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Preface

Scienceislearning and knowing. Technology isdoing. Together they give humanity immense abilitiesto
mext its needs and shape itsworld. Theyenable usin amyriad ways.

Some of those ways surprise us, for new abilities may make it possible to ask questionsthat it never
before made sense to ask (think of the way medica technology makesit possible to keep people “dive’
on machines|ong after the brain has quit working; are such peopleredly dive?). New abilities may
therefore change old vaues. Asvaues change, so may lifeways, customs, traditions, and dogmes; to
some, science and technology rock the foundations of the world.

Perhaps unfortunately, most scientists and technol ogists do not spend much time considering such
impacts of their work. They leave it to others—to philosophers, ethicigts, politicians, evangelists, activists,
journaists, and sciencefiction writers. To my mind, that last group isthe most useful; its best members
are more forward-looking, more cregtive, more insghtful, and much better at bringing dry, abstract issues
tolife

One of the main threads of science fiction haslong been the dramatization of scientific and technological
ideas, especidly those of physics and astronomy, and their effects on human lives. Thisthread, often
referred to as* hard sciencefiction,” has yielded the central images of garish magazine and paperback
covers, films, and TV shows—spaceships and dien worlds, time machines and futuristic gizmoes. In
recent years, biology—_genetic engineering—has intruded on this physica science core of thefield, but
“hard” dtill means a certain faithfulness to what we know about redity, dong with awillingnessto
speculate about what we don't know and about what we might someday be able to do with the fruits of
scientific research. Thereisapowerful sense of awe and wonder at the complexity and vastness of the
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universe, and indeed one of the basic criteriafor satisfying sciencefiction isthat it evoke a* sense of
wonder.”

Those who would like to know more about this kind of sciencefiction could do far worse than pick up a
copy of The Ascent of Wonder, edited by David G. Hartwell and Kathryn Cramer (TOR, 1994). Inthis
massive survey of hard science fiction, Hartwell notesthat “...not only isthe science in sciencefiction the
foundation of science-fictiond delights, it isin fact chief among those ddlights.... Hard & is about the
beauty of truth ... the emotiona experience of describing and confronting what is scientificdly true.... [1t]
isthe core of dl sciencefiction....” It isaso the only form of literature that deals with the important
questions raised by new scientific knowledge and technologica abilities. Often, it iswritten by practicing
scientigts, or by people such as Isaac Asmov who were trained as scientists but found writing more
rewarding; some of these people find science fiction the only way they can express certain thoughts—for
instance, fanciful speculations and dire predictions—that are not appropriate for academic journals.

The purpose of thisbook isnot to survey al of sciencefiction, nor al of hard sciencefiction, but to
present afew storiesthat illuminate some of the issues discussed in courses on science, technology, and
society, which are currently served by nonfiction books and anthol ogies such asmy ownTaking Sdes:
Clashing Views on Controversial Issues in Science, Technology, and Society (Dushkin, 4th ed.,
2000) and Albert H. Teich'sTechnology and the Future (St. Martin's, 8th ed., 2000).

Thefit of thisanthology with such textbooks cannot be precise, for some of theissuesthat appear in the
texts have not yet spawned suitable stories and some stories seem worth including here even though they
do not match any real-world issue well. However, in many cases thefit could not be better, and then a
story must add depth and a sense of persona, human relevance to what might otherwise strike some
students as abstract and bloodless.

This book'stitle,Gedanken Fictions, refersto abasic tool of science, thegedanken or thought
experiment that must be used when laboratory experiments are not practica or possible. In today's
scientific research, such experiments often take the form of computer smulations, caculating what, for
ingtance, amassive cometary impact would do to the world's atmosphere and array of living things.

