
GROWING LIFE ON MARS



irui
VOL. 14 NO. 10

EDITOR IN CHIEF & DESIGN DIRECTOR: BOB GUCCIONE

PRESIDENT & C.O.O.: KATHY KEETON
EDITOR: KEITH FERBELL

GRAPHICS DIRf-CiOR: -HANK DEVINO
MANAGING EDITOR: CAROLINE DARK
ART DIRECTOR: DWAYNE FLINCHUM

DEPARTMENTS FEATURES

6 33
First Word Continuum

By Lawrence Russ Wp' 42
Life through art The Torch of Technology

8 By Paul Shepherd

Communications Olympic athletes' training

Readers' writes programs begin

to I'l V* '

' with practice, exercise—

Space and technology.

By James Oberg 48
Russians clean up Spain Creates the Future

their act By Ellen Hoffman

14 The once-backward

Digs country

By J. K. Mountain prepares to roll into the

Unearthing a movie set

14 "Vi: ••

'/"'' :

' CT^-^ :

""'". V "
; .

next century.

54
Political Science Fiction :

By Torn Dworetzky
Understanding the LA riots THIS ISSUE OF

The Man Who Rowed
Christopher

13 OMNI IS
Columbus Ashore
By Harlan Ellison

By John Clute DEDICATED TO THE A mysterious man cures

Future evolution

22
Wheels

By Jeffrey Zygmont

MEMORY OF cancer,

implicates Marilyn

Monroe in

JFK's assassination,GERARD O'NEILL
Entertainment to go 1927-1992 and puts a

24 dead Red Sox pitcher on

Electronic Universe We
Noah's Ark.

By Gregg Keizer 65
Playing politics

XT SEE FARTHER INTO THE
Interview

By Paul Bagne
Transportation FUTURE BECAUSE Physicist Christopher

By Kathleen McAuliffe

Airplane wings that move WE STAND UPON HIS
McKay wants

to use the greenhouse

30
Games

SHOUIDERS." effect to make
Mars more habitable.

By Scot Morris T2
Obscure sports rules Anti-Matter

ov'-ji (issn li-

ter: Send

k. NY IQOSS-h-fc. ;?.-

:.:.. i:i Cirri IvI.jc.h

: Irad-TiLir!-: el C'Tiri P:.t;i:cai:ori.i

C,;narla Ur.irea ifci-s :.?;rr 'crial |:

snti CsnarJa bv O-m, PublieLi

INeWbrk. NY. 5'U j! ;:-I::j ::!: -i-i in: onces. POSTMA5-
l Harlan. IAb-b3:.'-J0-ii Ve u

r

o I N^iosr 10. Copy-jCSk

aval Tel.i 3CO?a9-ftii--i; :;i;]i ^D'i-=iC-:j Oi-,r.| II- :iV^
In the USA by Tr R. Dome ey ft *i; ' io. are estnbi.isd ir

J iexeopi Ausliai.; .i-iri I -is UKj /, Ci.r.fe C-oiMoi Qiirpa-

Ausi-aha bv The Harw.-i;; Cinxiu. 1=0. Bex 3C6. Cammeiay

O R:w 36:. Mill!-a-h:i.r Lender. Evi 9TW. Entire



wvvvVmbvI 1 1 J

ART AND THE MAD MACHINE:
The spirit of addiction vs. the spirit of life

By Lawrence Russ

These days, when people

in the arts talk together,

an air of dejection and
doom soon creeps in, like the

fog, on leopard's paws.

The other night, I attended a

meeting called by a regional arts

foundation to find out how artists

believe it can best spend its dwin-

dling funds. During the session,

the director of a school arts pro-

gram told in anger and anguish

how he's losing creative, enthu-

siastic students to drugs and
gangs because the city has cut

his staff by more than 80 percent.

"It's killing them," he said, "and

sooner or later, it'll kill some of us."

I grieve about such things, and

not because I see the arts as

just a sweet little beggar-boy
snubbed by an Ebenezer
Scrooge society. What disturbs

me is not merely our failure to

3 for the future of the

k arts, but our failure to

use their genuine pow-
1 er for the sake of our

own perilous future.

Certainly, we make
far too little use of the

proven economic and ed-

ucational powers of the

arts. But, ironically, the

gious conserva-

and attorney, tias

published in

numerous literary

journals, led

a successful cam-

paign tor

. artists' rights

legislation,

and chaired the

Connecticut

8ar Associa-

tion's Commit-

tee on Arts

and the Law.

fives who attack arts funding as

a whole, out of supposed fear for

our moral future, come closer to

the heart of the matter. They
stand in the right location—but

they're blind to the landscape.

In truth, the arts are one of our

few genuine sources of moral train-

ing. We should make more use in

our schools of works like the

tales of the Brothers Grimm and

the films of Chaplin, which turn

compassion and moral imagina-

tion into lived experience.

But the central morality of the

arts, their most critical importance

for our future, as well as the diffi-

dent or hostile treatment we so of-

ten give them all have a source

deeper than overt lessons or ex-

plicitly "moral" feelings: namely,

the arts' embrace of an "econo-

my," a mode of being, which is

radically different from the one
that reigns in our society.

The great American philoso-

pher William James wrote:
".

. . the moral flabbiness born of

the exclusive worship of the bitch-

goddess SUCCESS. That—with
the squalid cash interpretation

put on that word success—is our

national disease."

That's the greasy motor that

runs our mad machine and gen-

erates so much sorrow and
strife. You know the mechanism:
Make people feel unworthy, infe-

rior, pimply and sweaty, in need

of products and approbation

which feed their egos but not

their true needs. And so you per-

suade them to buy a new deodor-

ant or the latest designer drug or

to sanction more cruelty in the ho-

ly name of business. And these

behaviors make them more insen-

sitive, dependent, uncreative, so

that they then crave larger dos-

es, more extreme sensations,

more extravagant symbols of stat-

us— all of which makes them feel

emptier, more driven, more des-

perate—which in turn spurs their

cravings still more. And so the

country spins downward in that

widening, addictive spiral.

But the arts throw their wood-
en shoes into the gears of that in-

fernal machinery. They trade not

in superficial rush-and-crash ex-

citement or spurts of ego-adren-

aline but in lasting perceptive-

ness and wonder, mystery and
love, transformation and growth.

The arts' beneficiaries draw
more and more life from even the

most common, most subtle expe-

rience. Good art offers plough-

shares of revelation and pleasure,

not sharper swords of competi-

tive lust.

It is here that the arts' true sub-

versiveness and their greatest im-

portance for our future are

found. And it is their implicit criti-

cism of our self-destructive

ways, their competing body of val-

ues, that makes the peddlers of

worldly wealth and sway so scorn-

ful, angry, and even fearful in the

face of the arts.

The Spanish Falangists must

have felt that "subversive" power

of the arts when, in 1 936, they mur-

dered the poet Federico Garcia

Lorca and dumped his corpse in-

to an unmarked grave. Though
Lorca was not a partisan in the Civ-

il War, the fascists hated and
feared the spirit of compassion,

courage, and joy in his work. Peas-

ants and professors alike memo-
rized and sang his "Gypsy Bal-

lads." The fascists couldn't kill the

poet's words, so they killed their

bothersome maker.

Those killers in their tyranny

sensed what we in our freedom

should know and heed far better:

that our future is not saved or

lost primarily in physical, econom-
ic, or scientific combat, but rath-

er in the war between the spirit of

selfish desire and that spirit of ir-

repressible light that feeds—and
shines from —our great works of

art. DO
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READERS' WRITES:
Breathing easier, remembering Goethe,

and continuing the debate over women, sex, and RU 486

Look Who's Talking

After reading Tom Dworetzky's column
[Political Science, April 1992], I was un-

able to find anything remotely related

to the relationship de-twee n science, re-

ligion, and abortion. As usual, he casts

the argument in terms of religious fanat-

ics who oppose abortion versus cool-

headed rationalists who support the

woman's right to choose what to do
with "her body." While I am unsure of

where the line should be drawn regard-

ing restrictions on abortion, the unborn

child currently receives too little protec-

tion. I also agree that unwed mothers

should receive ;"ore education. When,
as in Washington, DC, there are 1,257

abortions per 1,000 live births, some-
one should tell these women where to

find a supply of ordinary willpower or

birth control pills. Unlike RU 486, these

measures are currently available, com-
pletely unrestricted, and involve no
loss of life.

Tom Pyzdek
Tucson, AZ

Tom Dworetzky's suggestion that men
should be required to take responsibil-

ity for the children they father is an excel-

lent one. It is a moral concept, and all

things moral seem to be outside the

realm of acceptance today. What do we
gain by giving up a sense of morality,

the one thing that Dworetzky does not

suggest as a means of dealing with the

problem? He and all the others who fan

the flames of this debate seem to be
saying that sex is an imperative which

men and women cannot deal with re-

sponsibly; we must therefore give

these irresponsible wo~:en the ultimate

decision over life and death. That is bad
science and bad religion. Come to

think of it, that's bad logic.

Joe Meier
Fruit Heights, UT

Radiant Poet

Leslie O'Connor's article [Continuum
Lead, April 1992] noting the bond be-

tween poetry and science was excel-

lent. I was surprised, though, that she

neglected to mention the great poet/

scientist Johann Wolfgang von

Goethe. His love of the natural world led

to a lifelong study of bioiogy and
made him one of the chief proponents

of the geological theory of neptunism.

This spirit of wonder must certainly

have had an influence on his literature.

Ironically, Goethe believed that he

would be best remembered for his sci-

entific contributions.

Stewart Shaw
Bronx, NY

Breath Saver'

Your February 1992 issue had an arti-

cle on "Asthma Flavored Toothpaste"

which I read with interest, as my wife

has .been suffering with a low-grade

type asthma. Immediately after reading

your article, I asked her to refrain from

using her brand of toothpaste. Her
coughing fits ceased entirely! Careful

monitoring of artificial flavoring intake

has kept my w.fe Torn coughing or suffer-

ing constrictive breathing for weeks
now. More doctors should read your

magazine for the newest scientific and

medical information.

David T. Allen

Albuquerque, NM

The Dinosaurs Must Be Laughing

Encore, encore! More from Robert

Bakker! That was the best interview

[April 1992] in Omni to date, and I've

read every shgc issue. Bakker is fun-

ny, refreshing, and energizing. The
world needs more of his irreverence

and wisdom.
Mary Lynne Boland

Lahaina, HI

Personality Update
Our sincere appreciation to all the read-

ers who mailed in their compleied survey

forms and scorecards from the Omni/
Berkeley Personality test [September
1991]. Due to an overwhelming re-

sponse, we are still in the process of en-

tering and analyzing the data. The re-

sults will be reported in a future issue.

Keith Harary, Ph.D.

Oliver P. John, Ph.D.

San Francisco, CADO



SPACE
ROCKETS KEEP FALLING ON MY HEAD:
Russian citizens tell their space agency to pick up its garbage

By James Oberg

citizens are mart
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The enthusiasm of the peo-

ple of the former Soviet

Union, now the Common-
wealth of Independent States, for

their nation's space conquests
died out long ago. In its place
has sprung up contempt and
even hatred, engendered in part

by concern about wasting mon-
ey as living standards fall. But

some citizens oppose space ac-

tivities because something
much more substantial has been
falling, right on top of their

heads: rocket hardware.

Before reaching orbit, a space-

craft sheds 98 percent of its

weight. Most is in the form of

burned fuel, which dissipates in

the atmosphere. But some of the

'

weight consists of expended rock-

et stages that plummet back to

Earth. Western spaceports delib-

erately locate their impact zones
in open oceans that swallow up
the debris. The impact zones of

all of Russia's spaceports lie

deep within the Eurasian land

mass, however, in supposedly un-

inhabited territory.

In the past, the falling rocket

stages posed no problems be-

cause powerful security forces

kept the occupants docile. But

shortly before the Soviet Union col-

lapsed, ihe tidal wave of

glasnost, combined with resur-

gent nationalism, emboldened
the population to protest vigorous-

ly in front of a national audience.

Early in 1990, residents of Ka-

zakhstan began demonstrating

against the fall of rocket debris

from the nearby Baikonur cos-

modrome. The Soviet space agen-

cy reacted with a traditional tac-

tic: Send a glorious cosmonaut to

awe the locals. But Gherman Titov,

who in 1961 became the second
man in orbit, was nearly kicked

back into space by ihe angry res-

idents who presented him with

lists of almost 1,000 complete or

exploded booster stages on

their land and demanded the gov-

ernment get rid of them.

Helicopter units from Baikonur

traditionally landed next to stag-

es to "safe" them, presumably re-

moving any dangerous parts. But

the process actually involved plant-

ing explosives in the rockets and
blowing them into scrap metal to

foil Western spies. The residents

were left with metal shards and fu-

el residue that prevented live-

stock from grazing and hay from

being harvested. The debris af-

lec.oc litcra
:

y mi ons of .necia-es

with estimates of damages rang-

ing in excess of tens of millions

of rubles per year.

Titov promised to stop the de-

liberate blasting of stages and to

at least gather debris into piles.

Radio Moscow announced in

March 1990 that experts would
clear up the steppes by August.

Encouraged by the success of

the Kazakhstan protests, inhabi-

tants of the impact zone down-
range of the military space cen-

ter at Plesetsk, north of Moscow,
began their own public protests.

In the Nenets region near the Arc-

tic Ocean, people expressed con-

cern about the harm caused to

reindeer herds by sharp debris ly-

ing along forest trails and about

the danger of dropping rockets in-

to regions crossed by high-pres-

sure natural-gas pipelines.

The new ecological thinking elic-

ited official promises. "As of this

spring," Plesetsk cosmodrome
spokesman V. Spiridonovtold the

national newspaper Sovietskaya

Rossiya, "detailed ecological

work will be carried out after

each launch,"

But by October, it was clear

that the promises were worthless.

Although military personnel had
cleared 215 points, it represent-

ed only a fraction of the total. The
efforts had nonetheless exhaust-

ed the allocated budget, so offi-

cials halied the cleanup.

The local populations turned to

yet another novel tactic: They
filed lawsuits. In Kazakhstan, the

chairman of the local Dzhez-
kazgan provincial nature conser-

vation committee told an tzvestiya

reporter how desperate they had

become. "Having failed to meet
the deadlines, the military demand-

ed a deferment 'until the first

snow,'" he complained. "We
gave it to them. What then? Win-

ter arrived long ago, but almost

one-fifth of the territory has still

not been cleared. The only

course left to us was fines."

Desperate to meet unrealistic

quotas, cleanup Grews in Ka-

zakhstan resorted to an ill-consid-

ered shortcut. For years, locals

had scavenged reusable sheet

metal and" tanks from the crash

sites, incorporating them into

their houses, barns, and irrigation

systems. When the military

crews could no longer afford to

seek scattered debris out in the

remote countryside, they began
swooping down on native villag-

es, stripping away the rocket

scrap metal from buildings and
counting it as recovered debris.

Meanwhile, down range of

Plesetsk, the natives are becom-
ing even more restless. The local

government of the Uvatskiy Re-

gion voted a total ban on any
space activities over its territory.

A Soviet government spokesman

,

Yuriy Smolyakov, assured the

council that the space program

poses "virtually no danger" to the

population. But the locals shout-

ed him out of the meeting room.

Despite the fall of the Soviet

government, rockets continue to

soar into space from Baikonur

and Plesetsk. But for the first

time, the customary fireworks and

thunder surrounding the rocket

launchings is being matched by

the angry complaints of the down-
range victims. What goes up has

come down—with a bang.DQ



It's time to take the next step.

Exploration has always opened avenues of

commerce for humanity. In the fuaire, these

avenues will stretch from the highlands of the

Moon, to the plains of Mars.

First, pathways are mapped. Then, outposts

are established that are followed by a natural

migration where settlements become the

building blocks of an expanding economy. Our
international neighbors understand this well.

Today, more than a dozen countries are investing

in space exploration, fully aware of the future

economic dividends.

America could lead the general dynamics
Way again, if we act now. Space Systems Division
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I'M READY FOR MY EXCAVATION, MR. DEMILLE:

Archaeologists part the sands covering the Ten Commandments set

By J. K. Mountain

ProfiiSjiiet! from

filming In

Egypt besmsse of

lite expense,

DeMHJe buUt a

plaster Egypt

in ifie California

desert 'm his

1923 Ten -Gem-

1 <ff% 1 'tn tr°weis and whisk

[ I brooms, the archaeol-

ogists caret .ily dig be-

low the dune, clearing sand from

around Egyptian artifacts.

They're excavating near the tem-

ple of Pharaoh Ramses II. Nearby

sit 21 five-ton plaster sphinxes.

Plaster sphinxes?

This is Guadalupe, California,

where archaeologists have just be-

gun to unearth part of the set

from Cecil B. DeMille's 1923 si-

lent film The Ten Command-
ments. DeMille decided to film his

first major production here on the

central California coast because
Paramount Pictures chief Adolph

Zukor decreed that filming in

Egypt cost too much. (DeMille'

did in fact go to Egypt to film his

1956 remake of the movie.) The

denuded, windblown sand
dunes could almost pass for the

Egyptian desert, although the cli-

mate does not approach the se-

verity of a true desert's.

The owners of the land had stip-

ulated that the filmmakers remove

the set when they completed film-

ing, but DeMille, way over budg-

et, just had it dismantled and left

the pieces where they lay.

Sixty years later, in 1983; Los

Angeles filmmaker Peter Brosnan

stumbled on the buried set's lo-

cation, and in 1990, he began rais-

ing funds to explore the site. He
also recruited a team of profes-

sional archaeologists led by

John Parker, a Ph.D. candidate in

archaeology at the University of

Cai lornia, Los Angeles.

The set, unfortunately, lies be-

neath "active" dunes that the howl-

ing wind constantly pushes
around. "The sand is moving very

rapidly, more than three feet a
year," Parker says. As a result,

parts of the DeMille set are be-

.

ing uncovered by natural process-

es. "As soon as a piece of the set

is exposed, it's subjected to the

force of the blowing sand," Park-

er explains. "A third of the site

has been destroyed already by

th : s sandblasting process."

Although DeMille's records

and historical photos indicate the

locations of the major pieces, Park-

1
.,

. .

er needed to pinpoint the buried

set. He brought in geophysicist

Lambert Dolphin to comb the

dunes with ground-penetrating ra-

dar, which picked up 23 areas of

buried material.

The actual excavation has

been held up while Brosnan rais-

es funds and obtains the required

permits, but Parker says it will be-

gin this summer. The initial

$150,000 will pay for only one
small phase of the project: map-
ping the site and unearthing a

few pieces of statuary in imminent

danger from the blowing sand.

"We want to put a test trench

where we think the sphinxes are,"

Parker says. "Current permits lim-

it us to moving no more than fifty

cubic yards of sand," -

The archaeologists plan to

spend two months at the Guad-
alupe dunes and then take their

finds to a laboratory for archiving

and conservation, A complete ex-

cavation of the site will require

four years and close to $1 million.

Parker estimates. "It's possible

this will never be done," he says.

To raise funds, Brosnan and his

colleagues may try lo release a

videotape or laserdisc including

both of DeMille's Ten Command-
ments movies and footage of the

excavation,

Hollywood Heritage, a nonprof-

it historical organization, will cat-

alog the artifacts. Many will then

head to museums,
including the Smith-

sonian Institution,

on long-term loans.

While Parker says

the project has re-

ceived wide sup-

port, at least one
archaeologist has
reportedly ques-
tioned its "legitima-

cy" because the ar-

tifacts are less than

a century old.

Esteemed ar-

chaeology professor Brian Fagan of

the University of California, San-

ta Barbara, has no such reserva-

tions. A special consultant for the

Guadalupe project, Fagan writes in

Archaeology magazine, "Is not a
modern ancient Egyptian palace

an entirely legitimate target for ar-

chaeological exploration?" DO



A TOUCH OF CLASS:
Is rioting the moral equivalent of a hostile takeover?

By Tom Dworetzky

California, land of natural

catastrophe, is also land

of strange economics.

When I was a student in the Six-

ties, I learned about the protohip-

py custom known as the potlatch,

a party thrown by the richest mem-
bers of the West Coast's native

Americans, the Kwakiutls. In

brief: A family competed to

amass as much wealth as possi-

ble. Then they'd throw a blowout

that might last days, during

which they'd give away every-

thing. From these blasts ihey

achieved great repute—the

more spectacular their partying in-

to total poverty, the greater pres-

tige they'd garner.

An interesting thing about prac-

tices like the potlatch of so-

called primitive societies is the sur-

vival functions they serve. In a sub-

sistence economy such as that of

the Kwakiutl, it was important to

redistribute the wealth. A tribe

!n Los needs every hand to make ends
Af!§6!8S, the? meet, ensure all survive. Losing

SlEili B fJrise- the weaker members made the

6y flintS raiser, population too small to accom-
trlekilng plish essential, larger-scale

tfBMM trie wtaltfl tasks such as hunting big ani-.

Uy physical mals, fighting other tribes, keep-

rattffir.Hiari slip- ing sufficient variety in the gene
pe*¥ najje?- pool. Doubtlessly, I was not alone

Kld-psieil farce, back in Madison, Wisconsin (my

alma mater), in finding in the pot-

latch a reasonable, even joyful,

means to redistribute wealth

—

an attractive alternative to the par-

oxysm of riot and revolution to

which our more "sophisticated" so-

cieties are prey. We had "Be-

ins," co-ops, and crash pads.

