts into five piles: leaving one extra,

which he tosses to the' monkey. Then he
hides what he thinks is his share and goes
back to sleep. One after another the rest

of the sailors do the same—they each take

one fifth of the coconuts in the pile (after

giving the extra one to the monkey) and then

return to sleep.

When the sailors awaken the next morning

they all notice that the coconut pile is

smaller than it was the night before, but

since each man is as guilty as the others,

no one says anything. They divide the

pile— tor the sixth time—and again there is

one left over for the monkey.

Question: How many coconuts were in

the original pile?

B. The second version is Ehe same as the

first except that when the final division is

made the next morning, the five piles come
out even arid there is no extra coconut to

give to the monkey.
C. In this version each man finds that the

coconuts divide evenly and each man
takes his fifth, then the monkey takes one
from the remaining pile. In the morning
the cache divides evenly live ways, leaving

none for the .monkey (In version A the

monkey gets six coconuts, in versions B
and C he gets only five.)

This puzzle caused quite a commotion
when it appeared in the October 9, 1926.

Saturday Evening Post as part of a short

story, "Coconuts," by Ben Ames Williams. In '

the story, a building contractor poses the

problem to a competitor, who gets so

preoccupied with it that he forgets to bid

on a large contract. Williams's puzzle
was version B, in which the final division

comes out to five equal shares.

Williams ended his story without answer-
ing the coconuts question. It is said that

some 2,000 letters came into the Saturday
Evening Post olfices the week after

"Coconuts" appeared. George Horace
Lorimer, the editor-in-chief, sent Williams

the following desperate telegram: for
THE LOVE OF MIKE, HOW MANY COCONUTS? HELL

POPPING AROUND HERE.

The problem is one of a class called

Diophantine puzzles, after the Greek
mathematician Diophantus, who was the

first to analyze algebraic problems that call

lor solutions in rational numbers, Martin

Gardner says that the Monkey and the

Coconuts is "probably the most worked on
and least-often solved" of all such puzzles.

CHECKERBOARD. This puzzle may seem
to pose an impossible task, but you can
crack It with just the right insight, Take
16 checkers—8 red and 8 black—and
arrange them as shown above, in a 4 x 4

square, with the colors alternating in

checkerboard fashion. If you don't have
checkers, pennies will do, with the "head"

and "tail" sides substituting for the two
different colors.

The problem is to rearrange the checkers

within a 4 x 4 square so that each column
is just one color—either all red or all black.

You could easily solve the problem if you
were allowed to touch eight checkers in the

square, and with a little figuring, you may
find ways to do it by touching only six.

The problem can be solved, however, by
touching only two checkers in the whole

array. How would you do it?

Answers are on page 115.DO



LASTWORD
By Terry Runte .. .

iAn invisible field of energy

surrounds the

body and extends itself

at the fingers

and feet during moments
of stress or anxiety^