Sciencefiction turns“smulation” into akind of “role playing” to do very smilar things. Mike Resnick's
subtle“Kirinyaga’ supposesthat someday we will be able to give every culture that wishes independence
itsown small world, and then plays out how that must work when vaues clash. Greg Egan's“Learning to
Be Mé€’ consders some of the consequences of serious proposals to copy ahuman mindinto a
computer. Bob Shaw's*“Light of Other Days’ posits an impaossible technol ogy—glass through which light
takes days and months and years to pass—and considersitsimpact on human life.

In each case, the starting point is“What if...?,” athought much like ahypothesis. The story isthe
equivaent of an experiment, but because it isn't red, because it takes place only in theimagination, itisa
thought experiment, agedanken (thought, in German) experiment. The story aso offersanew way of
looking at the underlying issue, whether it isthe population problem, genetic engineering, usng humans, or
animd rights

Perhgps most vauable of dl, thefictiona view of an issue can, when combined with nonfictiona essays,
provoke illuminating discussonsin and out of class.

[Back to Table of Contents]

|. Attitude
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One of the reasons why science and technology are not well accepted by some members of society isthe
attitudes held by their proponents. Engineer Samuel Florman has effectively sketched the difficulty in his
essay, “Technology and the Tragic View” (inBlaming Technology, St. Martin's Press, 1981, reprinted in
Albert H. Teich'sTechnology and the Future, St. Martin's, 8th ed., 2000), in which he notes the kinship
of those who embrace new technologies and struggle to solve their inevitable problems with the spirit of
classic tragedy—chdlenging destiny, struggling even in the face of difficulty, demongtrating “to what
heights a human being can soar.” Critics of science and technology seethis as hubris, the overweening
pride that seeksto digplace the gods and earns only divine chastisement.

The scientific, technologica mind holdsitsdlf to berationa and unsentimental, dealing with the universe on
itsown terms, avoiding wishful or magica thinking (including any concern about hubris). Tom Godwin's
“The Cold Equations’ isaclassic in thisvein. Despiteits genuine faults—as alater writer pointed out,
surgery could aso solve the story's central problem—it is an excellent demonstration of how science
doesnot “care.” And yes, the conflict between what the universeis and what we would like it to be can
be enough to make us cry; a least, “The Cold Equations’ ill bringstearstomy eyes.

The scientific, technologica mind is optimistic, holding that the universe can be understood and that
whatever disagtersit throws our way, we can cope, given will and determination. God'swill need not be
done. Charles Sheffield, long an exponent of techno-optimism, demondratesit very effectively in

“Skystalk.”

Both Godwin and Sheffield show usthat the scientific, technologica mind isaso arisk-taking mind,
which many in today's risk-averse society find repugnant or dangerous. Tom Ligon's“Dear Colleagues’
takes a satiric poke at the modern attitude.

[Back to Table of Contents)

1. The Cold Equations by Tom Godwin
Hewas not aone.

There was nothing to indicate the fact but the white hand of the tiny gauge on the board before him. The
control room was empty but for himsalf; there was no sound other than the murmur of the drives—but
the white hand had moved. It had been on zero when the little ship was launched from theStardust ;
now, an hour later, it had crept up. There was something in the supplies closet across the room, it was
saying, somekind of abody that radiated heat.

It could be but one kind of a body—a living, human body.

He leaned back in the pilot's chair and drew a deep, dow breath, considering what he would have to do.

Hewas an EDS pilat, inured to the Sight of death, long since accustomed to it and to viewing the dying of
another man with an objective lack of emotion, and he had no choice in what he must do. There could be
no aternative—but it required afew moments of conditioning for even an EDS pilot to prepare himsdlf to
wak across the room and coldly, ddiberatdly, take the life of aman he had yet to mest.

Hewould, of course, doit. It was the law, stated very bluntly and definitely in grim Paragraph L, Section
8, of Interstellar Regulations. Any stowaway discovered in an EDSshall be jettisoned immediately
following discovery.