The essential theme was shar-

ing—without coercion. That

seemed to change in the Seven-

ties as gas lines lengthened. By

the Eighties, coercion was the or-

der of the day, and oddly

enough, a variation of the

Kwakiutl rose up form California:

Reaganornics. and the "trickle-

down" theory. Near as 1 can

grasp, the idea was if the rich got

the money, they'd spend it hiring

the poor. Then money would trick-

le down to the rest of us and the

market would decide the best

course for these rivulets to take.

This was half the solution the

Kwakiutl had discovered back in

economic paleohistory—the fran-

tic struggle to amass as much
wealth as possible, it was the dec-

ade of Greed, deemed Good, in

which the clever used a variety of

financial instruments to run riot

through the economic neighbor-

hoods of society. They usurped
companies, pillaged pension

funds, and dismantled factories.

They stole from the poor both

jobs and the means of dignity, al-

lowed able-bodied citizens to lan-

guish in unemployed social dis-

connection. The money went to

the rich at the expense of com-
munity programs, schools, sex
counseling, prenatal care, and
child support. What they didn't do
was trickle down their loot,

The urban disturbances
touched off by the Rodney King

case quickly evolved from a cry

for justice against police brutali-

ty to a more meaningful demon-
stration—for economic justice.

When a woman taking a break

from looting was asked by a TV

reporter if she thought what she

was doing was right, she an-

swered, "Everything's taxed, why
shouldn't it be free?' 1

The underlying significance of

this somewhat fractured logic

was intriguing. In essence, she

was observing that the tax sys-

tem, and by extension the finan-

cial practices of the Wall Street

looters, was ripping her off. The
fancy economic games came
down to a simple bottom line for

her and her peers: nothing for

you, no place in the system, no

investment in maintaining laws,

The morality of looting thus had

finally trickled down.

The day before the riots broke

out In Los Angeles, Bush, who'd
ridden the wave of trickle-down,

macho-economic thievery to the

White House, staged a sit-down

dinner that raised 8 million dol-

lars. Those diners gave money to

say, "We're part of the system;

we're investing in the rules of the

game that let us win." The loot-

ing by the disowned in urban ar-

eas across the nation was simply

their application of the ruling

class's morality of greed.

The riots were not about ra-

cism but about jobs, respect, and

inclusion. The poor—black and

white, lower and middle classes

of all ethnic and racial persua-

sion—are treated badly by the in-

struments of upper-class control

—

ihe police and courts, the econom-

ic, school, and health-care sys-

tems. Rodney King just hap-
pened to be black. His real

crime was that he was poor. The
real issue wasn't police brutality

or racism, but economic injustice

and class warfare. We think our-

selves more civilized than the

Kwakiutl. But no Kwakiutl ever

locked his wealth away while oth-

ers of his tribe starved, They
threw open the door and had a

party to celebrate the need to in-

clude everyone. DQ
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ON THE STEEL BEACH:
John Varley offers a metaphor for our technological age

By John Clute
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| I and after we finish the

In? *# book, it is the title

which remains. Steel Beach
(Putnam, July 1 992). It is John Var-

ley's first novel in almost a dec-

ade and probably the most skill-

ful science-fiction epic we're like-

ly to come across in 1992—
though it's just about the most frus-

trating as well. The tale itself

fades in the mind's eye, as most

tales do, after the last page
shuts, but the title sticks like

glue and may indeed become a

science-fiction catchphrase for

the end of the millennium. Be-

cause the steel beach is where

we live now.

Consider this: Eons ago, there

was a fish, It lived in the shallows

of the vast tidal ocean, near the

very edge of the waters. One day

it strayed too far toward the

sands, having exhausted its sup-

ply of plankton perhaps, or in ter-

ror of some newly evolved pred-

ator, and the tide ebbed, and it

found itself stuck on a sand
beach, stark naked, trying to

breathe the terrible poison air oi

the new world, which killed it

right off. Next day there was a

new fish, on another beach. It,

too, perished. Millions more
died. But then—maybe a thou-

sand years later—yet another

fish strayed too far, and
coughed, and choked, and suf-

fered. This time, however, some-
thing happened. An impromptu

membrane widened slightly in

something which still resembled

a gill, and a trickle of oxygen fil-

tered into the blood, and the fish

stayed alive long enough to flop

through drying puddles into the

water. Later—because the ocean

was often unfriendly—it ventured

back onto the beach. Much lat-

er— it might have been a thou-

sand years on, or a million—

a

tribe of lungfish could be found

on the beach, breathing and

breeding and brawling, preparing

to conquer the new continent.

Which it did, soon enough.

Today— or in 200 years' time,

when Varley's tale is set—we are

something like the fish. Having ex-

hausted the bounty of our oid hab-

itat, which was the entire planet,

we are beginning to feel the

need to search, in our billions, for

new territories and fresh bounty,

We have reached an evolutionary

crossroads. Many of us hope
that the human race will learn prop-

er husbandry and nurture the plan-

et back to health, but others feel

that the only solution is to emi-

grate. Either way, we are begin-

ning, in our swarms, to starve in

shallow waters. Is there a solu-

tion? Where is the beach we can'

crawl up on?
For Varley, exercising his imag-

ination in writing a novel, the

beach was easy to find. In his Fu-

ture History, the human race has

long been exiled from Earth by In-

vaders who terminated our lease

when they found out what a

mess we'd made of things, and

200 years later, we are exiles liv-

' ing in habitats carved out of the

Moon and Mars and other plan-

ets. We survive in corridors of

steel, breathing pumped air, trust-

ing that the precarious new ecol-

ogies which sustain us will remain

stable under the guidance of

vast artificial intelligences, pray-

ing that the vacuum of space will

not crack our skins. But the pres-

sure is beginning to mount. As
one of the vast Als explains to the

heroine of Steel Beach, humans
are at an evolutionary cusp.

Think. of the human race, it

tells her, as fish upon a beach.

"Here we are," it continues,

"thrown up by the Invasion onto

a beach of metal, where nothing

natural exists that we don't pro-

duce ourselves . . . We've had to

build our own pool to swim
around in while we catch our

breath." But "the sun keeps try-

ing to dry up the pool. Our
wastes accumulate, threatening

to poison us . . . And there aren't

very many other pools like this

one to move to if this one fails,

and no ocean to return to."

It's only a story, of course,

though beautifully told and splen-

didly arrayed with cunning

hooks to keep readers from guess-

ing that Varley has no solution to

the problems he presents. In the

end, frustratingly, nothing hap-

pens—humanity still gasps and

flounders on the steel beach, and

the outcome remains in doubt.

It's only a story, perhaps, but

back here in 1992, its title feels

like a metaphor—of warning and

of hope—for our time. For we
have built our planet of'dead

trees into a steel beach, and
there is no turning back. Here

and now we must bring our tools

to bear, our hearts, our minds,

our will. We must make a new
start, for there is no ocean to re-

turn to. We must learn to breathe

the new air.

As in the case of the lungfish,

the survival of our species de-

pends upon it.DQ
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READY TO ROLL:

Cars as communication and entertainment centers

By Jeffrey Zygmont
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Consider a future exec's

automobile— or rather,

her roiling office and en-

tertainment center. Fast approach-

ing, mobile communication will

center around fiat-panel chame-
leon screens that blend into the

car's decor when switched off.

Speech processing will allow the

systems to respond to spoken
commands. Powerful multifunc-

tion processors will control these

communication/entertainment/in-

formation centers, serving as per-

sonal computer, video and
sound processor, navigator, and

transceiver for everything from ra-

dio and telephone to road reports

and computer files. "It has the ca-

pacity to bring any video, any com-

puter data, any information into

the vehicle," says Michael Wil-

liams, an executive ai GM's Del-

co Electronics Corp.

Cellular phones are only the ice-

berg's tip. At the end of 1991 , an

estimated 7.6 million U.S. cars

had cellular phones, showing
how eagerly drivers plug into com-

munication. Now comes integra-

tion. In January, radio maker
Blaupunkt introduced combina-

tion cellular phones and hi-fis

that are voice activated—no

need to take your hands off the

wheel. "Communication and en-

tertainment go hand in hand,"

says IraTabankin, general man-
ager of Blaupunkt's mobile

phones. "It gives us the opportu-

nity lo offer integrated products."

Cars simply have no room for

duplicate bits of equipment
when, say, a single video screen

can serve up navigation maps,
PC displays, vehicle information,

even videogames and television.

Besides, too many separate con-

trols and displays create danger-

ous distractions in autos. Prevent-

ing distraction, after all, is why
U.S. law prohibits TV reception in

the front seat.

But even without TV, video

screens remain key. Not only can

a single screen simplify display,

it can also be reconfigured as a

control panel. Already Sony's

Indextron picture tube allows on-

screen display of car radio con-

trols which can be adjusted by

pointing an infrared remote con-

trol aithe screen. "Very soon, you'll

access a navigation system using

that same Indextron," says Martin

Homlish, senior vice president and

general manager of Sony's Audio

Component Systems Company.
But no matter what goes in a

car, it will remain somewhat iso-

lated until terrestrial communica-
tions go wireless. That's coming,

too. In 1990, Motorola proposed an

iridium telephone system that will

link calls by satellite. The idea

gained momentum at the World Ad-

ministrative 'Radio Conference in

March, where airwaves were allo-

cated for such satellite phones.

When they arrive, they will comple-

ment wired and cellular systems.

Another big boost will come
from digital communications.

Right now, devices like mobile fax-

es and computer modems are un-

reliable because of interference

and inaccuracies in radio and cel-

lular phone transmissions. Digital

signals get around these problems

by encoding music, pictures, or in-

formation as strings of computer da-

ta, Reduced to simple binary

code, the signal blasts across the

airwaves much more reliably,

Already digital cellular phone sys-

tems are cranking up in Los Ange-

les, New York, Chicago, and else-

where. Proposals for digital radio

are under study. "We're about

eight years away from a new format

for information and entertainment in

the car," predicts Williams.

Still, hurdles remain, For one, flat-

screen and voice technology

need more development. Also,

with more gadgets, car companies

may have to double the power of ve-

hicle electrical systems to 24

volts, thereby reworking big

chunks of auto technology.

Yet optimism prevails. Williams

notes that in 1987, computer
chips for digital-signal processing

cost more than $200 per set. Now
a set, though smarter than its

predecessors, goes for about $35.

"As this technology becomes eas-

ier to use and affordable," says

Homlish, "that 45-minute commute
will become very productive." DO
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SILICON POLITICS:

Turning presidential races and perestroika into sound bytes

By Gregg Keizer

Waif-timed

games

of super-
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The election virus hit late this

year, thanks to the Gulf War and

a paucity of name-brand Demo-
cratic candidates, but when it did

infect the body politic, it soared

to a 101-degree fever. Buchanan
scored against Bush, and Clinton

fought charges of draft dodging

and dabbling with dames.

Back in the U.S.S.R.— okay,

the Commonwealth of Independ-

ent States— police battled Stalin-

ists who wanted to

see an end to the

end of the Empire,

So, what does all

this have to do with

games? Plenty.

If we can make
electronic entertain-

ment out of war and
murder, we can cer-

tainly play computer

games based on pol-

itics. Two new titles

do just that—and in

ways as different as

the political systems
they model.

Prodigy, the online

service created by

an IBM and Sears partnership,

launched The Next President

(IBM PC and Macintosh) in Feb-

ruary and plans to run this multi-

player political simulation through

the end of this year's campaign.

Unlike most electronic games,

The Next President isn't just you

against the machine but is open

to anyone who pays Prodigy's

$12.95-per-month fee and can

call the service's computers with

a modem-equipped PC.

The scenario may be ficti-

tious— Bush isn't running, and the

eight made-up candidates are

amalgamations of real-world pol-

iticians—but the process stays

pretty true to life, even to the can-

didates' sound bites. "In the

United States today, you find mon-

ey making money, not people mak-

ing money," states Republican

Jane Thompson, an economics
professor and former Secretary of

the Treasury. The seven other

hopefuls, from the youthful Vice

President Craig Winthrop (R) to

the feminist Senator Jill Cronin

(D), spout plenty of contrasting

views,, so finding one close to

your heart isn't hard.

Play voter and you get to opine

on eight key issues. Your views,

and those of the other players,

largely decide the election.

Though the game works from

a script, which includes steamy

exposes and even an assassina-

tion attempt, "We really don't

know what will happen," says
Robert Gehorsam, Prodigy's man-
ager for entertainment.

The conventions wili coincide

with the real ones, the online del-

egates choosing their party's

siate and platform. From Septem-

ber through Election Day, you'll as-

sume the mantle of an average vot-

er, able to ask questions of the

candidates at weekly virtual

town meetings. On 'November 3.

you'll cast your vote and watch

the returns come in.

The Next President is stealth

gaming at its best—the simula-

tion appeals to the millions of

home PC owners who don't nor-

mally play computer games. "We
wanted to show what this media

can do," says Gehorsam.

Spectrum HoloByte's Crisis in

the Kremlin (IBM PC) re-creates

the other side of the political al-

ley—central control, coups, and

Communism —in a decidedly dif-

ferent kind of game. Crisis takes

you back to 1985 and sets you

up as a president of the Soviet Un-

ion, with a hard-line, reformist, or

nationalist agenda.
You have to devise

and choose policies,

set budgets, man-
age crises, keep
tabs on the media,

and track economic,

political, and social

indicators.

Although most of

your time in Crisis in

the Kremiin is spent

manipulating num-
bers—rubles here, ru-

bles there—you can

react to unrest by stiff-

ening the military or

boost productivity by

instituting a longer

work week. Unpopular policies,

as Gorbachev and Yeltsin discov-

ered, may force a coup or put peo-

ple at the barricades.

Both The Next President and

Crisis in the Kremlin take liberties

with reality. Take each with a

grain of salt and you'll have fun,

maybe even learn something.

Maybe a game fe the way to

pick and keep a leader. At least

we'd have more fun. DO
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WRIGHTING AN OLD WRONG:
A wing design overlooked by the Wright brothers makes a comeback

By Kathleen McAuliffe

Oespite the ease with

Which modern aircraft

soar through the air, fly-

ing remains, at times, unsettling

and even dangerous. Thermal cur-

rents rising off Ihe ground buffet

small planes even on sunny,

calm days, and on gusty days, tur-

bulence can send stomachs roll-

ing like tumbleweeds. Stalls and
spins have proven to be even
more lethal hazards; According

to the Federal Aviation Administra-

tion, they contribute to the major-

ity of aircraft fatalities in private avi-

ation and to one quarter of all avi-

ation-related disasters.

Are these hazards the price we
must pay for defying gravity'? Not

in the opinion of Octave Chanute,

widely credited as the father of avi-

ation. Before their epic flight at Kit-

ty Hawk, he tried to convince the

Wright brothers to test a new
type of plane that he believed

would be far more controllable in

the air than their own design. Cha-

nute had attached his aircraft's

wings to the fuselage with hing-

es so that they would yield to the

forces of turbulent air without trans-

mitting those loads to the main
structure. In theory, the movable
or "rocking" wing should have
been safer and smoother in

flight than the Wrights' fixed

wing, which resisted the wind.

Alas, the Wrights, occupied
with their historic effort, never got

around to testing the rocking

wing's performance in the air,

eventually abandoning the struc-

ture to the elements at Kitty

Hawk. Later, George A. Spratt,

who closely collaborated with Cha-

nute, revived the idea. His son,

George G. Spratt, improved the

design even further, introducing

a model called a controlwing in

the Thirties. But by then, the

fixed wing dominated aviation.

"Few people were interested in

anything new," laments George
G., now 88.

What if, at the dawn of aviation,

Chanute had prevailed? At that

critical fork in the road 90 years

ago, would aviation have taken a

different path? History, of

course, can never be replayed.

But a modern plane, called a free-

wing, that picks up where Cha-
nute and his proteges left off will

no doubt make aviation buffs pon-

der that question,

To the eye, the freewing looks

like an ordinary aircraft. But
touch the wing and you're in for

a shock. Actually a single wing

mounted on the top of the fuse-

lage, it tilts forward and backward

so that its long forward edge can

be either higher or lower than its

back edge. Hinges, rather than

bolts, attach the wing to the fu-

selage, offering numerous advan-

tages over conventional aircraft,

according to Hugh Schmittle,

who is marketing the prototype as

president of Freewing Aircraft in

College Park, Maryland. In a test

sponsored by NASA, the free-

wing reduced turbulence by 75

percent because the hinge mech-
anism enables the wing to instant-

ly adapt to changing air condi-

tions, keeping the rest of the air-

craft relatively stable. As a result,

the pilot and passengers barely

feel sudden gusts of wind. In-

deed, the NASA-backed study in-

dicates that the freewing would
have to encounter turbulent

shifts of more than 13 feet per sec-

ond—a freak occurrence outside

of hurricanes and thunder-

storms—before passengers expe-

rience any discomfort. "The free-

wing virtually eliminates air sick-

ness," Schmittle says.

A smoother flight also trans-

lates into less wear and tear on

the fuselage, reducing the likeli-

hood of structural failures, And
since the wing automatically ad-

justs its angle to the wind without

pilot intervention, the chances of

the aircraft stalling or spinning de-

crease dramatically.

"All in all, the freewing should

be able to fly comfortably under
more turbulent conditions than is

currently possible for small

planes," according to Bruce
Holmes, assistant director for aero-

nautics at NASA's Langley Re-

search Center, located in Hamp-
ton, Virginia.

All these advantages could

add up to big sales. Aeronautical

engineer Jewel Barlow, director

of Maryland's Glenn L. Martin

Wind Tunnel, believes ihe free-

wing could revolutionize ultralight

aircraft within a few years. "The

comfort factor," Barlow says,

"would make the freewing an ex-

tremely attractive contender in

this'category."

The military has also ex-

pressed interest in using the free-

wing as a remote-controlled ve-

hicle to carry cameras and other

sensors, Further in the future, the

plane's advantage in heavy tur-

bulence should make it ideal for

border patrol, disaster relief, and
other missions that can't always

be scheduled ac-

cording to the

weather. Within a

decade or so, the

freewing may even

compete in the

multibillion dollar

market for commut-
er planes, which

fly at low altitudes

where they en-

counter frequent

turbulence. "The
big unanswered
question is how well the freewing

will perform when scaled up
from a two-passenger plane to a
30-seat commuter-size aircraft,"

Holmes says. If the freewing

lives up to its promise, it could be
a household name by 2003, as-

suring its place in aviation histo-

ry just in time for the hundredth

anniversary of powered flight. DQ
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pany beis its

update ol the con-
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BE A SPORT:
How much do you know about the

rules of your favorite sports?

By Scot Morris
:

With the Summer Olympics

beginning this month in
'

Barcelona, we continue our

two-part quiz, which began
last month, on sports

regulations.;

Sometimes an athlete

invents a.new technique that

becomes an integral part of

the sport: Parry O'Brien's

turnaround approach in the

shot put, the one-hand set

: shot in basketball. ;Occa-

sionally,. authorities consider

such a new technique too

radical and outlaw it; U.S.

swimmer David Berkoff set a

new world record in the

100-meter' backstroke at the

1988 Seoul Olympics by

taking advantage of the fact

that one can' swim' faster

under water than on the

surface,. Berkoff dove down
four to six feet under the

. surface, kept his arms
locked straight overhead,

and dolphin-kicked' for

about 35 meters, more than

two-thirds the length of the

pool. When he surfaced and
began using, traditional

backstroke motions,. he was
already well ahead, of the

other swimmers.
Although Berkoff slipped

in the finals and. won only a
silver medal, officials

banned his submarine start

immediately after the Seoul

Games. Now, the rules

decree that backstrakers

must break the surface

within 15 meters of the start.

A similar loophole- iir the

rules- led U.S. breaststrokers

in the Forties to bring, their
: arms forward above the

water, a much faster and
easier motion. By the 1948

Olympics, all winning

breaststrokers used this

30. .
OMNI

Obscure rvlei and
regulations; How
inns d pal« tan a
pdln v«swlf©f use?

technique. Swimming offi-

cials eventually-decreed it

illegal in breaststroking

competitions, but it devel-

oped into- the butterfly
.

stroke, which finally-worn

recognition in 1956 as an

official fourth swimming
stroke, with its own separate

competitions.

Our quiz tests your

knowledge of the rules of

both Olympic and non-

Olympic sports. For each
example below, circle either

L (legal) or I (illegal).

Questions are listed alpha-

betically by sport. Answers
follow the quiz.

1

.

A golfer swings the putter

between the legs, like a

croquet mallet. (L, ])

2. A high jumper does a

gymnast's back flip. over the

bar. (L, I)

3. A hurdler knocks over a
hurdle. (L, I)

4. A marathoner carries a
banana, eats it during the

race, and discards the peel.

(U I)

5. A pole-vaulter uses a pole

20 feet long—4 feet. longer

than the standard pole. (L. !)

6. The pole passes under
the bar after a vault. (L, I)"

7. A polo player is

left-handed. (L, I)

8. In eight-man crew
skulling, a rower-falls out of

the boat. (!_, I)

9. A rower straps his shoes

to the bottom of the boat. (L, I)

10. A shot-put competitor

tapes two fingers together.

(U I)

1 1

.

A female swimmer wears

a two-piece suit. (L, I)

12. A backstroke :

does not touch. the wallwith

his hand before doing a flip

turn. (L, I)

13. A table-tennis player

wears a white shirt.- (l_, I)

14. A triaihlete rides a
bicycle with spokeless

"disc" wheels. (L, lj

15. During the ocean swim,

a triathlete wears a wetsuit.

(U I)

16. A yellow ball is. used in

an indoor volleyball match.

(U I)

17. A wrestler has a beard.

(U I)

ANSWERS
1. I. A golfer may not

straddle the line of a putt.

2. I. In April 1954, U.S.

tumbler Dick Browning
somersaulted over a bar set

at 7 feet, 6 inches,

surpassing the world high-

jump record of 6 feet, 1i 1/a

inches. In i.962, when the

Olympic high-jump record

was 7 feet, 1 inch, Gary
Chamberlain did' a back
handspring with a back flip

over a bar set at 7 feet, 4

inches and landed on his

feet. These achievements
didn't make it into the record

books because high jump-

ers must fake off from one
foot only; and these

gymnasts sprung from two.

3. L. There is no penalty for

knocking over a hurdle.—it

just slows the runner down.
A. L. The runner can't

accept a banana from

someone else during the

race, however.

5. L. There are no

restrictions on the length, or

the diameter' of a pole.

6. L. Since 1969, it has been
legal for the pole to pass
forward, under the bar. .

7. I, Left-handed play is

disallowed because it's too

dangerous,

.8. L, A team of rowers will

not be disqualified if a rower

falls out of the boat, but it will

have to be very strong to

make up for the loss of the

rower's muscle power. If the

coxswain falls out of the

boat, however, the team is

disqualified.

9. L. Rowers' shoes are

usually strapped to the

.
bottom of the boat.

1.0. I. This kind of aid is

disallowed in the shot put,

hammer, javelin,' and pole

vault.

'11. L. The two-piece

swimsuitwas legalized for :

female swimmers in January
1991.

12. L. As of March 1991,

backstrdkers were no longer

required to touch the wall

with a hand during a turn.

13. 1. If a white ball is used,

white shirts' are disallowed.

If a yellow ball is used,

yellow shirts are disallowed.

14. I. Disc wheels may be
used on the back wheel

only, to preserve safety on
courses with crosswinds.

15. L If the water

temperature is low, the race

director may permit wetsuits

for all competitors.

16. I. Colored balls are still,

illegal in indoor volleyball

play.

17. L A full beard or goatee

is allowed in wrestling so

long as it is "not stiff and is

several months old." DO
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SICK IN SPACE:

Why astronauts toss their cookies. Plus, diamonds aren't a dinosaur's best

friend, and where old telephone poles go

Forget about the exhilaration of

blasting into outer space. Most
astronauts, when they reach the

great beyond, feel like they're go-

ing to blow their Tang breakfast

all over the crew cabin.

Laurence Young, a professor

of aeronautics and astronautics

at MIT, is trying to prove an age-

old assumption; that motion sick-

ness of this nature occurs when
the eye sends a signal to the.

brain that's contrary to one sent

by the inner ear. In a series of

ongoing experiments on space
shuttle missions, researchers

are putting specially marked con-

tact lenses on our celestial explor-

ers. The lenses allow for the astronauts' eye and body
movements to be videotaped and analyzed by a comput-

er. In the process, Young and his colleagues at MIT and
McGill University in Montreal are hoping to make flying in

space a lot less messy.

Space motion sickness (SMS) is a serious concern in

outer space. According to NASA, two-thirds of first-time

shuttle fliers experience SMS: on subsequent missions,

the figure drops to slightly less than half. Astronauts mod-
erate SMS by avoiding certain head motions that are

thought to provoke disorientation in the first days of flight.

And if SMS takes hold, they inject an antihistamine called

promethazine or phenergan. Still, productivity on the many
in-flight expei menls has oeen hampered by this bother-

some malady. SMS isn't just uncomfortable; it's danger-

ous. If astronauts vomit in their space suits while on a
space walk, they could choke on their own vomit,

While results of one space motion sickness exper men;

are still being evaluated at MIT's Man-Vehicle Laboratory,

there may be indications that overcoming SMS is a learn-

ing process. For what is known as the "rotating dome"
experiment conducted on the Space Life Sciences 1 shut-

tle mission last June, Leroy Mesne!, a San Francisco oph-

thalmologist who heads the Narcissus Eye Research Foun-

dation, provided astronauts with extra-large Bausch &
Lomb contact lenses designed to grip the cornea very

tightly. He etched the lenses with a pattern of cross-

hatches, bull's-eyes, and asterisks so that eye motion

could easily be picked up by a video camera.
With a contact lens on one eye, an astronaut places

his head inside a rotating dome with large polka dots that

Will sontnct lenses control space vomit?

move around at one of three dif-

ferent speeds. His eyes follow

the dots while he tries to indicate

his sense of motion with a joy-

stick. To complicate matters fur-

ther, his head is fixed, but his

body flares out at weird angles

in the weightlessness. Two vid-

eo cameras—one inside the

dome and one outside— cap-

ture the motions to be analyzed

in a complex computer program

still being written at MIT.

In space, an astronaut's

eyes normally rotate slightly in

the opposite direction from the

one in which she's moving. This

"ocular counter-rolling" seeks to

stablize the eyes and keep the visual field from blurring.

It also produces a reflex head movement to return to the

previously held position in order to feel normal. It is theo-

rized that the brain, when faced with this unresolvable "sen-

sory-motor conflict," produces a chemical substance

that's mistakenly taken as toxic.

In the dome experiment, which has been performed

several times on missjons since 1983, the head has been
fixed. The inner-ear stimuli is quieted while visual stimuli

inside the dome is amplified. Young hopes his computer

analysis will offer insight into which of these two stimuli

the nervous system gives c 'cater weight to in determin-

ing spatial orientation under weightlessness.

Findings from the computer analysis of the contact

ens experiments are expected by late 1992, and Young
and Meshel hope to learn even more after additional ex-

periments are conducted aboard the Space Life Scienc-

es 2 mission in 1993. In the meantime, Young recommends
that astronauts minimize SMS by avoiding active head move-

ment and unnecessary inverted views. To provide "tactile

cues" of orientation, he suggests stretching bungee
cords under the feet to simulate gravity or wedging into

a corner to gain relief from the feeling of floating.

Young—who recently was named a payload specialist

candidate and is training for a 1993 space shot—believes

that his 15 years of experimenting with motion sickness

have provided some updates on what to do when the queas-

ies set in. "It was once said that the only cure for motion

sickness was to sit in the shade of a large oak tree in a

churchyard until it goes away,'' he says. "We think we've

made some refinements on that."

—

ROGER MUMMERT
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Some 0.J and a
mixture of

/"

j'-'-rJGc&cs and B \
vitamins keep ?=-.

the hangover away.-.

HUNG OVER
NO MORE

Everyone who's ever had

a painful morning after has

wished for a hangover cure

that works. It looks as though

a British biochemist has

concocted just such a

remedy.

When taken with a large

glass of orange juice before

going to bed after a night of

drinking, David H. Blass's

mixture of vitamin B,

niacinamide (B-3), and
analgesics like aspirin or

ibuprofen measurably de-

creases a hangover's im-

pact. Sixty patients partici-

pating in two clinical trials

confirmed just that after they

each drank two bottles of

champagne in champagne-
and-cognac cocktails. Using

a clinical scale-devised by
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the Finnish metabolic scien-

tist R. H. Ylikhari on which

zero is best and 11 is worst,

those given Blass's remedy
scored four to five points

lower than did those who
took a placebo or other

alleged hangover blunters.

According to Walter BIl-;;*
:

the inventor's cousin and his

American representative for

Blass AG of Warren, New
Jersey, the mixture works

through the liver and
penetrates the blood-brain'

barrier, relieving the nausea,

headaches, and jitters of the

full-fledged hangover. The
fructose in the accompany-
ing orange juice helps, too.

"When the brain gets that

first shot of alcohol, you feel

good," explains Walter Blass.

"The hangover begins when
the alcohol content of the

blood drops. Congeners,

trace substances in alcohol,

upset the balance of the

blood cells in the brain.

N acinamide reduces that

effect when it penetrates the

blood-brain barrier. It also

acts as a vessel dilator."

—George Nobbe

"When your work speaks for

itself, don't interrupt"

—Henry J. Kaiser

TEACHINO OLD
KITES NEW TRICKS

Ben Baisley, an atmos-

pheric scientist with the

Cooperative Institute of

Research in Environmental

Sciences at the University of

Colorado, has some advice

for colleagues who want to

find out more about climate

patterns: Go fly a kite.

Picking up where Benjamin

Stronger. Iig:"itvve:gn; mate-

rials— Kevlar lines, and Mylar

and carbon fibers for kite

bodies—allow kites to fly

higher and carry heavier

instrument payloads than

ever before. In a 1990

experiment, Baisley and his

*il.o-ee-3igr:hg 3$koc;£1os Wil

liam Tyrreil and Joe Williams

of Modelsym in Doylestown,

Pennsylvania lolled two -fites

more than two miles above
Christmas Island in the

Pacific Ocean to measure
electric fields and other

variables, On the heels of

that success, they've pro-

posed a four-year series of

experiments at the island.

They want to send kites

toting 20 to 30 pounds of

meteorological equipment

more than ten miles

high— about twice the cur-

rent world record.

GYMNASTICS IS THE ONLY SPORT MORE
POPULAR WITH WOMEN THAN WITH MEN.

THE VENUS'-FLYTRAP, AN INSECTIVOROUS PLANT,

SLAMS ITS POWERFUL TRAP SHUT ON
UNSUSPECTING PREY IN LESS THAN HALF A SECOND.

Frarki.n left off 240 years

ago, Baisley hopes to usher

in a new age of atmospheric

kite research.

One of the advantages of

using kites is that they can
remain in one spot in the

atmosphere, gathering infor-

mation about temperature,

water vapor, radiation, ozone
levels, and so forth. "There's

no other way of getting this

data," Baisley says, "Satel-

lites can't provide detailed

pictures, and planes can't sit

in one spot."

The equatorial site's '-losoi-

table climate and depend-

able winds make it an ideal

spot for kite experiments, as

does the fact that it's not on

any major flight routes, which

minimizes the risk of

entanglements that would be

hazardous to planes and
fatal to kite researchers'

dreams.—Steve Nadis

"Be not afraid of growing

slowly; be afraid only of

standing still."

—Chinese proverb



WOULD YOU LIKE
SOME WINE WITH
YOUR TELEPHONE
POtA?

Just when you think

modern science has uncov-

ered every environmental

hazard that threatens our

fragile planet, it comes up
with yet another one;

telephone poles. Poles that

have served their purpose

—

1.6 million of them each
year—must be disposed of

carefully so that the toxic

chemicals like creosote and
pentachlorophenol that coat

the poles don't contaminate

ground water. Now, a
Florida-based company
plans to build a plant that will

recycle the poles by allowing

specially prepared microor-

ganisms to chow down on

the poisonous chemicals.

Microterra, based in Boca
Raton, has licensed technol-

ogy developed by Ralph

Portier, head of Louisiana

State University's Institute for

Environmental Sciences and
a pioneer in the field known
as bioremediation, which

uses microorganisms to

convert hazardous carbon-

based waste to an environ-

mentally benign form. Portier

THE FORCE OF A WAVE
DURING A WINTER
GALE CAN REACH AS
MUCH AS 6,000

POUNDS PER SQUARE
FOOT OF WATER-

IT TAKES FIVE

SECONDS FOR MICE
TO COPULATE.

Many telephone odes wrJ soon become food iQ' nvuoorganisms.

has tailored more than 1 ,000

different types of microor-

ganisms to eat virtually any
subsiancs, ranging from

petroleum to PCBs. The LSU
microbiologist genetically en-

gineers some of his

organisms and adapts others

by feeding them on the

carbon source they'll be
expected to devour in a

hazardous environment.

Plans call for construction

of the telephone-pole recy-

cling facility to begin this year

at the site inTallulah,

Louisiana. Plant personnel

will first shred the poles into

chips and use a washing
process to extract as much
of the deadly chemicals as

possible. Then they'll apply

the microorganisms to the

chips in a spray and

compost the mixture. The

bugs eat the remaining

chemicals, and when they're

done, they become a food

source for the other

organisms that live on the

wood. Microterra will then sell

the cleaned wood to paper

mills for making crude paper

and pressed board.

"Bioremediation will soon
play a major role in how we
approach hazardous-waste

problems," says Portier. "You

don't need a significant

quantity of microbes to

establish remediation at a

hazardous-waste spill. With

doubling rates measured in

minutes, you simply bring

them in and grow them."

—Wayne Mayhall II

"Man has lost the capacity

to foresee and to

forestall He will end by

destroying the earth.

"

—Albert Schweitzer

Bad r-eus tor coci<roachos.

A GRISLY MATH
FOR ft ©R1SLY
INSECT

It's hard under the best of

circumstances to muster

much sympathy for the

nearly indestructible, cock-

roach. But you have to feel

at least a little pity when you

hear what science has in

store for it: a baited

chamber lined with a fungus

that infects the insect and
devours its internal organs.

This ghoulish approach,

developed by Ecoscience

of Worcester, Massachu-
setts, and marketed by

Roussel. Bio in Englewood

Cliffs, New Jersey, employs

a microbe that occurs,

naturally in soil and
produces a-fungus called

Metarhizium anisopliae. At-

tracted by bait, the

unsuspecting roach creeps

into a chamber covered with

the stuff, which rubs off on

its body. Twelve hours later,

it penetrates the bug's

cuticle, spreads through the

body, and- begins .consum-

ing internal tissue.

Because the fungus

grows on the insect instead

of having to 'be eaten by ft,

it's more eftc-eni :ran oiher

pesticides, says Roussel

Bio spokesman Richard

Herlich. A single cockroach

could, spread the fungus

through a whole colony by

crawling over and nesting

with other roaches'.

"It won't hurt pets, or any

warm-blooded creature, be-

cause the substance can't

live at temperatures over

98T," Herlich says. "This,

presents something of a

problem for us because the

bacteria must be kept cool

in shipping." Pending ap-
proval by the Environmental

Protection Agency, the

pesticide should be availa-

ble, to professional extermi-

nators by year's end- and to

the general public after that.

—George Nobbe
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SHIViRING ANB
SHAKING

If you think you don't have

to worry about earthquakes

because you live up north,

away from, say, the San

Andreas fault, think again.

Walter Mitronovas, a seis-

mologist at the New York

State Geological Survey, a
part of the State Museum in

Albany, has compiled sound

and motion evidence of a

frostquake—a shallow quake

violent enough to shake

houses, with loud noises that

are often mistaken for

exploding furnaces.

As expected, cryoscisms,

as these quakes are called,

occur most often in cold, icy

regions. The 1989 quakes

WHEN ANGRY, MEN
ARE FOUR TIMES

MORE LIKELY THAN
WOMEN TO COMMIT
AN ACT OF VIOLENCE.

IF YOU FALL INTO
QUICKSAND, DON'T
PANIC. BECAUSE
QUICKSAND IS DENSER
THAN THE HUMAN
BODY, YOU'LL FLOAT.

ley- Milton, New York, that

Mitronovas recorded exhibit-

ed ail the usual traits of

cryoscisms: They followed a

long spell of exceptionally

cold weather, they happened
at night when temperatures

drop, and the soil in the area

was frozen.

Irregular ground fractures

accompany the shaking and
the characteristic sound.
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supplies the- period canaiHans 'or a frostquake.

"Fortunately, because the

frozen ground is fairly

shallow and the cracks are

narrow and stretch only a few
hundred feet, the quake
wave is localized and
damage is minimal," Mitrono-

vas says. Also, the cracks

usually stop just short of

houses because foundations

are warmer than the

surrounding soil.

No one really knows the

exact conditions under which

a frostquake occurs, and a

cryoscism's unpredictability

makes data hard to get. "The

water-saturated soil freezes,

and the water expands, but

that's not what causes the

breakage," Mitronovas says,

He believes that "once the

ice forms, it can shrink like

any other material. And once
the shrinking starts, a tension

is created. This tension is

relieved by a rapid fracturing

of the ground much like an
earthquake—with waves prop-

agating high-frequency

sound and vibration."

—Patricia Barnes-Svarney

"Tact is the art of convincing

people they know more
than you do.

"

—Raymond Mortimer

BAKING BETTER 1 the right place so they can
form a structural framework

for bread and pasta."

Any baker knows that Buchanan says.

strong, elastic dough rises 1 The naturally occurring

better and yields a tastier enzyme system can be
bread with better texture. added to poor-quality flour,

For years, kneading has improving the strength and
been thought to be the only elasticity of the dough.
way to achieve these PE^N* .^L^^^fa. That's good news for

qualities, but now it seems France; Although it exports

that an enzyme system in more wheat than any other

the seeds of wheat and European country, only half

other grains plays just as of its grain is of sufficient

important a role. quality to bake bread.

A set of enzymes called st them eat (tastier) bread. Wheat quality in the United

the ihioredoxin system . States, though better, could

triggers the desired reac- -ranee. The thioredoxin also benefit by the addition

i:cn. according to Bob B. system acts' as a master of the thioredoxin system.

Buchanan, a biochemist switch in leaves, activating a "Rising and baking times

and plant biology professor set of enzymes to turn vary," Buchanan says. "On
at the University of California carbon dioxide into sugar a small scale, a baker can
at Berkeley, and Karoly and starch. rely on a sixth sense, but in

Kobrehel. a chemist at the The enzyme system commercial bakeries turn-

Institut National de la activates gliadins and ing out hundreds of pounds
Recherche Agronomique's glutenins, the major storage of dough a minute, you can't

Laboratoire de Technologie oroteins in wheat. "Thiore- rely on intuition."

des Cereales in Montpellier, doxin cuts these proteins in —George Nobbe
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OYSTERS, THE
PLUMBER'S
HELPERS ^^^r*Lbest protei

A protein from oyster

shells could turn out to be the

n against

m and mineral

dup in water

pipes. The
protein,

isolated by scientists at the

University of South Alabama
[/ neralizalion Center, con-

iains sequences of polyas-

pa'lafe. or polyfisoailic aclc.

as well as other amino acids.

The researchers are currently

testing qui different amrnc-

acid combinations to see

which ones best inhibit

scaling, which occurs when
mineral salts dissolved in

cooling water precipitate out

of the water and coat pipes

and valves. The resulting

c cgs and other problems

cost U.S. manufacturers

billions of dollars each year.

Among polyaspartate's ad-

vantages is that it's relatively

cheap and simple to

produce. Basically, explains

biologist Erich Mueller, "we

just 'shake and bake' it,"

dumping the amino acid,

aspaiate, into a rotating

drum and heating it for

several hours. In the

process, the individual amino

acids hook together in a

chain, forming polyaspartate.

Polyaspartate is com-

pletely biodegradable and

doesn't harm the environ-

ment, unlike chemicals

normally used for industrial

water treatment. Industries

won't automatically switch

over to polyaspartate just to

protect water supplies. But

they may not have a choice:

Future effluent regulations

may force them to clean up

their act.—Steve Nadis

DID DIAMONDS KILL
THE DINOSAURS?

The dinosaurs certainly

had their share of problems:

a changing environment,

asteroids falling right and left,

and brains too tiny to cope
with it all. As if that weren't

enough, a pair of Canadian
scientists recently discov-

ered something else lhat

may have helped do the

mighty beasts in: a rain of

diamond dust from the sky.

Paleontologists David B.

Carlisle of Environment

Canada in Ottawa and
Dennis R. Braman of the

Royal Tyrrell Museum of

Palaeontology in Drumheller,

Alberta, found tiny diamonds

embedded in rocks in

Alberta that date back 65

million years to the time of

mass extinctions at the end
of the Cretaceous period.

The diamonds are "so small,"

say Carlisle and Braman,

"that a thousand of them
strung end to end would

make a necklace for a

bacterium." They think that

asteroids brought the dia-

monds to Earth or created

them by the high-pressure

impact of the collision itself.

In either case, they specu-

late, the diamond dust and
other detritus of the collisions

would have risen into the

atmosphere, conceivably

blocking enough sunlight to

substantially cool the planet,

making the environment

unbearable for the dinosaurs.

Braman notes that tiny

diamonds have appearec n

meteorites found in other

parts of the world. He and
Carlisle have extended their

own search to rocks from

other parts of Canada, which

they have sampled and are

now analyzing for traces of

nvcrooiamonds. If diamonds
do indeed turn up, Braman
says, "that would definitely

support our notion."

— Bill Lawren
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Two months before the Olympics, the

world-champion weight lifter from Roma-
nia fell backwards from a squat, dropping

the 600-pound barbell across his neck. Ly-

ing in the hospital, realizing that he had

just lost a month of vital training prior to

the event he had been dreaming of his en-

tire life, it hurt him just to think. Then his

sports psychologist gave him an idea:

Train anyway. So for eight hours a day, ev-

ery day in his hospital bed, he closed his

eyes and visualized, from strapping on his

belt to raising his record weight over his

head, the entire day's workout. Hour after

hour while other patients read or slept, he

escaped his pain by learning to focus his

mind on each muscle of his body, on ev-

ery aspect of his form, and on the perfec-

tion of his performance. Weeks later,

when he finally was able to train again

with weights, he found that his experience

had not only improved his powers of con-

centration and his visualization abilities, but

that in his time off, he had
actually learned more
about his form.