It was the law, and there could be no apped.
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It was alaw not of men's choosing but made imperative by the circumstances of the space frontier.
Gdactic expansion had followed the development of the hyperspace drive and as men scattered wide
across the frontier there had come the problem of contact with the isolated first-colonies and exploration
parties. The huge hyperspace cruisers were the product of the combined genius and effort of Earth and
werelong and expensvein the building. They were not available in such numbersthat smal colonies
could possess them. The cruisers carried the colonists to their new worlds and made periodic visits,
running on tight schedules, but they could not stop and turn aside to visit colonies scheduled to be visited
a another time; such adelay would destroy their schedule and produce a confusion and uncertainty that
would wreck the complex interdependence between old Earth and new worlds of the frontier.

Some method of ddlivering supplies or assistance when an emergency occurred on aworld not scheduled
for avigit had been needed and the Emergency Dispatch Ships had been the answer. Smal and
collapsible, they occupied little room in the hold of the cruiser; made of light metal and plastics, they were
driven by asmall rocket drive that consumed relatively little fuel. Each cruiser carried four EDSsand
when acal for ad was received the nearest cruiser would drop into normal space long enough to launch
an EDS with the needed supplies or personne, then vanish again asit continued on its course.

The cruisers, powered by nuclear converters, did not use the liquid rocket fuel but nuclear converters
werefar too large and complex to permit their ingtalation in the EDS's. The cruisers were forced by
necessity to carry alimited amount of the bulky rocket fuel and the fuel was rationed with care; the
cruiser's computers determining the exact amount of fuel each EDS would require for itsmission. The
computers cons dered the course coordinates, the mass of the EDS, the mass of pilot and cargo; they
were very precise and accurate and omitted nothing from their calculations. They could not, however,
foresee, and alow for, the added mass of a stowaway.

TheStardust had received the request from one of the exploration parties stationed on Woden; the six
men of the party aready being stricken with the fever carried by the greenkala midges and their own
supply of serum destroyed by the tornado that had torn through their camp. TheStardust had gone
through the usua procedure; dropping into normal space to launch the EDS with the fever serum, then
vanishing again in hyperspace. Now, an hour |ater, the gauge was saying there was something more than
the small carton of serum in the supplies closet.

Helet hiseyesrest on the narrow white door of the closet. There, just ingde, another man lived and
breathed and was beginning to fedl assured that discovery of his presence would now betoo late for the
pilot to alter the Stuation. It wastoo late—for the man behind the door it wasfar later than he thought
and in away hewould find terrible to believe.

There could be no dternative. Additional fuel would be used during the hours of deceleration to
compensate for the added mass of the ssowaway; infinitesma increments of fud that would not be
missed until the ship had almost reached its destination. Then, at some distance above the ground that
might be as near as athousand feet or asfar astens of thousands of feet, depending upon the mass of
ship and cargo and the preceding period of deceleration, the unmissed increments of fuel would make
their absence known; the EDS would expend itslast drops of fuel with a sputter and go into whistling free
fal. Ship and pilot and stowaway would merge together upon impact as awreckage of metal and platic,
flesh and blood, driven deep into the soil. The sowaway had signed his own death warrant when he
conceded himsdlf on the ship; he could not be permitted to take seven others with him.

He looked again at the telltale white hand, then rose to his feet. What he must do would be unpleasant for
both of them; the sooner it was over, the better. He stepped across the control room, to stand by the
white door.

“Comeout!” His command was harsh and abrupt above the murmur of the drive.



It seemed he could hear the whisper of afurtive movement inside the clost, then nothing. He visudized
the stowaway cowering closer into one corner, suddenly worried by the possible consequences of his act
and his salf-assurance evaporating.

“| said out!”

He heard the stowaway move to obey and he waited with his eyes dert on the door and his hand near
the blagter at hisside.

The door opened and the stcowaway stepped through it, smiling. “All right—I give up. Now what?’

ltwasagirl.