That was in 1984, the

year Dragomir Ciroslav

won a Bronze medal in the

Olympics following an ac-

cident that would have pre-

vented most athletes from

competing. Today, he

coaches the national resi-

dent weight-lifting team. In

his sport, commonly consid-

ered primarily a measure of

the athlete's strength, he

sees the advantage edg-

ing toward those who can

best use their minds.

"They are weak," he says

of his team with a satisfied

smile, "but they pick up
more weight than the big

strong men because," and he tilts his

head toward volume after volume of sci-

entific analysis of each lifter, his smile now
Zen-like, "they think better." He also sees

the roles of successful coaches changing:

Science can provide the winning edge to

athletes, but it demands that coaches not

only have the education to understand the

principles behind the data, but that they

use the data creatively to explore new pos-

sibilities and that they convey their discov-

eries to the athletes in such a way that the

athletes gain new understandings of their

performances. Ciroslav loves science be-

cause in his years as coach of the Ro-

manian National team, as he led them to

over 150 world metals, he saw the results

of his team's daily work with physiologists,

biomechanists, psychologists, and a vari-

ety of engineers, doctors, and even mas-

seurs. In Romania, his financial and sci-

entific support far outstripped what is avail-

able to him in this country, yet he finds the
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U.S. Olympic Training Center's (USOTC)
scientific method superior. "The sports sci-

entists here want to understand more," he

says. "They do not just come to do the job

every day."

In the USOTC weight room at Colorado

Springs, amid the groans of men who ap-

pear anything but "weak" as they attempt

to lift near-record weights over their

heads, and amid the thunderous crashes

as they drop them, a team of biomechani-

cal research assistants aim two high-

speed videocameras toward a specially

designed platform. Beneath the weight lift-

er's feet, two force plates measure a vari-

ety of movements, including the ground-

force reaction, or how much downward
pressure is exerted by either leg as he

picks up the weight. The cameras record

simultaneously, providing Ciroslav with a

three-dimensional coordinate for every as-

pect of the athlete's movement. The force

plates and videocameras feed into a com-
puter that then combines da-

ta from both to generate a

profile for Ciroslav that

breaks the movement into

dozens of components,
from three-dimensional bal-

ance and bar trajectory pat-

terns to bar velocity, accel-

eration, and the aihlele's sty-

listic idiosyncrasies. This in-

formation has enabled him

to make an important discov-

ery in the science of lifting-.

Previously, coaches encour-

aged weight lifters to raise

the bar from the floor to as

high a velocity as they

could before moving under

it. Ciroslav noticed, howev-

er, that some lifters could

pick up their maximum
weight even though they

achieved less than half the peak velocity

of others. What he found with the help of

the cameras and force plates was that rath-

er than velocity, the key to a successful

lift was acceleration; for instance, regard-

less of the. speed of the bar as it passes

a weight lifter's knees, it must increase its

speed dramatically from that point to his

waist to finally make it over his head. As

he explains the physical forces behind

such movements to his athletes, Ciroslav

finds that their interest in the technology

contributes to a better understanding of

their technique.

Over the next four years, the road from

the training center's preparations for the

Barcelona games to the 1996 Summer
Olympics in Atlanta will increasingly favor

those elite athletes who work to understand

the growing role that science and technol-

ogy play in providing them with a variety

of services. Just around the corner is equip-

ment like 3-D videotaping that can de-

scribe almost every measurable aspect of

performance in any sport with near perfect

speed and portability, from analysis of ev-

ery movement and possible form to find-

ing the most efficient ways to use oxygen.

And athletes are not only learning new
ways to train their bodies; with sports psy-

chologists, they are exploring avenues of

mental preparation that demand open and
considered communication about their emo-
tional health. As science presses the

world's finest performers to new heights,

it also presents everyone involved, from

coaches to parents, wilh questions about

experimental and controversial methods
and technologies for training. Elite Olym-

pic competitors will always be those indi-

viduals who are willing to train hard, but

between Barcelona and Atlanta, the work

of sports scientists may challenge where,

when, how, and why they train.

"What we'd like to do next with the three-

dimensional videotaping is close in on the

ideal of immediate feed- _
back," says the head of bi-

omechanics, Sarah Smith,

whose office is only a build-

ing away from Ciroslav's

weight room. Information

from two video cameras
that now takes up to a
month to process might, be-

fore the 1996 games, be
available within seconds of

the completion of a lift. "We
want to be able to analyze

an athlete's technique with-

in the daily training ses-

sion," Smith says. By using

both the video images and
snychronized force record-

ings, the weight lifter, for in-

slance, can receive accu-

rate, objective information

about each lift. When coach-

es like Ciroslav are able to review nearly

every movement of an athlete between per-

formances instead of weeks later, many of

the directions they now give based on sub-

jective observations will be much easier to

explain. Instead of saying "lift the right

side of the bar higher" to a lifter, he can

show him how much higher, when he's drop-

ping the bar, and how to correct it.

Tom Westenburg, USOTC's head of en-

gineering sees even more incredible pos-

sibilities within the four years before the

1996 games. In his converted trailer be-

hind the Sports Science offices at the

USOTC, he holds a rowing paddle that his

team of engineers has outfitted with the

first prototype of a Data Acquisition Sys-

tem (DAS). The portable device will enable

the biomechanists and physiologists to

move their technology out of the lab

where the tests that scientists now run of-

ten poorly simulate the more complex, skill-

intensive environment of actual field con-

OVER THE NEXT FOUR

YEARS, THE ROAD

FROM THE TRAINING

CENTER'S PREPARATIONS

FOR THE BARCELONA GAMES

TO THE 1996

SUMMER OLYMPICS IN

ATLANTA WILL

INCREASINGLY FAVOR

THOSE ELITE ATHLETES WHO

WORK TO UNDER-

STAND THE GROWING ROLE

THAT SCIENCE AND

TECHNOLOGY PLAY IN PRO-

VIDING THEM WITH

A VARIETY OF SERVICES.

ditions. For instance, lab ergometers ac-

curately measure a rower's strength but

don't take into account his ability to use
that strength while balancing a shell, ad-

justing his pull for such factors as wind,

waves, and water speed, or working in

harmony with other rowers. Westenburg's

first priority is to instrument the DAS to an

actual rowing shell, paddle, and rower. Up
to 160 sensors will measure and process

a profile of the rower's performance and
the boat's movements, measuring relative

wind and water velocity, the boat's accel-

eration and deceleration, the position of the

seat, foot stretchers, and oar locks, the an-

gle of the oars, and even the athlete's

heart rate. Information is relayed via radio

signals to a laptop computer on the

coach's boat. The coach can then call up
data on everything from the shell's speed
to the rower's strength at any point during

a performance in real time. "My friends in

Silicon Valley laughed," Westenburg ad-

mits. "They said it would

take years, but we think

we'll have something by
this fall."

Within four years, the

DAS could be adapted for

use in almost any sport.

Combining the sensor
packs with video images
and laser-timing devices

could provide information

as detailed as how hard a
runner puts her foot down
at different times in a race

and even comprehensive

enough to be able to tell

why she's prone to injury.

Boxing gloves could be in-

strumented to provide com-
plete analysis of every

punch during a match, or

a luge could be set up so

coaches could break apart every turn, ev-

ery shift, and every moment of the run.

Coaches could use the information to plot

optimal course strategies, and with real-

time capabilities, the athletes could use

DAS to perfect their techniques and cor-

rect weaknesses. For example, a rower

who consistently pulled harder with her

right arm could receive an audio signal

whenever she exerted a certain amount of

force with that arm. Of course, the most

helpful information for athletes will seldom

be as simple as a beep. Nearly everyone

agrees that as science is able to provide

the most revolutionary avenues to victory,

those athletes who can interpret the results

of the science behind their performances
will more often be those who can win.

Probably the most obvious indicator of

an athlete's condition is his or her ability

to use oxygen. By measuring the levels of

exhaled oxygen and carbon dioxide, phys-

iologists are able to determine a competi-



tor's aerobic threshold and anaerobic ca-

pacity, which is required for intense

bursts of work. Over time, they can moni-

tor which training methods, types of exer-

cise, or changes in pace and intensity pro-

vide the greatest improvements. Today,

this data is either obtained in a laboratory

or by following athletes with a golf cart

carrying a meteorological balloon or

"Douglas bag" that collects their exhaled

air, A much simpler and
less obtrusive device now
being tested is worn on a

belt; the Cosmed K-2

would practically elimi-

nate the need for both the

Douglas bag and the time-

consuming, step-by-step

analysis of its contents.

Athletes in nearly any
sport should soon be able

to determine their aerobic

and anaerobic thresholds

during actual play rather

than while on a treadmill

in a laboratory—a critical

training edge since differ-

ent sports require greatly

different types of capaci-

ties to use oxygen. "The

day of a coach saying go
run three miles is over,"

says Tom Crawford, head

of coaching develop-

ment. "Athletes want to

know the logic behind

their training; chances
are, in many sports, that

type of exercise would be

of little benefit"

In the sports-psycholo-

gy lab, Sean O'Neill, the

U.S. champion in table ten-

nis, sits inside an Alpha

Chair, an egg-shaped au-

dio-visual device, Speak-

ers in the chair surround

him with the voice of staff

psychologist Shane Mur-

phy. As O'Neill watches a

videotape of one of his

best games, he hears the

description he wrote of

his performance. Before

his next tournament, he

will be able to relive the positive environ-

ment of the Alpha chair and visualize a flaw-

less performance. During the year O'Neill

is spending at the USOTC to prepare for

his Olympic qualifying trials, he wakes up

every morning in his dorm room and

writes his goal: "I am a member of the 1992

United States Olympic team." Over and

over, he writes the words until he believes

them—and makes the team. "If I had to

say one thing that surprises most people

about table tennis, it would be the amount

of mental preparation I do. I
spend one to
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THE FLOW STATE:

"I SEEM TO HAVE ALL THE

TIME I WANT TO

INK THROUGH EVERY OPTION,

LIKE MY MIND IS A

THE ULTIMATE OPPONENT
Remember Pong? Your only

control in this 1970s Ping-

Pong precursor to the video-

game was moving your "blip"

paddle up or down one edge
of the screen to return the

"blip" ball. That's changed. To-

day's version is a table-tennis

robot, the R-4, who really

plays the game. The innova-

tive product of Simplicity Tool

Company (Sitco), the brain-

child of Sitco's presi-

dent Gus Berliner,

designed by Waqidi

Falicoff and Markus
Bureker with a grant

from the U.S. Olym-

pic Committee, R-4
reproduces the play-

ing techniques of

nearly any profes-

sional table-tennis

player today.

Up to three "throwing

heads" spit table-tennis balls

out at speeds of up to 70
miles per hour. A unique com-
bination of computer-assisted

motors enables the robot to re-

produce almost any type of

spin at up to 6,000 rpms.

Coaches and players will be

able to program a sequence

of shots as though they were

playing a match, including not

only each shot's speed and

spin, but the angle of the

spin, preferred trajectories,

and even precisely where on

She table the ball will land. The

robot even accounts for relat-

ed factors such as tempera-

ture, barometric pressure, and

altitude. "We can program it to

play on Mars," say its creators.

Programmed information can

be saved to a "personality

file" that mirrors the tech-

niques of intended opponents.

"Before, we might only play

the best players in matches,"

says Sean O'Neill,

the current U.S. cham-

pion in table tennis

and an Olympic
team member. "It

was very difficult to

find practice partners

that would really chal-

lenge me. Now I'll

have a world-class op-

ponent right at

home." Within a few

years, Falicoff sees the robot

branching out into other

sports, such as tennis, racquet-

ball, and even baseball. Oth-

er improvements to the current

design might include an audio

function that would permit a

player or coach to simply tell

the robot what type of shot or

opponent they wanted next.

Falicoff also imagines that Sit-

co might be able to add either

infrared or audio sensors to R-

4 to "read" the player's return

shots so the robot could re-

spond appropriately.

CD PLAYER SEARCHING

THE ENTIRE DISK

FOR THE RIGHT SONG,"

O'NEILL SAYS.

"UNFORTUNATELY,

IT'S OVER BEFORE YOU

KNOW IT.".

one and a half hours a day just on mental

training—visualization, relaxation, goal set-

ting, and listening to tapes."

According to Murphy, the most elusive,

and promising edge in psychological prep-

aration for competition is the state of flow.

This is the condition during an, athlete's per-

formance when time slows down, objects

appear larger, pain is blocked, and noth-

ing can go wrong—everything is second

_ nature. As O'Neill says, "I

seem to have all the time

I want to think through ev-

ery option, like my mind is

a CD player searching

the entire disk for the

right song." Unfortunate-

ly, another common fea-

ture of the flow state is

that it can be difficult to re-

call. "It's over before you

know it," O'Neill says.

Murphy says he can pre-

pare someone through

visualization and goal set-

ting and teach them how
to reduce stress, but it

doesn't seem to make
much difference in induc-

ing the state of flow.

They know what it feels

like and how it works, but

they can't make it hap-

pen. Once scientists be-

gin to understand what
triggers the onset of this

peak mental state, they

may be able to help ath-

letes figure out how they

can induce flow as suc-

cessfully as they now can

reduce stress.

Pushing athletes to the

peak of their physical and

mental capabilities some-
times opens new sets of

questions. Scientists

have long recognized Ihe

potential of performance-

enhancing substances
such as steroids, artificial

hormones, and other

forms of "blood doping,"

a practice that other na-

tions (especially the for-

mer East Bloc nations) have used. The

USOC, however, is committed to fielding

an Olympic team that has achieved the

peak of their performance potential with-

out the use of doping. Rigorous testing and

education programs are designed to en-

sure that pharmacological agents such as

steroids, synthetic hormones, and other

forms of illegal performance enhance-

ments are not used by our alhletes.

Our scientists, on the other hand, are

interested in learning more about the ef-

fects of training on naturally occurring



hormones related to muscle growth.

Steve Fleck, head of physiology in the

Sports Science division, sees great

possibilities for blood tests now being

run at the Sports Science center that

determine natural levels of testosterone,

growth hormones, and Cortisol, the

hormones related to muscle growth.

Reck thinks that by 1 996, the results of

blood tests for these hormones may be

available in hours instead of days. The

information on the body's physiological

condition could affect the volume, inten-

sity, and type of training appropriate to

an individual, even on a day-by-day ba-

sis. For instance, if a weight lifter knew
that he had unusually high levels of

testosterone one afternoon, he would

be able to take advantage of his peak

condition by working harder without the

risk of overexertion.

Finding the most effective ways to se-

lect and train athletes during their for-

mative years is another area where sci-

ence offers solutions that scientists ques-

tion. In East Germany, the screening of

children for genetic predispositions for

achievement in certain sports was wide-

ly accepted, and some nations today

remain interested in the possibilities of

this type of selection. Jay Kearney,

head of the Sports Science division

sees a different approach in the United

States, one that is more democratic

and, as always, less tidy. "In many of

our sports," he says, "y°u can still

walk on the field for the Olympic trials

without having been part of any organ-

ized training." Young people are indeed

"tracked" in many sports, but screen-

ing in early childhood may remain too

narrow and exclusive a practice for the

U.S. Olympic national governing bodies.

Crawford would like to see the United

States widen rather than narrow the in-

volvement of its children in Olympic va-

riety athletics. He believes we are short-

changing not only our future in interna-

tional competitions, but our children

themselves by failing to introduce

them to a diverse educational program

beginning in preschool. Some of the

most promising educational reforms

Crawford sees include the training of all

coaches, from P.E. teachers to volun-

teer parent-coaches, in the teaching of

fundamental movement skills. Rather

than fielding a ground ball, for instance,

coaches would learn how to break the

activity down into its basic motion com-

ponents of running, skipping, shuffling,

trapping, and throwing. Crawford sees

the ability to teach these skills within the

context of a broader base of scientific

knowledge as crucial to the changing

role of Olympic coaches. One need men-

tioned by many people at the USOTC
is the need for uniform levels of coach-

ing certification that would include train-

ing in the capabilities of all the areas

of sports science.

What is the future of science in the

U.S. Olympic program?-The answer
lies in knowing both when to embrace
the contributions of science and when
to accept its limitations. As Dan Gould,

a sports psychologist consultant who
has worked with the USOTC says,

"Sometimes we want to believe the mir-

acle-pill myth," or entertain hopes that

technology will somehow provide a sub-

stitute for the basic ingredient of any su-

perior athletic achievement: lots and

lots of quality practice with improve-

ments made in small, unspectacular in-

crements. The goal of everything he

does, says table-tennis champ O'Neill,

is the simplest of all: "just getting the

ball over the net to your opponent one

more time." Psychologist Murphy too

has noticed this common element of

mental toughness and willingness to

work in those who win. He admits,

though, that sometimes he's still sur-

prised to find a few competitors who
successfully defy the model, whose train-

ing habits are "horrendous" but who tru-

ly have an easy, natural gift.

On the other hand, some scientists

believe that the work of the engineers,

bio'mechanists, and physiologists at the

USOTC is not ambitious enough. Peter

Raven, the editor of Medicine and Sci-

ence in Sports and Exercise questions

whether both Olympic coaches and sci-

entists depend too much on simply de-

scribing or measuring rather than ac-

tively influencing training. "Without

more controlled studies, how do we
know what a persona! psychologist con-

tributes to performance?" Raven asks.

"The problem is, the true science of ex-

ercise is not really being done at the

USOTC. We still don't understand the

training mechanism or why some
things work and some don't. Without

that, we really can't even tell when some-

one is training to the point of hurting

their performance." As an example of

more experimental studies, he cites the

work of Dave Costill at Ball State who
is experimenting with reducing the train-

ing load of competitive swimmers by as

much as 50 percent with "surprising re-

sults." Raven believes that to be truly

effective, the U.S. Olympic project

should devote more energies to re-

search into the efficacy of both tradi-

tional and alternate training regimes.

Scientists at the USOTC are not, how-

ever, afraid to dream. There are many
territories, especially in communications

and computer programming, that they

are anxious to explore despite their

CONTINUED ON PAGE 74



About 35 miles outside Madrid,

/\ Generalissimo Francisco Franco

1%. is buried at the Valley of the Fall-

en in a huge basilica hollowed out oi a

hillside by the forced labor of Republi-

can prisoners after the Spanish Civil

War. During the decades of Franco's

rule, this site—also the burial place of

the founder of the Falange, or fascist

political party—served as a patriotic sym-

bol of the Spanish state.

Now, in a suburban area just a few

from the Spanish island of Minorca, con-

ceptualized the new monument. For

him, the sphere symbolizes the trans-

formation of an ancient astronomical in-

strument into "a monument to the uni-

verse," a monument he hopes will

evoke "the solar system of sailors,

boats, and of astronauts," one that will

encourage visitors to-contemplate the

links between the world of Columbus

and 1492, our world of space explora-

tion, and "the unknown that lies be-

in the country's own borders on the Ibe-

rian Peninsula.

During the 40-year dictatorship of

Franco, who died in 1975, the Spanish

lived under a system based on military

power, censorship, cronyism, persecu-

tion of minorities, and protectionism

that saddled the economy with lags in

technology, infrastructure, and efficien-

cy. "In 1982, when Felipe Gonzalez (the

current prime minister) was asked

what changes his newly elected Social-

of the future, a sort of deadline for prov-

ing to its citizens and to the world that

the country had emerged from the'

dark ages of the dictatorship as a dy-

namic and significant player on the in-

ternational diplomatic stage. That date

was 1992.

For much of Western Europe—includ-
ing Spain, which in 1986 joined the Eu-
ropean Community—1992 was already

significant as the final stage before im-

plementation of the single economic mar-

lumbus lived at times, was buried for a
while, and left his personal possessions.

But what's happening in Spain this

year has much more to do with the fu-

ture than with its past—much more to

do with building a nation for the twenty-

first century than with commemorating
the achievements of or reflecting on the

mistakes of bygone years, and much
more to do with working toward Gon-
zalez' goal of a country that "functions."

The government has capitalized on

ATEsfmE future

moting Cartuja '93, a new "technologi-

cal park" to open at the Expo site in

1993 as a vehicle for modernizing and
energizing the economy of Andalucia,
Spain's largest and poorest region, Tout-

ing state-of-the-art fiber-optic networks
and new transportation links created for

the Expo, organizers so far have con-
vinced about a dozen companies, in-

cluding Rank Xerox, Fujitsu, and IBM,

and seven government research insti-

tutes—among them the National Micro-

Spain won
Hie sponsorship

of two world-

class events in

1992: the

six-month-long

universal

Expo—the last

world's fair

Olympics in Bar-

celona. Pictures

of Seville:

At the Expo,

interior shot of

the "Allee

de rEurope"

ion of the

Future (opposite

page, top

center]; student

enjoying a

night in the old

city (right);

Barcelona's

rebirth: Located

on the Medi-

terranean, less

than a two-

hour drive front

France, Bar-

celona has his-

torically been

a cosmopolitan

enclave in a

country that has

often been

cut off from

Europe. Today,

Barcelona

is a city with a

definite strat-

egy of internation-

alization. The

cny is now compet-

ing to become
the site of the new
European

Article By

Spain quickly

realized that the

"new" country

had to operate on

two levels at

once—consolidat-

ing political,

economic, and so-

cial stability

at home while seek-

ing political

alliances with Eu-

rope and the

nations of Latin

America

city of the fu-

ture: Sports hall

(left); the

Olympic Stadium

(above);

miles from the center of Madrid, Spain

is building a new national monument:

a 276-foot-high, iron "armillary

sphere," where visitors will ascend by

elevator and escalator to a heavenly

realm of gently rotating planets, hand-

painted in translucent oranges and
reds—a realm bathed by "music of the

spheres," a symphony composed of

themes and notes emitted by each of

the planets and the sun.

Rafael Trenor Suarez, a sculptor

yond." The city of Madrid and the

team of artists and engineers and
craftspeople who are building the

sphere hope that, like the Eiffel Tower,

it will serve as a vibrant symbol of a new-

ly vibrant nation,

Five hundred years after Columbus
sailed to the Caribbean from Huelva in

southern Spain, this country of 39 mil-

lion people is deeply engaged in trying

to build a New World. But this time the

location is much .closer to home—with-

ist government would make," recalls Joa-

quim Estefania, editor of El Pais,

Spain's most prestigious national daily

newspaper, "he replied: 'The change
will be that Spain will function.'"

After Franco's death, Spain set out

to establish a democratic political sys-

tem, modernize the economy, and re-

store social and personal liberties, includ-

ing the legalization of a divorce. Then,

in the mid 1980s, something else hap-

pened: Spain put a date on its concept

ket on January 1, 1993. Then Spain bid

for and won the sponsorship of two
world-class events in 1992—the sum-
mer Olympics in Barcelona and the six-

month-long universal exposition—Ex-
po—the last world's fair of this century,

in Seville.

Political rhetoric in Spain links these
current events with the commemoration
of Columbus' first voyage to America in

1492; a prime feature of the Expo site

is La Cartuja. a monastery where Co-

these'1992 events to rebuild a country
demoralized by 40 years of dictatorship:

to attract foreign investment and under-
take massive public works projects

—

expanding telephone and other commu-
nications systems; building highways,
bridges, and airport terminals; and in-

augurating a high-speed train network

—

it hopes will stimulate growth into the
twenty-first century.

Many of the new resources converge
in Seville, where the government is pro-

electronics Center and the Institute of

Natural Resources—to move into the

park after the fair.

In Barcelona, Mayor Pascual Mara-
gall—who studied urban planning at the

New School for Social Research in New
York—has similarly grasped the oppor-
tunity of the Olympics to revitalize old

city neighborhoods and facilities and
build new ones (see sidebar). On a na-

tional level, Spain has already scored
immense—some might say miracu-



THE SPANISH
TRANSITION MODEL
Does it have anything to offer other nations?

Journalists and politicians respond.

In a short 15 years,

Spain has replaced

a dictatorship with a
democracy, and a

repressive military re-

gime with-a system that

guarantees civil liber-

ties and permits ex-

pression of minority

cultural values. Can
Spain's experience

serve as a model for

the struggling new
nations of Eastern

Europe, for Russia, for

developing nations of

other continents?

"I think that experi-

ences are not transfera-

ble, but examples can

be helpful," says Antoni

Subira, Catalan min-

ister of industry and
energy. Here are some
of the potentially helpful

examples cited by

those interviewed:

• The transition can be
made without violence

if political leaders take

a conciliatory attitude,

legalizing all political

parties and allowing

national or cultural

groups to be a part of

the political process.

"The Communist party,

the Socialist party,

trade unions, workers,

as well as bankers, the

military, the monarchy

—

all sorts of intractable

people worked to-

gether," says Jaime de
Ojeda, the Spanish

ambassador to the

United States. "They
were all conscious of

fabricating a new struc-

ture with very fragile

material."

Subira says that the

new system "allowed

all parties, including

the Communists, to

enter politics openly,"

defusing some of the

power they drew from
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being forbidden. In

addition, the new con-

stitution gave national

groups such as the

Basques and Catalans

the right to share power

with the central govern-

ment and to use their

own languages.

Carlos Zaldivar, direc-

tor of studies at

Moncloa, the Spanish

White House, reports

that as the USSR was
breaking up, its leaders

approached the Span-
ish government to seek

advice on how to

address the issue of

national separatist

groups.
• People are motivat-

ed to work for a
peaceful transition if

they are reminded of,

or remember, the suf-

fering that occurs when
change is accom-
plished through vio-

lence. Subira believes

that a key factor in

Spain's peaceful transi-

tion was memories of

the Civil War. "My
parents went through

that ... a disastrous,

painful, chaotic experi-

ence. Everyone was
aware that we did not

want something of this

sort to happen again."

• Opening up a closed

economy can help

open up a closed

political system. In

1959, Spain emerged
from economic isolation

by opening its borders

to foreign capital and

goods. At the time of

Franco's death, Spain

had a middle class that

was demanding a free

society. Comparing
Spain's experience with

what is happening in

Eastern Europe, journal-

ist Margarita Riviere

expresses doubt that it

is possible to create

new political and eco-

nomic systems simulta-

neously. She wonders
whether Eastern

European countries

that are "trying to

plant capitalism" in

countries without a

democratic tradition will

be successful.

« A shift to political

democracy will not

automatically resolve

long-standing economic
problems. "When peo-

ple are under a
dictatorship, they tend

to think democracy is

going to solve every-

thing. But in order to

solve economic prob-

lems, you need to work

very hard, education

has to be good, people

must be responsible,"

Subira says.

• Direct contact with

outside cultures

through tourism and

sending students to

study abroad opens up
the mentality of the

"

people and makes
them more receptive

to change,
• With today's global

economy and global

communications sys-

tems, a small country

struggling for freedom
and identity cannot

survive on its own.

Spain quickly realized

that the "new" country

had to operate on two

levels at once—consoli-

dating political, eco-

nomic, and social

stability at home while

seeking economic and
political alliances within

the European Com-
munity and with the

nations of Latin Ameri-

ca and the Mediterra-

nean region.

lous—accomplishments in the 17

years since Franco died. "It was as if

our country had been frozen during the

Civil War and the Franco era," says
Spain's ambassador to the United

States, Jaime de Ojeda. "Then, sudden-
ly we had to swim or sink. We did in a

few years what it would take some
many years to do." These undeniable

achievements include:

• a nonviolent transition from dicta-

torship to democracy;
• restoration of individual liberties;

• revitalization of an obsolete econo-

my, evidenced by an average growth

rate of nearly 5 percent—the highest in

Europe—from 1936 to 1990;

• a flowering of art and culture, reflect-

ed in growing recognition of Spain's art-

ists and designers; and
• definition of a role for Spain in Euro-

pean and global politics.

Conscious that an estimated 2 billion

viewers will see some slice of Spanish

life on television during the Olympics,

the Spanish have labored hard to for-

mulate the message they want to

send: that Spain in 1992 is a New
World— a vibrant, progressive country.

But now that 1992 has arrived, so

has what Barcelona journalist Margari-

ta Riviere calls "the moment of truth."

If 1992 is the future, what will happen
in 1993 and subsequent years when
the "parties" of the Expo and Olympics

have ended? Has the great leap toward

1992 prepared Spain for the twenty-

first century or only for 1992? Does the

Spanish transition model have anything

to offer developing nations trying to

make the leap from authoritarianism to

democracy, and from a centralized econ-

omy to capitalism?

To forge its future, Spain has focused

its energies internally and externally at

the same time. Post-Franco Spain
faced many of the same internal issues

that confront the newly liberated coun-

tries of Eastern Europe— creation of

new political institutions, peaceful inte-

gration of long-repressed national and
cultural groups into the new nation, and
revitalization of the economy.

Ten years after the first free elections,

perhaps the strongest pillar ot Spain's

future is the almost universal support for

the new democratic political system. "De-

mocracy in Spain is absolutely stabi-

lized," says Antoni Subira, minister of in-

dustry and energy for Catalonia, the prov-

ince of which Barcelona is the capital.

Spain in 1 992 has a democratic con-

stitution; a respected king, Juan Carlos,

who is the official head of state and
plays a visible role in representing

Spain to the world; the elected prime

minister, Felipe Gonzalez, whose Social-

ist party has controlled the government
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for ten years; a two-house parliament

called the Cortes Generales; and a

sort of federal system in which the cen-

tral government shares certain powers
with 17 "autonomias" or provinces.

Since the fledgling democracy
crushed an attempted military coup in

1981, political polemics in Spain have

focused for the most part on how to run

a democracy and who should run it, not

on whether there should be a democ-
racy. Even in the last year or so, as sev-

eral government officials have been tar-

nished by scandal and charges of

corruption and profiteering, the debate
has centered on what can be done to

clean up or replace the Socialist admin-

istration, not whether to give up on the

political system.

The striking exception to Spain's gen-

eral acceptance of the new political sys-

tem is the militant advocacy of Basque
separatists (in the minority in their own
state, according to polls) who, through

an organization known as ETA, drama-
tize their demand for an independent

state through violent protests— mostly

assassinations of police or military per-

sonnel whom they view as representa-

tives of the central government.

The Basques are one of several na-

tional groups—the Catalans are anoth-

er—which, despite legal and violent re-

pression of the traditional language and
customs during the Franco years, kept

alive a long-standing dream of political

independence. As the Spanish govern-

ment fries to demonstrate its stability

and effectiveness in the media spotlight

of 1992, ETA is also calling attention to

its cause by staging a series of deadly

terrorist acts. In the first two months of

1992, ETA terrorists killed 15 people
and wounded many more in incidents

ranging, from detonating explosives in

a prison visiting room filled with wives

and children to shooting down mem-
bers of a military band on the streets

of Barcelona.

Could Spain in the future turn into a

Yugoslavia, a country where minority

groups believe that the only accepta-
ble goal is a separate nation and the

only paih to national identity is through

violence? Not a chance, say most ob-

servers. In recent years, most of

Spain's nationalist groups have muted
their calls for independence and con-

centrated instead on forging cultural

identity and economic equality wiihin

the new Spanish political system.

"This violent expression of national-

ism will continue to decline," says Carlos

Zaldivar, director of studies for Moncloa,

the Spanish White House. "There are very

few people who want this brutality."

Subira agrees. The provincial govern-

ment of which he is a part has not only
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BARCELONA: SPAIN'S CITY
OF THE FUTURE
Wedged between
this city has once

Twice in recent

history—in 1888
and in 1929—Barcelo-

na used the occasion

of hosting international

expositions to remake
the landscape of the

city, to create broad

streets and monu-
ments, parks and mu-
seums, and a conven-
tion-center, all of which
still define the city.

Over the last six years,

to prepare for the 1992
Olympics, Barcelona

has done it again.

The architects of

change have renovated
an old sports stadium;

commissioned Japa-

nese architect Arata

Isozaki to build -a

high-tech sports palace
that can be used for

everything from toe

skafing to rock con-

certs; created a belt-

way designed to route

traffic around, rather

than through, the city;

built a new airport;

installed new communi-
cations and telecommu-
nications systems that

will serve the city long

after the Games are-

over; and razed a
decaying industrial neigh-

borhood and replaced

it with an Olympic
Village that will house
the athletes during the

Games and 10,000

permanent residents af-

terward. The list goes
on, and after the

the Mediterranean Sea and the Pyrenees,

again been transformed.

vibrancy of its street life

emerge along, with

recognition of its poten-

tial to be an interna-

tional city,

The agenda for

reaching internalization

is long and problemati-

cal, but it does exist,

and Barcelona is work-

ing on it. Commissioner
Manuel de Forn lists the

following as some of

fhe important problems
to be tackled:

• Alleviating traffic

jams and urban sprawl

by diffusing services

and attractions out of

the center city into

other neighborhoods.
• Improving airline

and port connections

with the rest of the

world!

• Reducing car traffic:

"In the future, you may
have to pay a toll to

enter the city with a
car," de Forn says.

• Reducing the level

of noise pollution: "So

far, I feel incapable of a

solution," he says,

"Even new, sound-
absorbing sidewalk pave-

ments don't seem to

help."

Is all of this possible?

De Forn cites two major
potential obstacles; con-

tinued financing and, if

it happens, the effects

of the arrival of

thousands of poor,

unskilled immigrants

from North Africa. In the

meantime, the throttle

is open for "full speed
ahead," And, by the

way, don't forget the

Olympics. The immedi-

ate goal for 1992 is to

show off the city's

potential as well as its

accomplishments— or,

as Mayor Maragall puts

it,

,!

to put Barcelona on

the map."

Olympic Games are

over, there is more to

come, including a new
convention center and
port facilities.

The massive facelift

occurred because Bar-

celona's mayor, Pas-

cual Maragall, and the

president of the Cata-

ian state government,

Jordi Pujol, had a vision

of Barcelona as an
internationally recog-

nized cultural and
economic capital,

which they set out to

achieve, taking advan-

tage of some fertile raw
material, including loca-

tion and economic
clout. Their efforts have
been rewarded by

considerable foreign

investment—more than

half a billion dollars in

1990 from countries

including France, Ja-

pan, and the U.S.

To the first-time

visitor, Barcelona can
appear as a noisy,

poiluted, traffic-

clogged relic of the

Industrial Revolution.

But on closer inspec-

tion, the charm of the

narrow streets of the

medieval quarter, the

beauty of the stained

glass and sinuous lines

of its Modernist (Art

Nouveau) architecture,

its parks and squares

featuring sculptures by

Joan Mir6 and other

Catalan artists, and the
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A POWERFUL AND
MOVING WORK OF IMAGINATIVE FICTION

BY HARLAN ELLISON

LEVENDIS: On Tuesday I

October, improbably di

Explorer Scout, with his great hairy

legs protruding from If"
'•

pants, and his h<

merit badge sash

his chest, heh-'-

ic black

lem?" Davenport hmmm'd for a mo-

and glass bookcase against

, but he half-pulled, down a capacious volume, h

half-dragged her, the old woman flipped through it for a few minute.,

screaming at him, caliing him a and finally paused at a page on

khaki-colored motherfucker every which he poked a fin

—

step of the way. turned to the elegant, gr;

gentleman in the con

LEVENDIS: C '" . .

.

2nd of Octob
legs carefully as he sat in the Bos- to the side, like a dog listening for a

ton psychiatrist's clue, and arched

i, making 1

p a n t s - r e - ^umKmMMttKmM&X* ^'"^ l° th

mained sharp, ^tllM^ llJFf^llE«m initio" " '

'

and he said to COIAfH1BIIS of «- • -

Davenport, MD,
Ph.D., FAPA

|

(who had stud- his early s.

ied with Ernst Kris and Anna but remarkably well-tendec

The gray-haired

gentleman, who
look

ve handsomely turned-out, shook hisFreud), "Yes, that's it, now you've handsomely tur

got it." And Dr. Davenport made a head slowly a

i his walked back ar

differently: h'

vanishing? duoo.. . ««»•• ™ «- ...l.,_.„.3t ,.w

ith, the fa- just, well, simply, I can't put ft any
'.. it'suh other way, it's very simply disappear-

it nodded quickly, with a bright ing u,.~,

"i. "Exactly." Dr. Davenport book and laid it on the

i another note, continued t~ '

-
*de of his cht,.,.., ..-.< ,._..,...

idiom

—

lips, or your tongi„, ., . ...

or your gums, or your teeth, t

The other man sat forward, looking

very serious, t_._ .

talking all of it, Doctor. The whole.

' w:~ hands atop the volume, and

^J condescendingly. "Dontyou
3ak- think this might be a delusion on

the your part? I'm looking at your

'our mouth right now, and it's right— when you

,„.,.. .,: .,. ... .
.. „„. — :'s a good thing I

i read lips," he said, placing the

erything around, over, under, and hat on his head, "I

ILLUSTRATION BY JOEL PETER JOHNSOI



ADVERTISEMENT

Truck Tech

Fluid Facts

fubricatiorTto cooling. Whaiever you
drive, an understanding of vehicle
fluids will help you preserve your
vehicle and ultimately help preserve

the environment. AfLer all, properly

maintained vehicles reduce pollution

and many properly disposed fluids can
he ecycleo to bc"c !

it us all.

MOTOR OIL
i

;
:..::!;,; ",, moving parts of

the engine. This reduces friction,

slows wear, and keeps the engine
running cooler. Most motor oils also

contain additives such as detergenls

for cleansing, and dispersants which
keep dirt and other foreign materials

from settling.

Change oil at regular intervals.

I! the oil gets too dirty, suspended
materials will begin to settle and form
sludge which will increase friction and
shonen i"e i-re of :he engine.

Use at least the grade of oil

recommended by the manu-
facturer. Motor oils are available in

six grades ranging a.phabe:k::illy from

SA (the lowest) to SF (the best). Never
use a grade lower than what is re-

commended by the manufacturer.

Use the correct viscosity oil. Vis-

cosity is a measure of ils resistance to

flow, its thickness at different
temperatures. Manufacturers specify

ViScr illy < sity r

opiinium lubrication ami coolirg

operating temperatures.

Never overfill. Too much oil will

cause foaming and reduce the volume
ol oil to critical parts, causing
i::re:natu'e wear.

Always recycle your used oil. If

you're not sure where to bring your
used oil, call your Slale Environmental
Conservation Dept. Never dump used
oil on the ground or in a drain.
Remember, the oil from one typical oil

change improperly disposed will foul

the taste of over one million gallons of

drinking water!

Look for more GMC TRUCK "Fluid

Facts" in upcoming issues, GMC
TRUCK with over 90 years experience
building trucks, wants you to get

enjoymenl from your truck!

IBB STBINGIH OF EXPERIENCE

tainly don't need to pay your sort of ex-

orbitant fee to be ridiculed." And he

moved' to the office door, and opened
it to leave, pausing for only a moment
to readjust his homburg, which had
slipped down, due to the absence of

ears on his head.

LEVEND1S: On Thursday the 3rd of Qc-
tober, he overloaded his grocery cart

with okra and eggplant, giant bags of

Kibbles 'n Bits "n Bits 'n Bits, and jum-

bo boxes of Huggies. And as he wildly

careened through the aisles of the Sen-

try Market in La Crosse, Wisconsin, he

purposely engineered a collision be-

tween the carts of Kennefh Kulwin, a 47-

year-old homosexual who had lived

alone since the passing of his father thir-

teen years earlier, and Anne Gillen, a

35-year-old legal secretary who had
been unable to find an escort to take

her to her senior prom and whose so-

cial life had not improved in the dec-

ades since that death of hope. He be-

gan screaming at them, as if it had
been their fault, thereby making allies

of them. He was extremely rude, breath-

ing muscatel breath on them, and final-

ly stormed away, leaving them to sort

out their groceries, leaving them to com-

menl on his behavior, leaving them to

take notice of each other. He went out-

side, smelling the Mississippi River, and

he let the air out of Anne Gillen's tires.

She would need a lift to the gas station,

Kenneth Kulwin would tell her to call him

"Kenny," and they would discover that

their favorite movie was the 1945 ro-

mance. The Enchanted Cottage, star-

ring Dorothy McGuire and Robert

Young.

LEVENDIS: On Friday the 4th of Octo-

ber, he found an interstate trucker dump-
ing badly sealed cannisters of phena-

zine in an isolated picnic area outside

Phillipsburg, Kansas. He shot him
Ihree times in the head. The body was
wedged into one of the large, nearly

empty trash barrels near the picnic

benches.

LEVENDIS: On Saturday the 5th of Oc-
tober, he addressed two hundred and

forty-four representatives of the coun-

try & western music industry in the Chat-

tanooga Room just off the Tennessee
Ballroom of the Opryland Hotel in Nash-
ville. He said to them, "What's astonish-

ing is not thai ihere is so much inepti-

tude, slovenliness, mediocrity and down-

right bad taste in the world . . . what is

unbelievable is that there is so much
good art in the world. Everywhere." One
of the attendees raised her hand and

©1991 by The Kilimanjaro Corporation.

asked, "Are you good, or evil?" He
thought about it for less than twenty sec-

onds, smiled, and replied, "Good, of

course! There's only one real evil in the

world: mediocrity." They applauded
sparsely, but politely. Nonetheless, lat-

er at the reception, no one touched the

Swedish meatballs, or the rumaki.

LEVENDIS: On Sunday the 6th of Oc-
tober, he placed the exhumed remains

of Noah's ark near the eastern summit

of a nameless mountain in Kurdistan,

where the next infrared surveillance of

a random satellite flyby would reveal

them. He was careful to seed the area

with a plethora of bones, here and
there around the site, as well as within

the identifiable hull of the vessel. He
made sure to place them two-by-two:

every beast after his kind, and all the

cattle after their kind, and every creep-

ing thing that creepeth upon the earth

after his kind, and every fowl after his

kind, and every bird of every sort. Two-

by-two. Also the bones of pairs of gry-

phons, unicorns, stegosaurs, tengus,

dragons, orthodontists, and the carbon-

dateable 50,000-year-old bones of a re-

lief pitcher for the Boston Red Sox.