* * * %

He stared without speaking, his hand dropping away from the blaster and acceptance of what he saw
coming like a heavy and unexpected physica blow. The ssowaway was not aman—shewasagirl in her
teens, standing before him in little white gypsy sandalswith the top of her brown, curly head hardly higher
than his shoulder, with afaint, sweet scent of perfume coming from her and her smiling facetilted up so
her eyes could ook unknowing and unafraid into his as she waited for hisanswer.

Now what?Had it been asked in the deep, defiant voice of aman hewould have answered it with action,
quick and efficient. He would have taken the ssowaway's identification disk and ordered him into the air
lock. Had the stowaway refused to obey, he would have used the blaster. It would not have taken long;
within a minute the body would have been gected into space—had the stowaway been aman.

He returned to the pilot's chair and motioned her to seat hersalf on the boxlike bulk of the drive-control
unitsthat set againgt the wall beside him. She obeyed, his sllence making the smile fade into the meek and
guilty expression of a pup that has been caught in mischief and knows it must be punished.

“You gill haven't told me,” she said. “I'm guilty, so what happensto me now? Do | pay afine, or what?’
“What are you doing here?’ he asked. “Why did you stow away on thisEDS?’

“I wanted to see my brother. He's with the government survey crew on Woden and | haven't seen him
for ten years, not ance heleft Earth to go into government survey work.”

“What was your destination on theStar dust?"

“Mimir. | have apogtion waiting for me there. My brother has been sending money homedl thetimeto
us—my father and mother and I—and he paid for aspecia coursein linguistics | wastaking. | graduated
sooner than expected and | was offered thisjob on Mimir. | knew it would be dmost ayear before
Gerry'sjob was done on Woden so he could come on to Mimir and that'swhy | hid in the closet, there.
Therewas plenty of room for me and | waswilling to pay the fine. There were only the two of us
kids—Gerry and I—and | haven't seen him for solong, and | didn't want to wait another year when |
could see him now, even though | knew | would be breaking some kind of aregulation when | did it.”

| knew | would be breaking some kind of a regulation—in away, she could not be blamed for her
ignorance of the law; shewas of Earth and had not redlized that the laws of the space frontier must, of
necessity, be as hard and relentless as the environment that gave them birth. Y €, to protect such as her
from the results of their own ignorance of the frontier, there had been asign over the door that led to the
section of theStardust that housed EDS's, a sign that was plain for all to see and heed:

Unauthorized Personnd



Keep Ouit!
“Doesyour brother know that you took passage on theStardust for Mimir?’

“Oh, yes. | sent him aspacegram telling him about my graduation and about going to Mimir on the
Sardust amonth beforel |eft Earth. | dready knew Mimir was where he would be stationed in alittle
over ayear. He gets a promotion then and helll be based on Mimir and not have to stay out ayear a a
time on fidd trips, like he does now.”

There were two different survey groups on Woden, and he asked, “What is his name?’
“Cross—Gerry Cross. He'sin Group Two—that was the way his address read. Do you know him?’

Group One had requested the serum; Group Two was eight thousand miles away, across the Western
Sea.

“No, I've never met him,” he said, then turned to the control board and cut the deceleration to afraction
of agravity; knowing ashe did so that it could not avert the ultimate end, yet doing the only thing he
could do to prolong that ultimate end. The sensation was like that of the ship suddenly dropping and the
girl'sinvoluntary movement of surprise hdf lifted her from the seat.

“Weé're going faster now, aren't we?’ she asked. “Why are we doing that?’

Hetold her thetruth. “To savefud for alittlewhile”

“Y ou mean, we don't have very much?’

He delayed the answer he must give her so soon to ask: “How did you manage to stow away?’

“I just sort of walked in when no one was looking my way,” she said. “1 was practicing my Gelanese on
the native girl who does the cleaning in the Ship's Supply office when someone came in with an order for
suppliesfor the survey crew on Woden. | dipped into the closet there after the ship was ready to go and
just before you camein. It was an impulse of the moment to stow away, so | could get to see
Gerry—and from the way you keep looking a me so grim, I'm not sure it was avery wiseimpulse.