LEVENDIS: On Monday the 7th of Oc-

tober, he kicked a cat. He kicked it a

far distance. To the passersby who
watched, there on Galena Street in Au-

rora, Colorado, he said: "I am an un-

limited person, sadly living in a limited

world." When the housewife who
planned to call Ihe police yelled at him

from her kitchen window, "Who are

you? What is your name!?!" he
cupped his hands around his mouth so

she would hear him, and he yelled

back, "Levendis! It's a Greek word."

They found the cat imbarked halfway

through a tree. The tree was cut down,

and the section with the cat was cut in

two, Ihe animal tended by a talented tax-

idermist who tried to quell the poor

beast's terrified mewling and vomiting.

The cat was later sold as bookends.

LEVENDIS: On Tuesday the 8th of Oc-
tober, he called the office of the District

Attorney in Cadillac, Michigan, and re-

ported that the blue 1988 Mercedes
that had struck and killed two children

playing in a street in Hamtramck just af-

ter sundown the night before, belonged

to a pastry chef whose sole client was
a Cosa Nosira pezzonovante. He gave
detailed information as to the location

of the chop shop where the Mercedes
had been taken to be banged out, bon-

ded, and repainted. He gave the li-

cense number. He indicated where, in

the left front wheel-well, could be
found a piece of the skull of the young-



Gr of the two little girls. Not only did the

piece fit, like the missing section of a
modular woodblock puzzle, but pathol-

ogists were able to conduct an accu-

rate test that provided irrefutable evi-

dence that would hold up under any at-

tack in court: the medical examiner got

past the basic ABO groups, narrowed
(he scope of identification with the five

Rh tests, the M and N tests (also cap-

S and small-s variations), the Duffy

blood groups, and the Kidd types,

both A and B; and finally he was able

to validate the rare absence of Jr a, pre-

sent in most blood-groups but missing

in some Japanese-Hawaiians and Sa-

moans. The little girl's name was Sher-

ry Tualaulelei. When the homicide inves-

tigators learned that the pastry chef, his

wife, and their three children had gone
to New York City on vacation four days

before the hit-and-run, and were able

to produce ticket stubs that placed

them seventh row center of the Martin

Beck Theater, enjoying the revival of

Guys and Dolls, at the precise moment
the Mercedes struck the children, the

Organized Crime Unit was called in,

and the scope of the investigation was
broadened. Sherry Tualaulelei was in-

strumental in the conviction and thirty-

three year imprisonment of (he pastry

chef's boss, Sinio "Sally Comfort" Con-

LEVENDIS: On Wednesday the 9th of

October, he sent a fruit basket to Patri-

cia and Faustino Evangelista, a middle-

aged couple in Norwalk, Connecticut,

who had given to their surviving son, the

gun his beloved older brother had
used to kill himself. The accompanying
note read: Way to go, sensitive Mom
and Dad!

row cancer. Anyone could make it: the

juice of fresh lemons, spiderwebs, the

scrapings of raw carrots, the opaque
and whitish portion of the toenail

called the lunula, and carbonated wa-
ter. The pharmaceutical cartel quickly

hired a prestigious Philadelphia PR
firm to throw its efficacy into question,

but the AMA and FDA ran accelerated

tests, found it to be potent, with no del-

eterious effects, and recommended its

immediate use. It had no effect on

AIDS, however. Nor did it work on the

common cold. Remarkably, physicians

praised the easing of their workload.

LEVENDIS; On Friday the 11th of Oc-
tober, he lay in his own filth on the side-

squish M*" )

walk outside the British Embassy in Ran-

goon, holding a begging bowl. He was
half-hidden by the angle of the high

wall from sight of the military guards on

post. A woman in her fifties, who had
been let out of a jitney just up the

street, having paid her fare and having

tipped as few rupees as necessary to

escape a strident rebuke by the driver,

smoothed the peplum of her shantung

jacket over her hips, and marched im-

perially toward the Embassy gates. As

she came abaft the derelict, he rose on

one elbow and shouted at her ankles,

"Hey, lady! I write these pomes, and I

sell 'em for a buck inna street, an' it

keeps juvenile delinquents offa the

streets so's they don't spit on ya! So
whaddaya think, y'wanna buy one?"
The matron did not pause, striding to-

ward the gates, but she said snappishly,

"You're a businessman, Don't talk art."

This is a story titled

THE ROUTE OF ODYSSEUS

"You will find the scene of Odysseus's
wanderings when you find the cobbler

who sewed up the bag of winds."

Eratosthenes, late 3rd century, B.C.

LEVENDIS: On Saturday the 12th of Oc-
tober, having taken the sidestep, he

came to a place near Weimar in south-

west Germany. He did not see the pho-

tographer snapping pictures of the

scene. He stood among the cordwood
bodies. It was cold for the spring; and
even though he was heavily clothed, he

shivered. He walked down the rows of

bony corpses, looking into the black

holes that had been eye sockets, see-

ing an endless chicken dinner, the

bones gnawed clean, tossed like jack-

straws in heaps. The stretched-taut

groins of men and women, flesh tarpau-

lins where passion had once
smoothed the transport from sleep to

wakefulness. Entwined so cavalierly

that here a woman with three arms, and
there a child with the legs of a sprinter

three times his age. A woman's face,

looking up at him with soot for sight, re-

markable cheekbones, high and love-

ly, she might have been an actress. Xy-

lophones for chests and torsos, violin

bows that had waved goodbye and
hugged grandchildren and lifted in

toasts to the passing of traditions,

gourd whistles between eyes and
mouths. He stood among the cordwood
bodies and could not remain merely an
instrument himself. He sank to his

haunches, crouched and wept, burying

his head in his hands, as the photog-

rapher took shot after shot, an oppor-

tunity like a gift from the editor. Then he
tried to stop crying, and stood, and the



cold cut him, and he removed his heavy

topcoat and placed it gently over the

bodies ot two women and a man lying

so close and intermixed that it easily

served as coverlet for them. He stood

among the cordwood bodies, 24 April

1945, Buchenwald, and the photograph

would appear in a book published forty-

six years later, on Saturday the 12th of

October. The photographer's roll ran

out just an instant before the slim

young man without a topcoat took the

sidestep. Nor did he hear the tearful

young man say, "Sertsa." In Russian,

sertsa means soul.

LEVENDIS; On Sunday the 13th of Oc-
tober, he did nothing. He rested.

When he thought about it, he grew an-

noyed. "Time does not become sacred

until we have lived it," he said. But he

thought: to hell with it; even God knock-

ed off for a day.

LEVENDIS: On Monday the 14th of Oc-

tober, he climbed up through the stink-

ing stairwell shaft of a Baltimore tene-

ment, clutching his notebook, breathing

through his mouth to block the smell of

mildew, garbage, and urine, focusing

his mind on the apartment number he

was seeking, straining through the eve-

ning dimness in the wan light of one

bulb hanging high above, barely illumi-

nating the vertical tunnel, as he

climbed and climbed,. straining to see

the numbers on the doors, going up, re-

alizing the tenants had pulled the num-
bers off the doors to foil him and wel-

fare investigators like him, stumbling

over something oily and sobbing

jammed into a corner of the last step,

losing his grip on the rotting bannister

and finding it just in lime, trapped for a

moment in the hopeless beam of

washed-out light falling from above,

poised in mid-tumble and then regain-

ing his grip, hoping the welfare recipi-

ent under scrutiny would not be home,

so he could knock off for the day, hur-

ry back downtown and crosstown and

take a shower, going up till he had
reached the topmost landing, and find-

ing the number scratched on the door-

frame, and knocking, getting no an-

swer, knocking again, hearing first the

scream, then the sound of someone
beating against a wall, or the floor,

with a heavy stick, and then another

scream so closely following the first

that it might have been one scream on-

ly, and he threw himself against the

door, and it was old but never had
been well-built, and it came off its hing-

es in one rotten crack, and he was in-

side, and the most beautiful young

black woman he had ever seen was tear-

ing the rats off her baby. He left the

check on the kitchen table, he did not

have an affair with her, he did not see

her fall from the apartment window, six

storeys into a courtyard, and never
knew if she came back-from the grave

to escape the rats that gnawed at her

cheap wooden casket. He never loved

her, and so was not there when what

she became flowed back up through

the walls of the tenement to absorb him

and meld with him and become one

with him as he lay sleeping penitently

on the filthy floor of the topmost apart-

ment. He left the check, and none of

that happened.

LEVENDIS: On Tuesday the 15th of Oc-

tober, he stood in the Greek theatre at

Aspendos, Turkey, a structure built two

thousand years earlier, so acoustically

perfect that every word spoken on its

stage could be heard with clarity in any

of its thirteen thousand seats, and he

spoke to a little boy sitting high above

him. He uttered Count Von Manfred's dy-

ing words, Schumann's overture, By-

ron's poem: "Old man, 'tis not so diffi-

cult to die." The child smiled and
waved. He waved back, then

shrugged. They became friends at a dis-

tance. It was the first time someone oth-

ON PAGE S2
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CHRISTOPHER McKAY
As we've learned how planets work and

continued to terraform our own, this astrogeophysicist

thinks it's about time to put the heat to Mars

PHOTOGRAPHS BY PENNI GLADSTONE

At dusk, the six im-

mense fans of the 80
x 120-foot wind tun-

nel are sucking air at

115 miles an hour,

shunting the gale by

a steel deflector up
and over King Road,

bending trees along

the sidewalk. This is

the NASA-Ames Re-

search Center at Mof-

fett Field south of

San Francisco. In the

Ames space-science

lab, researchers
hatched the nuclear

winter theory, found

a hole in the ozone,

and set up the Jupi-

ter probe mission for

the spacecraft Galileo. From his office here, Chris McKay is

planning to put life on Mars.

On his wall hangs a poster of prebiotic Earth: a volcano

spouting steam, blue pools of water, a vast shoreline and
sea. "That picture could be of Mars three and a half billion

years ago; the planets were much alike," asserts McKay. On
his cabinet is a sample of sandstone from the ledges above
Wright Dry Valley, Antarctica. Inside this rock reside a colo-

ny of lichen, a species of alga, and a fungus that exchange
carbohydrates, sugars, and vitamins in one of nature's

most concise examples of mutualism. Every six months, astro-

geophysicist and biologist McKay gets water from the drink-

ing fountain and dabs the rock with a wet rag.

"Earth organisms figure out how to make do without al-

most anything else. The single nonnegotiable thing life re-

quires is water," he says. McKay is not waiting for a mes-
sage from deep space. Convinced that water once flowed

on Mars, he thinks simple life forms must have existed on

that planet. He expects astronauts will find fossils of algae

in the ground near lake beds. He even posits that bacteria

possibly frozen in the Martian permafrost 3 billion years ago
might come alive if thawed out tomorrow.

McKay buttresses these theories with field work done on
a joint NASA-National Science Foundation ecology study of

the antarctic dry valleys. Beneath ice 10 to 20 meters thick

are mysterious deep lakes. In the water are green algae and
bacteria, the only life in the valleys besides lichen in rocks.

"We can learn how life survives and to where it retreats in

hostile conditions. This can tell us what happened to life on
Mars," he says, "as the planet grew cold and dry."

In 1988. McKay organized a meeting of ten Ames scien-

tists to consider making Mars habitable by terraforming it, a

word coined by SF writer Jack Williamson. In his 1952 novel

es antimatter and par-

agravity engines to lib-

erate oxygen from
moon rocks to make
water and increase

the gravity holding

air over Lunar towns.

With an actress cling-

ing to his strong arm,

the dashing Brand is

soon looking for new
worlds to terraform.

Carl Sagan wrote

about terraforming Ve-

nus in 1960, but

most planetary scien-

tists thought Mars
the only candidate
for terraforming in

the solar system. It appears to have reservoirs of water and
carbon dioxide ices and essential materials for life. Over 12

years came a spate of technical papers on terraforming

Mars by raising the temperature from a state where C0
2

is

frozen to where it becomes a gas. The only possible source

of this much energy is the sun. The authors invoked future

technologies like fusion or even antimatter engines. They pro-

posed dragging Mars closer to the sun. Terraforming Mars
remained a scientific curiosity.

At the University of Colorado in Boulder, McKay was grow-

ing obsessed with the idea of life on Mars. In 1976, data
was pouring in from the Viking mission. "If all the elements

needed for life were on Mars," he wondered, "why was no-

body alive?" McKay, the physics student, started biology cours-

es. After receiving his Ph.D. from Boulder in astrogeophys-

ics in 1982 and going to NASA-Ames, McKay teamed up
with chemist James Pollack, an atmospheric scientist inves-

tigating the dinosaur extinction event. McKay studied how
certain gases will trap heat at a planet's surface. And, he
thought, if you had a cold, dry rock in space with a thin at-

mosphere— a planet like Mars—and you were to substan-

tially increase the carbon dioxide, a greenhouse effect

should be obvious.

There are super-greenhouse gases, he realized, 10,000
times more potent than C0

2
in holding heat at the surface.

Discovering how these gases worked would make ter-

raforming possible. In 1991, with atmospheric scientists

James Kasting and Owen B. Toon, McKay wrote a paper
for Nature, proposing that four super-greenhouse gases
(such as Halon) could be made from chemicals mined from

the dirt of Mars. These gases could be pumped into the at-

mosphere to warm the planet. For the first time, terraforming

Mars seemed really feasible,



Always short of time, McKay talked with interviewer Paul

Bagne at Ames, after a geology lecture in Sacramento, and

at an airport while waiting to fly to Key Largo. He was head-

ed for a research project on the merits of robots—to learn

who can do better science underwater: a remotely piloted

vehicle or a scuba diver named McKay.

Omni: How does your field work in Antarctica relate to your

Mars research?

McKay: The first time I
stepped off a helicopter onto a

ledge above Wright- Dry Valley, I couldn't help but think of

a mission to Mars. I even imagined the plaque: "We came
in peace, searching for life." The dry valleys are an alien

world. On the surface, nothing lives: no plants, no moss, no

insects. There is less precipitation than in the Gobi Desert.

We wondered just how long were there a few days above
freezing on Mars, as we see in the dry valleys. Our models

say liquid water and the opportunity for life lasted about 500

million years longer than people thought. The antarctic re-

search tells us where the last Martian organisms were and

how long they might have survived.

Omni: Are lichen in the rock evidence for yeur theory that

where there's water, there's life?

McKay: On Earth, wherever there's a niche that life can ex-

pand into, it does. If there is no life somewhere, there must

be a reason, If organisms could survive on ice, they would

live unmolested. But things don't live on ice because it

takes liquid water to live. If some alien called me up [makes

voice sound distant]
—

"Hello, this is planet Alpha, and we

out snow flurries. The mean temperature is -20 degrees Cen-

tigrade -[C]. It's the coldest, driest place on Earth. In the late

Seventies, Imre Friedman of Florida State University began
his long study of the dry valleys' lichen. I got involved and

helped give the research its Mars spin.

The dry valley floor is ice 10 to 20 meters thick, but lakes

30 to 70 meters deep lie under this toe. It's puzzling: How
can there be liquid water where the mean temperature is -20?

But there is life— algae that grows on the lake bottoms. We've

learned how the lakes work. For a couple of days each
year, the temperature climbs to just above freezing, Ice

melts and water runs into the lakes, bringing with it the la-

tent heat of fusion— an enormous 80 calories per gram of

water. Before the lake can freeze, this heat must be con-

ducted out. But the heavy ice cover holds it in. Our comput-
er models indicate that it can be far below freezing for all

but two days of the year with a mean temperature as low as
-40° C, yet the water can remain liquid. As water flows into

the lake, some freezes to the bottom of the ice cover. When
water freezes, any gases dissolved in it are forced out. The

lakes are supercharged with oxygen and nitrogen.

As Mars lost its atmosphere, the same mechanism would

have been at work. Gases needed for biology would get

pumped into the lakes. Even as Mars grew very cold, the

temperature continued to go up and down from day to day.
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based. My research into possible lite on Mars all relates to

the story of water on Mars. Where was it? Was there life in

it? Can we bring it back? Water is a metaphor for life.

Omni: Is water necessary for all life forms?

McKay: It's hard to make that case. Ammonia, for example,

dissolves things water cannot. On some planet where am-
monia is stable, it may be the basis for -a kind of life. You

can imagine weird biology based on radical principles;

some have postulated that living things called floaters inhab-

it the clouds of Jupiter. All life in the universe may not re-

quire water fundamentally, but on Earth it does. Mine may be

a stodgy approach to science, but here is a theory we can

test: If you have carbon, energy, and nutrients like nitrogen and

sulfur, life will emerge in the presence of water. This theory

gives rise to doable and testable things. .If there's water un-

der the ice, let's look for algae; if there's evidence of liquid

water on Mars in the past, let's go look for fossils.

Omni: What did the Viking Mission reveal about life on

Mars?
McKay: It said all the elements needed are on the surface

in some accessible form, but there is no life. It sent back a

message like, "All the lights are on, but nobody's home."

Biologists were first disappointed and withdrew from the ques-

tion of life on Mars. Our antarctic work and this equation

that water equals life made us want to go back to Mars to



search for evidence of past life.

Viking detected H2 molecules

when the lander heated up some
sand. The arbiter's thermal mapper saw
both C0

2
and water in the ice caps.

The Lander camera looked out one morn-

ing in the Martian fall and took a pic-

ture of frost on rocks. That's water

that's moving! This happens in only one

other place in (he solar system— Earth.

So there is water. Humans could go
there, melt it, and drink it. But it never

turns to liquid naturally. It's a vapor be-

cause the pressure is low, or it's a sol-

id where it's cold. Biologists reexamined

the high-resolution images from the Vi-

king orbiter that previously only geolo-

gists had studied. These huge networks

of channels cut into the surface, we re-

alized, could only be the result of ero-

sion by flowing water. The features of

this river system here [shows a photo]

are consistent with rain falling. The im-

ages tell us there was once water and

a hydrological cycle. Most of us are con-

vinced that Viking showed there was
once lots of water on Mars, perhaps

oceans of it.

Omni: And life?

McKay: Whatever theory you use to ex-

plain life on Earth—from abiotic gene-

sis in a primordial soup to life arising

on clays—the same conditions and hab-

itats existed on Mars: lakes, shores, riv-

ers, ocean basins, dry land, hydrother-

mal vents, hot springs. There was en-

ergy from the sun and most likely a

source of organic material from comets

or lightening. There was volcanism. We
have a picture of Mount Olympus, the

largest volcano seen in the solar sys-

tem so far—27 kilometers high and 500

kilometers wide. Giant volcanoes are ev-

erywhere. It must have been an awe-

some sight when Mars was a hot, bub-

bling place. Evidence of hydrothermal

activity intrigues us because of theories

that life on Earth originated around hot

springs. Sulfur-metabolizing thermo-

philes may be the common ancestor of

all living things.

A standard theory for the origin of

life begins with abiotic organic matter,

possibly carried from the outer solar sys-

tem by comets. Prebiotic chemical ev-

olution in the presence of water results

in ever more complex structures until

life itself appears and biological evolu-

tion begins. Microbial ecosystems ap-

peared on Earth 3.5 billion years ago,

and evidence suggests that life

emerged 300 million years earlier, just

when the late bombardment ended:
Life emerged quickly, soon after the plan-

ets accreted. Our computer models sug-

gest that warm and wet conditions per-

sisted on Mars for about 500 million

years. That's the epoch of the "wonder
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bread years" on Earth, as I
call them.

Biochemicals formed and things giving

rise to life fell into place. The window
of biological opportunity opened be-

tween 3.8 and 3.5 billion years ago
when the first sophisticated DNA life

forms should have arisen on both plan-

ets. If life is a natural, emergent prop-

erty of matter in Earthlike environments,

then it existed on Mars.

Omni: Why did Mars go bad?
McKay: A C0 2

atmosphere is not sta-

ble in the presence of water. It forms

calcium-carbonate solids that settle to

ocean floors and river basins. On
Earth, carbon solids are subducted un-

der the continental plates, where heat

remakes them into a gas that recycles

into the atmosphere through volcanoes.

The persistence of our atmosphere and

our very existence depends on plate tec-

tonics. The crust is broken up into

plates that slam into each other; some-

iThat terrain is

in freeze-dried, vacuum
storage. It may

have no life today, but Mars

may hold the only

complete record of life's

origin in

our solar system.
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times one plate gets carried under an-

other, causing it to melt, returning the

sediments into gases.

Because Mars is only about one-

tenth Earth's mass, we think it has only

one plate. Without plate tectonics, it

doesn't recycle its carbon dioxide,

Mars started out with a thick atmos-

phere, but the C02
—the greenhouse

gas—turned to carbonate. Mars got

cold; its water froze and its simple life

forms died. Mars has no life because it

was too small. Its growth was perturbed

by the pull of Jupiter's gravity.

Omni: is the search for fossils the rea-

son we should go to Mars?
McKay: It's becoming the objective with-

in NASA. A densely cratered terrain,

something like the lunar highlands, cov-

ers about two-thirds of Mars, generally

in the southern hemisphere. The terrain

must date back to the declining phase
of heavy bombardment, when life was
forming on Earth. That terrain is in

freeze-dried, vacuum storage. It may
have no life today, but Mars may hold

.the only complete record of the origin

of life in our solar system. On Earth, [he

record is erased.