“But I'll beamode crimina—or do | mean prisoner?’ Shesmiled a him again. “I intended to pay for my
keep on top of paying thefine. | can cook and | can patch clothesfor everyone and | know how to do al
kinds of useful things, even alittle bit about nursing.”

There was one more question to ask:
“Did you know what the supplies were that the survey crew ordered?’
“Why, no. Equipment they needed in their work, | supposed.”

Why couldn't she have been aman with some ulterior motive? A fugitive from justice, hoping to lose
himsdlf on araw new world; an opportunist, seeking transportation to the new colonies where he might
find golden fleece for the taking; a crackpot, with amisson—

Perhaps oncein hislifetime an EDS pilot would find such a stowaway on his ship; warped men, mean
and sdfish men, brutal and dangerous men—~but never, before, asmiling, blue-eyed girl who waswilling
to pay her fine and work for her keep that she might see her brother.

He turned to the board and turned the switch that would signd theStar dust. The cdl would be futile but
he could not, until he had exhausted that one vain hope, seize her and thrust her into the air lock ashe



would an animal—or aman. The delay, in the meantime, would not be dangerous with the EDS
decderating at fractiond gravity.

A voice spoke from the communicator." Stardust. Identify yourself and proceed.”
“Barton, EDS 34G11. Emergency. Give me Commander Delhart.”

Therewas afaint confusion of noises as the request went through the proper channels. The girl was
watching him, no longer amiling.

“Are you going to order them to come back after me?’ she asked.

The communicator clicked and there was the sound of adistant voice saying, “ Commander, the EDS
requests—"’

“Arethey coming back after me?’ she asked again. “Won't | get to see my brother, after al?’

“Barton?’ The blunt, gruff voice of Commander Delhart came from the communicator. “What's this about
an emergency?’

“A stowaway,” he answered.

“A stowaway?’ Therewasadight surprise to the question. “ That's rather unusua—but why the
‘emergency’ cal?Y ou discovered himin time so there should be no gppreciable danger and | presume
you'veinformed Ship's Records so his nearest relatives can be notified.”

“That'swhy | had to cal you, first. The sowaway is still aboard and the circumstances are so
different—"

“Different?” the commander interrupted, impatience in hisvoice. “How can they be different? Y ou know
you have alimited supply of fud; you aso know the law, aswell as| do: ‘ Any ssowaway discoveredin
an EDS ghdl bejettisoned immediately following discovery.”

There was the sound of asharply indrawn bregth from the girl." What does he mean?"

“The sowaway isagirl.”

"What?"

“ She wanted to see her brother. She's only akid and she didn't know what she was really doing.”

“I see” All the curtness was gone from the commander's voice. “ So you caled mein the hope | could do
something?” Without waiting for an answer he went on. “1'm sorry—I can do nothing. This cruiser must
maintain its schedule; the life of not one person but the lives of many depend onit. | know how you fedl
but I'm powerlessto help you. Y ou'll haveto go through withiit. I'll have you connected with Ship's
Records.”

* * % %

The communicator faded to afaint rustle of sound and he turned back to the girl. She wasleaning
forward on the bench, amost rigid, her eyesfixed wide and frightened.

“What did he mean, to go through with it? To jettison me ... to go through with it—what did he mean?
Not theway it sounded ... he couldn't have. What did he mean ... what did he really mean?’

Her time was too short for the comfort of alieto be more than acruelly flegting delusion.



“He meant it the way it sounded.”

“No!” Sherecoiled from him as though he had struck her, one hand half upraised as though to fend him
off and stark unwillingnessto believein her eyes.

“It will haveto be”
“No! You'rejoking—you'reinsane! Y ou can't meanit!”

“I'm sorry.” He spoke dowly to her, gently. “1 should have told you before—I should have, but | had to
dowhat | could first; | had to call theStardust. Y ou heard what the commander said.”

“But you can't—if you make meleave the ship, I'll die”
“I' know.”

She searched hisface and the unwillingnessto beieve left her eyes, giving way dowly to alook of dazed
terror.

“Y ou—know?" She spoke thewordsfar gpart, numb and wonderingly.
“I know. It hasto be like that.”

“Y ou mean it—you redly mean it.” She sagged back againg thewall, smadl and limp likealittle rag doll
and al the protesting and disbelief gone.

“Y ou're going to do it—you're going to make me die?’

“I'msorry,” he said again. * Y ou'll never know how sorry | am. It hasto be that way and no human in the
universe can changeit.”

“You'regoing to make medieand | didn't do anything to die for—I didn't do anything—"
He sighed, deegp and weary. “I know you didn't, child. | know you didn't—"

“EDS.” The communicator rapped brisk and metdlic. “Thisis Ship's Records. Give usdl information on
subject'sidentification disk.”

He got out of hischair to stand over her. She clutched the edge of the seat, her upturned face white
under the brown hair and the lipstick standing out like a blood-red cupid's bow.

“Now?’
“I want your identification disk,” he said.

She released the edge of the seat and fumbled at the chain that suspended the plastic disk from her neck
with fingers that were trembling and awkward. He reached down and unfastened the clasp for her, then
returned with the disk to hischair.

“Herésyour data, Records:. Identification Number T837—"
“One moment,” Records interrupted. “ Thisisto befiled on the gray card, of course?’
13 YS”

“ And thetime of the execution?”’



“I'll tell you later.”
“Later? Thisishighly irregular; thetime of the subject's death is required before—"

He kept the thickness out of his voice with an effort. “ Then well do it in ahighly irregular manner—youll
hear the disk read, first. The subject isagirl and she'slistening to everything that's said. Are you capable
of undergtanding that?”’

There was abrief, dmost shocked, silence, then Records said meekly: “ Sorry. Go ahead.”

He began to read the disk, reading it dowly to delay theinevitable for aslong as possible, trying to help
her by giving her what little time he could to recover from her first terror and let it resolve into the calm of
acceptance and resignation.

“Number T8374 dash Y 54. Name: Marilyn Lee Cross. Sex: Female. Born: July 7, 2160.She was only
eighteen. Height: 5-3. Weight: 110.Such a slight weight, yet enough to add fatally to the mass of the
shell-thin bubble that was an EDS Hair: Brown. Eyes: Blue. Complexion: Light. Blood Type: O.
Irrelevant data. Degtination: Port City, Mimir.Invalid data —’

Hefinished and said, “I'll cdl you later,” then turned once again to the girl. She was huddled back against
thewall, watching him with alook of numb and wondering fascination.

* * % %

“They're waiting for you to kill me, aren't they? They want me dead, don't they? Y ou and everybody on
the cruiser wants me dead, don't you?” Then the numbness broke and her voice was that of afrightened
and bewildered child. “ Everybody wants me dead and | didn't do anything. | didn't hurt anyone—I only
wanted to see my brother.”

“It'snot the way you think—it isn't that way, a al,” he said. “Nobody wantsit this way; nobody would
ever letit bethisway if it was humanly possibleto changeit.”

“Thenwhy isit! | don't understand. Why isit?’

“Thisshipiscarryingkala fever serum to Group One on Woden. Their own supply was destroyed by a
tornado. Group Two—the crew your brother isin—is eight thousand miles away acrossthe Western
Seaand their helicopters can't crossit to help Group One. Thefever isinvariably fatal unlessthe serum
can be had in time, and the six men in Group One will die unless this ship reaches them on schedule.
Theselittle ships are dways given barely enough fud to reach their destination and if you stay aboard
your added weight will causeit to use up dl itsfud beforeit reachesthe ground. It will crash, then, and
you and | will die and so will the six men waiting for the fever serum.”

It was afull minute before she spoke, and as she considered his words the expression of numbness | eft
her eyes.