In a box canyon called Hebes, just

below the equator, we see layers of sed-

iments once deposited in standing bod-

ies of water. The canyon was probably

filled with many lakes. When it's getting

cold and everything on land is drying

up and dying, a lake is a good place

to live. And it's a good place to die if 3

billion years later scientists from Earth

come and find you and put your picture

on the front page. We may find a tran-

sitional form between organic mole-

cules and life as we know it. Some bi-

ologists believe life on Earth was once
made of RMA without any DNA or pro-

teins. That RNA world may be pre-

served on Mars.

Viable organisms might be preserved

in the permafrost. I worked with Russian

scientists in Siberia. Using an ingenious

drill of theirs, we went down 30 meters

into the permafrost and pulled up ma-
terial frozen 3 million years. Back at our

lab tent, we thawed it out and saw bac-

teria coming to life. The Martian perma-

frost is colder: -70 to -120 degrees C.

Each ten-degree drop slows metabo-
lism by a factor of three, so the surviv-

al period on Mars should be a thousand

times longer than Siberia. We could

take the same Russians and drill down
50 meters where it's safe from cosmic

radiation, pull out a sample, and find

Martian organisms preserved for 3 bil-

lion years.

In the next 500 years, Mars is the on-

ly realistic place to look for life. Moving

at the speed of light, how far could you

get exploirng the galaxy? Hardly out of

the neighborhood. There's not a lot we
can do with distant worlds but listen to

them. My idea of science is to go out

and dig: Mars once had liquid water

where we can test an important theory.

The theory that life emerged naturally

in Earthlike environments predicts past

life on Mars. Failure to find it argues

that more than the ingredients for life

are needed—'that Earth has a special

property, that life is rare.

Omni: Could more than slime have
evolved on Mars?
McKay: Because there was so little ox-

ygen, life was microbial on Earth for

over 2 billion years—bacteria, algae,

and little more. Before oxygen, the fuel

source available to organisms was pit-

iful. The first oxygen was absorbed in-

to many sinks, into rusting iron and re-

ducing sulfides to sulfates, for example.

After a billion years, the algae had
pumped out enough oxygen to overfill

these sinks, and it poured into the at-

mosphere. Oxygen is the power
source for Earth's behemoths. If a hu-

man eats a potato, ii's virtually equiva-



lent to kerosene, and when you mix it

with oxygen, that's rocket fuel. A high

atmospheric oxygen level brought ex-

plosive growth in biological complexi-

ty, giving us whales and humans.
Since Mars was habitable for only half

a billion years, there was too little time

for oxygen to accumulate and for com-
plex life forms to evolve.

Omni: You describe Mars as hospita-

ble, but it's not really

McKay: Only by comparison to getting

burned alive on Venus. Mars has a

mean temperature of -60° C, though in

some places it reaches 70° Fahrenheit

in the summer. You'd die in seconds
without a spacesuit. It would be like step-

ping unprotected into the vacuum of

space because the pressure is so low,

I've called it hospitable because it has

the resources to support life, so it's pos-

sible to think of a self-sufficient base

and human settlements. To survive, the

colony would have to rely on things ex-

tracted from the planet.

Omni: Is science and technology ad-

vanced enough to terraform Mars?

McKay: We've learned how planets

work and shown we can modify, both

deliberately and inadvertently, the en-

vironment of a planet. We are going to

double the amount of C02 in our atmos-

phere. We've undertaken planetary-

scale engineering projects all over the

earth. In some grand terraforming

schemes, people have said, "Oh, we'll

have engines driven by fusion or anti-

matter." With free energy, you can do

all sorts of things, but in real life, you

can't move a planet, import an atmos-

phere, or spin up Venus. We've looked

to make Mars habitable with current tech-

nology; we don't invoke fusion—hot or

cold. We knew we could never change
the physical properties of Mars, but we
think we could alter its environment by

using chemist James Lovelock's idea of

injecting trace amounts of specially

made gases into the Martian atmos-

phere. The greenhouse effect would
warm the planet.

The elements of life—carbon, nitro-

gen, oxygen, phosphorous, sulfur, and
most trace elements—have been detect-

ed on Mars. It's like walking in the de-

sert and seeing a pile of rubble- that

used to be a house. Enough volatiles

[easily vaporized biological com-
pounds] may be frozen in the soil, so

we might change their state so that liv-

ing things can use them, like turning wa-

ter ice into a liquid. We could revitalize

the planet.

Omni: How, specifically?

McKay: V\fe build ten medium-sized fac-

tories to mine raw materials, make cer-

tain chlorofluorocarbons [CFCs] around

the clock—CFCs right up the chimney.
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At only one part per billion, these gas-

es have tremendous effect. Over the

years, this creates a greenhouse
screen to trap heat from sunlight at the

surface. We looked at the most potent,

long-lived gases made of elements eas-

ily obtainable on Mars. We excluded hy-

drogen or nitrogen because they are

probably scarce and could be used for

life-support systems and farming habi-

tats. We picked ones that would com-
plement each other, blocking out sun

rays that would destroy other gases. Us-

ing these criteria, I proposed a ter-

raforming CFC cocktail, including Ha-

lon, used in fire extinguishers on Earth.

The others are a little more exotic but

can be made of materials scooped
from Martian dirt.

We keep pumping these gases out

even as the sunlight destroys some of

them. Eventually the CFCs build up. If

we produce 750,000 metric tons of ma-

il! we can push

Mars kicking and screaming

20 degrees warmer,

carbon dioxide from the

.

polar caps and

soil will start burping out.

The greenhouse
starts working with us.

9

terial per year, things will get noticea-

bly warmer within 10 to 20 years. The
first 10 to 20 degrees are the hardest,

but if we can push Mars kicking and
screaming 20 degrees "warmer, C02

from the polar caps and soil will start

burping out. Then the greenhouse feed-

back starts working with us. The re-

leased C0 2
warms the planet more,

which outgases more C0 2 to warm the

planet even more, and away it goes.

Within a hundred years, we see an
atmosphere of thick, warm C0

3
with trac-

es of oxygen. Water would flow.

Omni: Then you'd take a load of

plants up there?

McKay: Just seeds. We'd start with al-

gae because they're the hardiest, then

bring in some grasses for the prairie, tun-

dra for the polar regions, maybe organ-

isms from northern Siberia like larch

trees that grow on permafrost or

Joshua trees and shrubs from the de-

sert. Imagine plants genetically engi-

neered, for Martian terraforming, al-

though they're not likely to depart radi-

cally from the hardiest plants evolving

on this planet.

Omni: The plants would make oxygen?
McKay: A terraformed Mars is a habit-

able state for plants and anaerobic mi-

croorganisms. Its atmosphere is com-
posed of almost pure C02 with the

small amounts of nitrogen and oxygen
required for plant metabolism. It's just

like the primordial Mars: It's got liquid

water; it's warm and green. Once cre-

ated, its atmosphere is stable, and we
shut down the CFC factories. With the

pressure cranked up to 300 millibars,

humans can walk around with oxygen

bottles and masks. Is Mars then ter-

raformed? That implies something like

Earth. Well, for 80 percent of our plan-

et's history, it had a thick C0 2
atmos-

phere and humans would have suffo-

cated in it. So Mars would be like Earth

was. That's a natural state for Mars.

There's a chasm between a world for

microbes and one for people. To make
Mars habitable for humans, we'd need

to cover the planet with green plants—
self-replicating machines—to change
C02

into oxygen. It would take 100,000

years to get enough oxygen for humans
to breathe. But diluting the C02 so

much would make the planet very cold

again, because oxygen and nitrogen

don't have the greenhouse effect. On
Earth, "warm and breathable" go togeth-

er because we're closer to the sun. But

Mars may not be able to handle oxy-

gen. We'd have to turn the CFC facto-

ries back on and keep patching up the

atmosphere. That's inelegant.

Maybe we should only take the first

step and make a garden of Mars. To

me the first goal in terraforming a plan-

et is altering it to improve the chances
for indigenous life to flourish. Imagine

that under the surface is a geothermal

source keeping a little pot of water

warm with pressure from the overlying

material keeping it contained. If life is

frozen in the permafrost or eking out an

existence in some warm subterrain, we
have an obligation to help this organ-

ism to pop out of its hidden environ-

ment, like lichen coming out to live on

the surface of a rock. This would be far

more interesting than putting Earth life

on Mars. Instead of a clone, we'd have

a separate biology of separate origin.

To study it would be mind-boggling.

Omni: Might nature have its own plans

for revitalizing Mars?
McKay: Mars will warm as the sun gets

hotter, as its hydrogen turns to helium

and the mean molecular density goes

up. But it will be half a billion years or

so before the temperature climbs

enough by itself to release the carbon

dioxide on Mars.

Omni: Could terraforming create a run-

away greenhouse?

CONTINUED ON PAGE 80
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made Catalan co-equal with Castilian

Spanish as the official language, it has

also spent millions of pesetas on restor-

ing the language—banned from public

use under Franco—to common usage,

on reviving lost or forgotten cultural tra-

ditions and literary works, and on pro-

moting its culture through exhibitions

and other special events in Japan,

France, and other countries. "There are

small countries in the world that have a

strong personality," Subira says. "We
(Catalonia) want to be one of those. As

long as we're able to develop this per-

sonality, we will be happy with the Span-

ish constitution."

Trie future on Spain's economic
front is neither as clear nor as rosy. En-

rique Ribera, a businessman who
owns an audio shop in Barcelona,

summed up the view of many people

interviewed by Omni when he comment-

ed, "Political democracy is doing pret-

ty well, but economic and social democ-

racy are not." According to Ribera,

Spain has worked hard to upgrade the

economy, but the infrastructure is still

mediocre. And sometimes the new col-

lides with Spanish traditions
—

"such as

not paying faxes," Ribera says.

During the 1980s, the combination of

EC membership and a government-

launched $30 billion program to im-

prove highways, airports, communica-

tions, and other infrastructure before the

Expo and the Olympics, sparked a

boom that transformed the country's im-

age into one of economic dynamism
and social and cultural chic.

French cheeses and Japanese cars

appeared in the Spanish market; sons

and daughters of the nouveau riche par-

tied conspicuously in Madrid's late-

night discos; a new, colorful, Spanish

pantheon of bankers, artists, fashion de-

signers, and socialites burst onto the

pages of the popular press; and stock-

brokers around the world began to in-

vest in Spanish companies. Filmmaker

Pedro Almodovar's Women on the

Verge of a Norvous Breakdown project-

ed the image of a prosperous, if frenet-

ic, new Spain to the outside world.

Yet today, many Spanish people

doubt that their economy is prepared

for future challenges. The bubble has

not burst, but in the last year it has be-

gun to quiver and shrink. Spain is still

growing— at a more modest rate of

about 2.5 percent, about half the rate

of the late 1980s. But in the last two

years, tourism—a mainstay of the econ-

omy—has hovered at 52 and 53.5 mil-

lion visitors, a decline from more than

54 million in 1988 and 1989. The num-
ber of telephones has increased, but

the ratio of 31 lines per 100 people

lags behind that of other European coun-

tries such as Germany with 47 per 100

and Italy with 37. Officially, unemploy-

ment has declined from over 20 percent

to about 16 percent. But unemployment
of persons under 30 years old is much
higher—as much as a third—and many
workers in this age category only have

temporary or seasonal jobs.

As January 1, 1993, the official open-

ing of the EC's single market, approach-

es, many Spanish people fear that de-

spite the gains of the last ten years,

their economy lack;, this strength to com-

pete effectively with their richer neigh-

bors' multinational corporations, scien-

tific institutions, more skilled techni-

cians, and more aggressive research

and development establishments.

"For years, Spain followed a devel-

opment model based on importing tech-

nology," says Elias Fereres, who
heads the national government's Supe-

rior Council of Scientific Research,

which oversees 97 scientific institutes

(many of them located at universities)

and a staff of 8,000 researchers and

technicians. This is expensive and in-

efficient, he claims. Spain needs to de-

velop its own technology. "For exam-

ple," he says, "one of the fields where

we have a competitive advantage is in

the food industry. But none of the multi-

nationals in food is doing or funding any

research on how to promote, sell, or im-

prove the processing of our products."

When asked why Spain needs to de-

velop its own technology, Fereres re-

sponds more in terms of values than

budgets. "We need to demonstrate

that our efforts are useful in solving the

problems of the country, to link science

to industry," and to convince young peo-

ple of the importance of a career in sci-

ence or technology. "Today, if a bright

young person is offered the choice be-

tween a sales engineering job with a

good salary and a research fellowship,"

says Fereres, "he doesn't take the fel-

lowship, Youth are not concerned

about getting the training. They're con-

cerned about getting the BMW."
One of the'-achievements of post-

Franco Spain has been doubling the

number of university students. But now,

says Fereres, the universities are

swamped. "There are too many de-

mands on professors. They don't have

enough time to do research." Spain's

high-school students ranked higher

than the United States' on the most re-

cent international math and science

achievement analysis. But they ranked

below those of France and several

Asian nations. The level of vocational
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staff size (only 12 full-time scientists)

and budget constraints (less than

$700,000 with no federal assistance).

Through both publications and databas-

es, they hope to be able to bridge the

persistent gap between the results of

their work and the needs of distant

coaches. Westenburg and Kearney re-

main extremely interested in a comput-

er simulation project that came to a

halt with the death of its creator, Andrzej

Komor, in an airplane crash in 1991. By

feeding data on an athlete's strength,

size, and other physiological details into a

program, an entire performance could

be plotted on a computer—allowing the

athlete to optimize technique and de-

termine which motions are within the

realm of his or her physical possibilities.

Better-educated athletes, more cre-

ative and open coaches, and sports

scientists who are moving out of the

laboratories— as Fleck says, "the differ-

ence between winning and going

home empty-handed is becoming a mat-

ter of a few hundredths of a second.

We'll always have gifted athletes, but if

we can improve a performance by just

one or two percent, that's often as

much as it takes to win."DO
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and technical training, too, has become
a concern to businesses that need to

compete in the world market.

"Lots of Japanese businesses here

are pleased with the skills of Spain's

work force," says Kenichi Shiomi, gen-

eral manager of the Bank of Tokyo's Bar-

celona office, "but now some are wor-

ried that as their sales are increasing,

vocational training and technology

haven't kept up with the needs." !n

some cases, he says, Japanese com-
panies "are finding it easier to send the

Spanish for training in Japan."

The presence of Japanese and oth-

er foreign investment highlights anoth-

er growing concern: In Spain, with a

long historical tradition of isolation be-

hind its borders, suddenly it seems
that the factors that will shape the coun-

try's future are emanating as much
from outside the country as inside.

The more Spain has developed inter-

nally, the fuller the country's external

agenda has become. In recent years,

the Gonzalez government has been striv-

ing to strengthen Spain's role in the Eu-

ropean Community, to become a spokes-

man for the world's 352 million Spanish-

speaking people, and—in the face of

the increasing strength of Islamic fun-

damentalism less than ten miles across

the sea—to emerge as a force for

peace in the Mediterranean region. Gon-
zalez has pursued the last two goals by

making highly publicized visits to Latin

America, convening a conference of Lat-

in American nations in Guadalajara, Mex-

ico, last July, and another this month in

Spain, and— along with France, Italy,

and Portugal— developing an ongoing

dialogue with North African countries on

issues such as nuclear proliferation and

economic cooperation.

But Spain doesn't have enough pow-

er to have a real presence in Latin Amer-

ica, or in other regions, observes El

Pais editor Estefania, and therefore,

most of its foreign-policy energy has

been and is directed toward solidifying

its role in the European Community.

"The road to 1 993," when the EC im-

posed certain economic requirements

on Spain as a condition of membership,

"was clearly marked," says Estefania.

"But in 1993, the old period ends and

a new one begins. Then the economic
standards will be the EC's. Most peo-

ple don't realize that 70 percent of the

legislation that affects Spain will come
from the EC."

Spain is one of the poorest countries

in the EC, and at the Maastricht sum-

mit meeting in the Netherlands last De-

cember, Gonzalez fought for and won
a commitment to additional funding to

help this group speed economic devel-

opment to the level of the richer EC mem-
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bers. But as some other European econ-

omies have slowed down and newly lib-

erated Eastern Bloc countries are also

requesting aid, it's unclear just how
much economic assistance Spain will

receive from the EC in the future and

how well the country will do without it.

"The great unknown," suggests Este-

fania, "is whether Spain will be able to

link up with the economic engine of the

future EC"—what he calls the "more

organized" countries, including Ger-

many, Holland, France, and Denmark.

Spain's ability to shift its role from beg-

gar to leader in Europe may depend
largely on its ability to equalize produc-

tivity and living standards among re-

gions within the country. Spanish per-

capita income is about 78 percent of

the average income of the European

Community, and that average masks
wide differences between prosperous

regions, such as Catalonia, and poor-

er ones, such as Andalucia in th'

south and Extremadura on the bordei

of Portugal.

The regions which are struggling ec-

onomically will continue to look not just

to Spain's central government, but al-

so to the European Community for de-

velopment aid targeted to poor regions.

Yet at the same time, Spain's econom-

ically stronger regions are allying them'

selves with like areas elsewhere in Eu-

rope—such as Montpellier in France—
also to compete for European Commu-
nity funds to enhance their already high-

er level of development. Some EC ob-

servers have suggested that the wave
of the future in Europe will be regions,

not countries. If this happens, the re-

sult in Spain could be to-accentuate re-.

gional and north-south differences

—

and possibly social tensions— rather

than diminish them,

And now, more than at any time for

decades, the Spanish face the possi-

bility of a major wave of new immi

grants—from Algeria and other North Af-

rican countries where the rise of Islam-

ic fundamentalism is added to the al

ready extant immigration motives of pov-

erty, soaring population growth, and hun-

ger. A wave of immigration would in-

crease pressure on overburdened so^

cial and health services, intensify com'

petition for jobs in a country with 16-

percent unemployment, and threaten so-

cial unrest, a possibility already high-

lighted in Barcelona in February when
an estimated 100,000 Arabs, Black Af-

ricans, and other immigrants marched
through the streets in a "demonstration

against racism."

The prospect of an immigration

boom sparks mixed reactions. Some

say that Spain's current economy can-

not absorb thousands of new, poor, of-

ten unskilled immigrants. Others, recall-

ing that numerous countries around the

world opened their arms to immigrants

who left Spain during the repressive Fran-

co years, say that the country has a mor-

al obligation to help others who are strug-

gling for their lives. Nations such as Ger-

many and France have been grappling

with the immigration issue for years, and

it remains one of the hottest unresolved

items on the agenda of the European
Community.

But even without a legal resolution of

the issue, when physical frontiers be-

tween the 12 EC nations fall on Janu-

ary 1, 1993, an Algerian immigrant liv-

ing in Barcelona becomes a resident of

Europe as much as a resident of

Spain. Soon the question of where the

immigrant and his family can live and
work, and under what conditions, may
be decided in Brussels, the EC capi-

tal, rather than in Madrid.

The immigration debate— like the de-

bates over the adequacy of Spain's tech-

nology, its educational system, and the

power of its multinationals—illustrates

the fact that Spain in 1992 stands at a

paradoxical point in its history: The na-

tion which has exerted a prodigious ten-

year effort to rebuild internally has

hitched its wagon not so much to the

star of a rejuvenated Spain as to the con-

stellation of a rejuvenated Europe.

So far, EC membership has brought

Spain higher taxes, higher prices, and

more consumer goods, but not the lev-

el of social services enjoyed in most oth-

er European countries. The more pros-

perous countries of Western Europe,

however, serve as both the model for

and the means of achieving a new ec-

onomic, social, and political future.

Most of the Spanish people— at

least those old enough to remember
Franco—are reveling in a new sense of

personal and political freedom and cul-

tural identity. Yet increasingly, they

agree with the assessment of Barcelo-

na journalist Riviere that "there is not a

future for Spain outside Europe.
There's nowhere else for us to go."

This, then is the irony and the mes-

sage that Spain will project to the

world through television during the Olym-

pics, the image that is being projected

to visitors to the Expo in Seville: Spain

has exerted a tremendous effort to re-

cuperate internally from 40 years of dic-

tatorship only to find—just like the rest

of us in the United States or Japan or

anywhere else—that in our fast-chang-

ing, complicated, and interconnected

world, the only thing that's stable is

change, and the only way to profit

from it is by remaining flexible. DO
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McKay: The effect is always unstable

and there is potential for runaway. It's

like rolling a big boulder along a flat

spot and then downhill. At the edge,

when the C02 starts releasing, you can't

say, "Let's stop now." Making an atmos-

phere that's too thick and hot is unlike-

ly—unless there's more C02
than we

can imagine. We've already discussed

the ethics of terraforming; we think

there can be sins of omission. Here's a

planet with potential for life, like a seed

on dry ground. If we just walk by and
don't water the seed, that, too, is an eth-

ical problem. In science fiction, a bar-

rage of rockets hits Mars. Kapow and

boom!— it's terraformed! Even if we
could, it would be a serious mistake to

steer a comet toward Mars or drop a

meteor on it. It would be bad magic.

Instead, we should tiptoe with small-

scale experiments, use technology and

biology we understand. It doesn't both-

er me that it could taken hundred thou-

sand years to terraform Mars. If the sys-

tem should fail, it will fail gracefully.

Life will die, decompose, and the organ-

ic material will go back into carbon.

There would not be any disastrous ef-

fects. Aldo Leopold, a writer on environ-

mental ethics, says what we do is

good if it enhances biology. On Earth,

leaving a forest alone can help life flour-

ish. On Mars, we may have a planet
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with no life at all. In preserving it, we
preserve a rock. Do rocks have rights?