“Isthat it?" sheasked at last. “ Just that the ship doesn't have enough fuel 7’
“yYes”

“I cango doneor | can take seven otherswith me—isthat theway it is?’
“That'stheway itis”

“And nobody wants me to haveto die?’



“Nobody.”
“Then maybe—Are you sure nothing can be done about it? Wouldn't people help meif they could?’

“Everyonewould like to help you but there is nothing anyone can do. | did the only thing | could do when
| called theStardust.”

“And it won't come back—but there might be other cruisers, mightn't there? Isn't there any hope at al
that there might be someone, somewhere, who could do something to help me?’

She was leaning forward alittle in her eagerness as she waited for his answer.
1] NO-”

Theword was like the drop of a cold stone and she again leaned back against the wall, the hope and
eagerness leaving her face. “Y ou're sure—you know you're sure?”

“I'm sure. There are no other cruiserswithin forty light-years; there is nothing and no one to change
things”

She dropped her gaze to her Igp and began twisting apleat of her skirt between her fingers, saying no
more as her mind began to adapt itsdlf to the grim knowledge.

* * % %

It was better s0; with the going of al hope would go the fear; with the going of al hope would come
resignation. She needed time and she could have so little of it. How much?

The EDS's were not equipped with hull-cooling units; their speed had to be reduced to amoderate level
before entering the atmosphere. They were decderating at .10 gravity; approaching their destination at a
far higher speed than the computers had calculated on. TheStardust had been quite near Woden when
shelaunched the EDS; their present velocity was putting them nearer by the second. Therewould bea
critical point, soon to be reached, when he would have to resume deceleration. When he did so the girl's
weight would be multiplied by the gravities of decdleration, would become, suddenly, afactor of
paramount importance; the factor the computers had been ignorant of when they determined the amount
of fuel the EDS should have. She would have to go when deceleration began; it could be no other way.
When would that be—how long could he let her stay?

“How long can | stay?’

He winced involuntarily from the words that were so like an echo of his own thoughts. How long? He
didn't know; he would have to ask the ship's computers. Each EDS was given a meager surplus of fud to
compensate for unfavorable conditions within the aimosphere and relatively little fuel wasbeing
consumed for the time being. The memory banks of the computerswould gill contain dl data pertaining
to the course st for the EDS; such data would not be erased until the EDS reached its destination. He
had only to give the computers the new data; the girl's weight and the exact time at which he had reduced
the deceleration to .10.

“Barton.” Commander Del hart's voice came abruptly from the communicator, as he opened his mouth to
cdl theStardust. “A check with Records shows me you haven't completed your report. Did you reduce
the decderation?”’

So the commander knew what he was trying to do.

“I'm decelerating at point ten,” he answered. “1 cut the deceleration at seventeen fifty and theweight isa



hundred and ten. | would like to Stay & point ten aslong as the computers say | can. Will you give them
the question?’

It was contrary to regulations for an EDS pilot to make any changesin the course or degree of
deceleration the computers had set for him but the commander made no mention of the violation, neither
did he ask the reason for it. It was not necessary for him to ask; he had not become commander of an
intergellar cruiser without both intelligence and an understanding of human nature. He said only: “I'll have
that given the computers.”

The communicator fell silent and he and the girl waited, neither of them speaking. They would not haveto
walit long; the computers would give the answer within moments of the asking. The new factors would be
fed into the stedd maw of thefirst bank and the dectrica impulses would go through the complex circuits.

Here and there arelay might click, atiny cog turn over, but it would be essentialy the eectrical impulses

that found the answer; formless, mindless, invisible, determining with utter precision how long the pale girl
besde him might live. Then five little segments of meta in the second bank would trip in rapid successon

againgt an inked ribbon and a second stedl maw would spit out the dip of paper that bore the answer.

The chronometer on the instrument board read 18:10 when the commander spoke again.
“Y ou will resume decdleration at nineteen ten.”

She looked toward the chronometer, then quickly away fromit. “Isthat when ... when | go?’ she asked.
He nodded and she dropped her eyesto her lap again.