Maybe, but I say life over rocks!

Omni: You are the human diver in a ro-

botics experiment off Key Largo. Does
this relate to Mars?
McKay: We're trying to understand the

tradeoff in doing field science with

smart machines versus humans. Live di-

vers want to do things like come out of

a lake when they're numb with cold. Ma-
chines have more endurance but don't

give you a sense of being there. NASA
is interested in this. When going to

Mars, of course, it's cheaper to send ma-

chines. A remotely piloted vehicle

could drill into the Martian permafrost.

When I show pictures of the Russian

drilling rig to people at the Jet Propul-

sion Laboratory, they just shake their

heads. You have to be a trained rough-

neck. It takes six hands and 30 fingers

with full dexterity, so there are challeng-

es. Robotics is advancing, and artificial

hands are not too far off. One way to

explore Mars is to have humans sitting

at consoles—maybe on Mars or back
here at Ames—plugged into a machine

that roves the surface.

Omni: Were you surprised by the pub-

lic interest in your Nature paper of

terraforming?

McKay: In America, we have this collec-

tive mythology that we tamed—ter-

raformed— the West, made a new
world with axe and gun. So I'm not sur-

prised that Americans are intrigued. I

was surprised by the tremendous inter-

est in Japan. Perhaps the idea of cre-

ating a garden on Mars appeals to

their culture; perhaps they are looking

for their frontier to vent their national gen-

ius. They'd make a good partner in

such a venture.

Omni: Was a colleague of yours joking

when he said you want to see settlers

on Mars because they'd be willing to fi-

nance a terraforming project?

McKay: Over many years of settle-

ments, a distinct group of Martians

would certainly develop. To them, ben-

efits of terraforming the planet would be

nothing less than their long-term surviv-

al. The costs might not be prohibitive,

even for a Martian economy. It would

make sense to invest in a nonlethal

environment. Imagine living inside a city

in an aluminum case? It would be all

technology and TV from Earth. Those
on Mars would feel the same way ant-

arctic scientists do: We start to miss

green lawns and trees. The colonists

would grow nostalgic for a world with

living things other than humans.
They'd want pets, gardens, and forests.

Theyd also want to terraform their plan-

et as a legacy for their children, to say,

"We built this world for you." OO
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er than his mother, who was dead, had

been- kind to the boy. In years to come
it would be a reminder that there was
a smile out there on the wind. The little

boy looked down the rows and concen-

tric rows of seats: the man 'way down
there was motioning for him to come to

him. The child, whose name was Orhon,

hopped and hopped, descending to

the'Center of the ring as quickly as ho

could. As he came to the core, and

walked out across the orchestra ring, he

studied the man. This person was very

tall, and he needed a shave, and his

hat had an extremely wide brim, like the

hat of KOI, the man who made weekly

trips to Ankara, and he wore a long over-

coat far too hot for this day. Orhon
could not see the man's eyes because

he wore dark glasses that reflected the

sky. Orhon thought this man looked

like a mountain bandit, only dressed

more impressively. Not wisely for a day

as torpid as this, but more impressive-

ly than Bilge and his men, who raided

the farming villages. When he reached

the tall man, and they smiled at each

other, this person said to Orhon, "I am
an unlimited person living in a limited

world." The child did not know what to

say to that. But he liked the man. "Why
do you wear such heavy wool today? 1

am barefoot." He raised his dusty foot

to show the man, and was embarrassed

at the dirty cloth tied around his big toe.

And the man said, "Because I need a

safe place to keep the limited world."

And he unbuttoned his overcoat, and

held open one side, and showed Orhon

what he would inherit one day, if he

tried very hard not to be a despot.

Pinned to the fabric, each with the

face of the planet, were a million and

more timepieces, each one the Earth at

a different moment, and all of them purr-

ing erratically like dozing sphinxes. And
Orhon stood there, in the heat, for

quite a long while, and listened to the

ticking of the limited world.

LEVENDIS: On Wednesday the 16th of

October, he chanced upon three skin-

heads in Doc Martens' and cheap
black leatherette, beating the crap out

of an interracial couple who had
emerged from the late show at the La

Salle Theater in Chicago. He stood qui-

etly and watched, For a long while.

LEVENDIS: On Thursday the 17th of Oc-

tober, he chanced upon three skin-

heads in Doc Martens' and cheap
black leatherette, beating the crap out

of an interracial couple who had

82 OMNI

stopped for a bite to eat at a Howard
Johnson's near King of Prussia on the

Pennsylvania Turnpike. He removed the

inch-and-a-half-thick ironwood dowel he

always carried beside his driver's seat

and, holding the S.W long rod at its cen-

terpoint, laid alongside his pants leg so

it could not be seen in the semi-dark-

ness of the parking lot, he came up be=

hind the three as they kicked the black

woman and the white man lying be-

tween parked cars. He tapped the tall-

est of the trio on his shoulder, and
when the boy turned around—he

couldn't have been more than seven-

teen—he dropped back a step, slid the

dowel up with his right hand, gripped

it tightly with his left, and drove the end

of the rod into the eye of the skinhead,

punching through behind the socket

and pulping the brain. The boy flailed

backward, already dead, and struck his

partners. As they turned, he was spin-

tPinned to

the fabric, each with the

face of the

planet, were a million

and more

timepieces, each one the

Earth at

a different moment.
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ning the dowel like a baton, faster and

faster, and as the stouter of the two at-

tackers charged him, he whipped it

around his head and slashed straight

across the boy's throat. The snapping

sound ricocheted off. the dark hillside

beyond the restaurant. He kicked the

third boy in the groin, and when he

dropped, and fell on his back, he kick-

ed him under the chin, opening the skin-

head's mouth; and then he stood over

him, and with both hands locked

around the pole, as hard as he could,

he piledrove the wooden rod into the

kid's mouth, shattering his teeth, and

turning the back of his skull to flinders.

The dowel scraped concrete through

the ruined face. Then he helped the

man and his wife to their feet, and bul-

lied the manager of the Howard
Johnson's into actually letting them lie

down in his office till the State Police ar-

rived. He ordered a plate of fried

clams and sat there eating pleasurably

until the. cops had taken his statement.

.LEVENDIS: On Friday the 18th of Oc-

tober, he took a busload of Mormon
schoolchildren to the shallow waters of

the Great Salt Lake in Utah, to pay hom-

age to the great sculptor Smithson by

introducing the art-ignorant children to

the Spiral Jetty, an incongruously gor-

geous line of earth and stone that

curves out and away like a thought

lost in the tide. "The man who made
this, who dreamed it up and then

made it, you know what he once
said?" And they ventured that no, they

didn't know what this Smithson sculp-

tor had said, and the man who had driv-

en the bus paused for a dramatic mo-
ment, and he repeated Smithson's

words: "Establish enigmas, not expla-

nations." They stared at him. "Perhaps

you had to be there," he" said, shrug-

ging. "Who's for ice cream?" And they

went to a Baskin-Robbins.

LEVENDIS: On Saturday the 19th of Oc-

tober, he filed a thirty-million-dollar law-

suit against the major leagues in the

name of Alberda Jeanette Chambers,

a 19-year-old lefthander with a fade-

away fast ball clocked at better than 96

mph; a dipsy-doodle slider that could

do a barrell-roll and clean up after it-

self; an ERA of 2.10; who could hit

from either side of the plate with a bat-

ting average of .360; who doubled as

a peppery little shortstop working with

a trapper's mitt of her own design; who
had been refused tryouts with virtually

every professional team in the United

States (also Japan) from the bigs all the

way down to the Pony League. He
filed in Federal District Court for the

Southern Division of New York State,

and told Ted Koppel that Allie Cham-
bers would be the first female player,

mulatto or otherwise, in the Baseball

Hall of Fame.

LEVENDIS: On Sunday the 20th of Oc-
tober, he drove out and around

through the streets of Raleigh and Dur-

ham, North Carolina,^ in a rented van

equipped with a public address system,

and he endlessly reminded somnambu-
listic pedestrians and families entering

eggs 'n grits restaurants (many of

these adults had actually voted for

Jesse Helms and thus were in danger

of losing their sertsa) that perhaps
they should ignore their bibles today,

and go back and reread Shirley Jack-

son's short story, "One Ordinary Day,

with Peanuts."

LEVENDIS: On Monday the 21st of Oc-

tober, having taken the sidestep, he wan-

dered through that section of New
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York City known as the Tenderloin. It

was 1892. Crosstown on 24th Street

from Fifth Avenue up to Seventh, then

he turned uptown and walked slowly on

Seventh to 40th. Midtown was rife with

brothels, their red lights shining

through the shadows, challenging the

wan gaslit streetlamps. The Edison and

Swan United Electric Light Co., Ltd.,

had improved business tremendously

through the wise solicitations of a sales-

man with a Greek-sounding name who
had canvassed the prostitution district

west of Broadway only five years earli-

er, urging the installation of Mr. Joseph

Wilson Swan and Mr. Thomas Alva

Edison's filament lamps: painted crim-

son, fixed above the ominously yawn-

ing doorways of the area's many hous-

es of easy virtue. He passed an alley

on 36th Street, and heard a woman's

voice in the darkness complaining,

"You said you'd give me two dollars.

You have to give it to me first! Stop! No,

first you gotta give me the two dollars!"

He stepped into the alley, let his eyes

acclimate to the darkness so total, try-

ing to hold his breath against the

stench; and then he saw them. The

man was in his late forties, wearing a

bowler and a shin-length topcoat with

an astrakhan collar. The sound of horse-

drawn carriages clopped loudly on the

bricks beyond the alley, and the man
in the astrakhan looked up, toward the

alley mouth. His face was strained, as

if he expected an accomplice of the

girl, a footpad or shoulder-hitter or bully-

boy pimp to charge to her defense. He
had his fly unbuttoned and his thin,

pale penis extended; the girl was back-

ed against the alley wall, the man's left

hand at her throat; and he had hiked

up her apron and skirt and petticoats,

and was trying to get his right hand in-

to her drawers. She pushed against

him, but to no avail. He was large and

strong. But when he saw the other man
standing down there, near the mouth of

the alley, he let her garments drop, and

fished his organ back into his pants, but

didn't waste time buttoning-up. "You

there! Like to watch your betters at

work, do you?" The man who had

done the sidestep spoke softly: "Let the

girl go. Give her the two dollars, and let

her go." The man in the bowler took a

step toward the mouth of the alley, his

hands coming up in a standard pugi-

list's extension. He gave a tiny laugh

that was a snort that was rude and de-

risive: "Oh so, fancy yourself something

of the John L. Sullivan, do you, captain?

Well, let's see how you and I and the

Marquis Q get along . .

." and he

danced forward, hindered considerably

by the bulky overcoat. As he drew with-

_
in double arm's-length of his opponent

the younger man drew the iaser from

his coat pocket, fired at point-blank

range, the barbs striking the pugilist in

the cheek and neck, the charge lifting

him off his feet and driving him back in-

to the brick wail so hard that the fila-

ments were wrenched loose, and the po-

tential fornicator fell forward, his eyes

rolled up in his head. Fell forward so

hard he smashed three of his front

teeth, broken at the gum-line. The girl

tried to run, but the alley was a dead

end. She watched as the man with the

strange weapon came to her. She
could barely see his face, and there

had been all those killings with that

Jack the Ripper in London a few years

back, and there was talk that this Jack

had been a Yankee and had come
back to New York. She was terrified.

Her name was Poppy Skurnik, she was
an orphan, and she worked way down-

town as a pieceworker in a shirtwaist fac-

tory. She made one dollar and sixty-

five cents a week, for six days of labor,

from seven in the morning until seven

at night, and it was barely enough to

pay for her lodgings at Baer's Rents. So

she "supplemented" her income with a

stroll in the Tenderloin, twice a week,

never more, and prayed that she

could continue to avoid the murderous

attentions of gentlemen who liked to crip-

ple girls after they'd topped them, con-

tinue to avoid the pressures of pimps

and boy friends who wanted her to

work for them, continue to avoid the

knowledge that she was no longer "de-

cent" but was also a long way from wind-

ing up in one of these red-light whore-

houses. He took her gently by the

hand , and started to lead her out of the

alley, carefully stepping over the uncon-

scious molester. When they reached

the street, and she saw how handsome

he was, and how young he was, and

how premierely he was dressed, she al-

so smiled. She was extraordinarily attrac-

tive, and the young man tipped his hat

and spoke to her kindly, inquiring as to

her name, and where she lived, and if

she would like fo accompany him for

some dinner. And she accepted, and

he hailed a carriage, and took her to

Delmonico's for the finest meal she had

ever had. And later, much later, when

he brought her to his townhouse on up-

per Fifth Avenue, in the posh section,

she was ready to do anything he re-

quired of her. But instead, all he asked

was that she allow him to give her a hun-

dred dollars in exchange for one sec-

ond of small pain. And she felt fear, be-

cause she knew what these nabobs
were like, but a hundred dollars! So she

said yes, and he asked her to bare her

left buttock, and she did it with embar-

rassment, and there was exactly one sec-
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ond of mosquito bite pain, and then he

was wiping the spot where he had in-

jected her with penicillin, with a cool

and fragrant wad of cotton batting.

"Would you like to sleep the night

here, Poppy?" the young man asked.

"My room is down the hall, but I think

you'll be very comfortable in this one."

And she was worried that he had done

something awful to her, like inject her

with a bad poison, but she didn't feel

any different, and he seemed so nice,

so she said yes, that would be a dear

way to spend the evening, and he

gave her ten ten-dollar bills, and

wished her a pleasant sleep, and left

the room, having saved her lite, for she

had contracted syphilis the week be-

fore, though she didn't know it; and with-

in a year she would have been unable,

by her appearance alone, to get men
in the streets; and would have been let

go at the shirtwaist factory; and would

have been seduced and sold into one

of the worst of the brothels; and would

have been dead within another two

years. But this night she slept well, be-

tween cool sheets with hand-embroi-

dered lace edging, and when she rose

the next day he was gone, and no one

told her to leave the townhouse, and so

she stayed on from day to day, for

years, and eventually married and

gave birth to three children, one of

whom grew to maturity, married, had a

child who became an adult and saved

the lives of millions of innocent men,

women, and children. But that night in

1892 she slept a deep, sweet, recuper-

ative and dreamless sleep.

LEVENDIS; On Tuesday the 22nd of Oc-

tober, he visited a plague of asthmatic

toads on lisalmi, a small town in Finland;

a rain of handbills left over from World

War II urging the SS troops to surren-

der on Chejudo, an island off the south-

ern coast of Korea; a shock wave of for-

sythia on Linares in Spain; and a fully-

restored 1926 Ahrens-Fox model RK
fire engine on a mini-mall in Clarksville,

Arkansas.

LEVENDIS: On Wednesday the 23rd of

October, he corrected every history

book in America so that they no longer

called it The Battle of Bunker Hill, but

rather Breeds Hill where, in fact, the en-

gagement of 17 June 1775 had taken

place. He also invested every radio and

television commentator with the ability

to differentiate between "in a moment"
and "momentarily," which were not at

all the same thing, and the misuse of

which annoyed him greatly. The former

was in his job description; the latter was

a matter of personal pique.
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LEVENDIS: On Thursday the 24th of Oc-

tober, he revealed to the London
Times and Paris-Match the name of the

woman who had stood on the grassy

knoll, behind the fence, in Dallas that

day, and fired the rifle shots that killed

John F. Kennedy. But no one believed

Marilyn Monroe could have done the

deed and gotten away unnoticed. Not

even when he provided her suicide

note that confessed the entire matter

and tragically told in her own words

how jealousy and having been jilted

had driven her to hire that weasel Lee

Harvey Oswald, and that pig Jack Ru-

by, and how she could no longer live

with the guilt, goodbye. No one would

run the story, not even the Star, not

even The Enquirer, not even TV Guide.

But he tried.

LEVENDIS: On Friday the 25th of Octo-

ber, he upped the intelligence of every

human being on the planet by forty

points.

LEVENDIS; On Saturday the 26th of Oc-

tober, he lowered the intelligence of ev-

ery human being on the planet by forty-

two points.

This is a story titled

AT LEAST ONE GOOD DEED A DAY,

EVERY SINGLE DAY

LEVENDIS: On Sunday the 27th of Oc-

tober, he returned to a family in Kalgoor-

lie, SW Australia, a five-year-old child

who had been kidnapped from their

home in Bayonne, New Jersey, fifteen

years earlier. The child was no older

than before the family had immigrated,

but he now spoke only in a dialect of

Etruscan, a language that had not

been heard on the planet for thousands

of years. Having most of the day free,

however, he then made it his business

to kill the remaining seventeen Ameri-

can GIs being held MIA in an encamp-

ment in the heart of Laos. Waste not,

want not.

LEVENDIS: On Monday the 28th of Oc-

tober, still exhilarated from the work and

labors of the preceding day, he

brought out of the highlands of North

Viet Nam Capt. Eugene Y. Grasso,

USAF, who had gone down under fire

twenty-eight years earlier. He returned

him to his family in Anchorage, Alaska,

where his wife, remarried, refused to

see him but his daughter whom he had

never seen, would. They fell in love, and

lived together in Anchorage, where
their story provided endless confusion

to the ministers of several faiths.

LEVENDIS; On Tuesday the 29th of Oc-

90 OMNI

tober, he destroyed the last bits of evi-

dence that would have led to answers

to the mysteries of the disappearanc-

es of Amelia Earhart, Ambrose Bierce,

Benjamin Bathurst and Jimmy Hoffa. He
washed the bones and placed them in

a display of early American artifacts.

LEVENDIS: On Wednesday the 30th of

October, he traveled to New Orleans,

Louisiana, where he waited at a restau-

rant in Metairie for the former head of

the Ku Klux Klan, now running for state

office, to show up to meet friends. As

the man stepped out of his limousine,

wary guards on both sides of him, the

traveler fired a Laws rocket from the

roof of the eatery. It blew up the former

KKK proxy, his guards, and a perfectly

good Cadillac Eldorado. Leaving the

electoral field open, for the enlightened

voters of Louisiana, to a man who, as

a child, had assisted Mengele's medi-

4He gave

them the name of the woman
who had

killed John F. Kennedy, but

no one

would believe that Marilyn

Monroe
could have done the deed.?

cal experiments, a second contender

who had changed his name to avoid be-

ing arrested for child mutilation, and an

illiterate swamp cabbage farmer from

Baton Rouge whose political philosophy

involved cutting the throats of peccary

pigs, and thrusting one's face into the

boiling blood of the corpse. Waste not,

want not,

LEVENDIS: On Thursday the 31 st of Oc-

tober, he restored to his throne the

Dalai Lama, and closed off the moun-

tain passes providing land access to Ti-

bet, and caused to blow constantly a

cataclysmic snowstorm that did not af-

fect the land below, but made acces-

sibility by air impossible. The Dalai La-

ma offered a referendum to the people:

should we rename our land Shangri-La?

LEVENDIS: On Friday the 32nd of Oc-

tober, he addressed a convention of

readers of cheap fantasy novels, say-

ing, "We invent our lives (and other peo-

ple's) as we live them; what we call

life' is itself a fiction. Therefore, we

must constantly strive to produce only

good art, absolutely entertaining fic-

tion." (He did not say to them: "I am an

unlimited person, sadly living in a lim-

ited world.") They smiled politely, but

since he spoke only in Etruscan, they

did not understand a word he said.

LEVENDIS: On Saturday the 33rd of Oc-

tober, he did the sidestep and worked

the oars of the longboat that brought

Christopher Columbus to the shores of

the New World, where he was ap-

proached by a representative of the na-

tive peoples, who laughed at the silly

clothing the great navigator wore.

They all ordered pizza and the man
who had done the rowing made sure

that venereal disease was quickly

spread so that centuries later he could

give a beautiful young woman an inoc-

ulation in her left buttock.

LEVENDIS: On Piltic the 34th of Octo-

ber, he gave all dogs the ability to

speak in English, French, Mandarin, Ur-

du, and Esperanto; but all they could

say was rhyming poetry of the worst

sort, and he called it doggerel.

LEVENDIS: On Sqwaybe the 35th of Oc-

tober, he was advised by the Front Of-

fice that he had been having too rich a

time at the expense of the Master Pa-

rameter, and he was removed from his

position, and -the unit was closed

down, and darkness was pencilled in

as a mid-season replacement, He was
reprimanded for having called himself

Levendis, which is a Greek word for

someone who is full of the pleasure of

living. He was reassigned, with censure,

but no one higher up noticed that on

his new assignment he had taken the

name Sertsa.

The author notes: that the primary title

of this story was courtesy of Mr. Frank

P. Reynolds, via the late Mike Hodel;

that this story was inspired by a short

story written by the late Shirley Jackson

(mentioned passim the preceding work);

that assistance in the research for this

work came from a great many people

who were utterly confused by the na-

ture of the questions asked them, not

the least of whom were my pal Isaac Asi-

mov, Ms. Kristine Kathryn Rusch, and
Mr. Len Wein; that he has been work-

ing on this story since 1978; and final-

ly, that he wrote this story for Robert Sil-

verberg, because Robert Silverberg is

a pain in the author's ass. No offense

intended. And let's not forget the immor-

tal Jorge Luis Borges. DO