“I'll have the course corrections given you,” the commander said. “Ordinarily | would never permit
anything like thisbut | understand your position. Thereisnothing I can do, other than what |'ve just done,
and you will not deviate from these new ingructions. Y ou will complete your report at nineteen ten.
Now—nhere are the course corrections.”

The voice of some unknown technician read them to him and he wrote them down on the pad clipped to
the edge of the control board. There would, he saw, be periods of deceleration when he neared the
atmosphere when the decd eration would befive gravities—and at five gravities, one hundred ten pounds
would become five hundred fifty pounds.

The technician finished and he terminated the contact with a brief acknowledgment. Then, hesitating a
moment, he reached out and shut off the communicator. It was 18:13 and he would have nothing to
report until 19:10. In the meantime, it somehow seemed indecent to permit othersto hear what she might
say in her last hour.

* * % %

He began to check the instrument readings, going over them with unnecessary downess. She would have
to accept the circumstances and there was nothing he could do to help her into acceptance; words of

sympathy would only delay it.

It was 18:20 when she stirred from her motionlessness and spoke.
“So that'sthe way it has to be with me?’

He swung around to face her. “Y ou understand now, don't you? No one would ever let it belikethisif it
could be changed.”

“I understand,” she said. Some of the color had returned to her face and the lipstick no longer stood out
sovividly red. “Thereisn't enough fuel for meto stay; when | hid on thisship | got into something | didn't



know anything about and now | haveto pay for it.”

She had violated aman-made law that said Keep Out but the pendty was not of men's making or desire
and it was a penaty men could not revoke. A physica law had decreed:h amount of fuel will power an
EDSwith a mass of m safely to its destination ; and a second physical law had decreed: h amount of

fuel will not power an EDSwith a mass of m plus x safely to its destination.

EDS's obeyed only physica laws and no amount of human sympathy for her could ater the second law.

“But I'm afraid. | don't want to die—not now. | want to live and nobody is doing anything to help me;
everybody isletting me go ahead and acting just like nothing was going to happen to me. I'm going to die
and nobody cares.”

“Weadl do,” hesaid. “I do and the commander does and the clerk in Ship's Records; we dl care and
each of usdid what little he could to help you. It wasn't enough—it was dmost nothing—but it was al we
could do.”

“Not enough fuel—I can understand that,” she said, as though she had not heard his own words. “But to
haveto diefor it.Me, done—"

How hard it must be for her to accept the fact. She had never known danger of death; had never known
the environments where the lives of men could be asfragile and fleeting as seafoam tossed againgt a
rocky shore. She belonged on gentle Earth, in that secure and peaceful society where she could be young
and gay and laughing with the others of her kind; where life was precious and well-guarded and there
was alway's the assurance that tomorrow would come. She belonged in that world of soft winds and
warm suns, music and moonlight and gracious manners and not on the hard, blegk frontier.

“How did it happen to me, so terribly quickly? An hour ago | was on theStardust, going to Mimir. Now
theStardust is going on without me and I'm going to die and I'll never see Gerry and Mama and Daddy

agan—I'll never see anything again.”

He hestated, wondering how he could explain it to her so shewould really understand and not fed she
had, somehow, been the victim of areasonlessy cruel injustice. She did not know what the frontier was
like; shethought in terms of safe-and-secure Earth. Pretty girls were not jettisoned on Earth; therewasa
law againgt it. On Earth her plight would have filled the newscasts and afast black Patrol ship would have
been racing to her rescue. Everyone, everywhere, would have known of Marilyn Lee Cross and no effort
would have been spared to save her life. But thiswas not Earth and there were no Patrol ships; only the
Sardust, leaving them behind a many times the speed of light. There was no oneto help her, there
would be no Marilyn Lee Cross smiling from the newscasts tomorrow. Marilyn Lee Cross would be but
apoignant memory for an EDS pilot and aname on agray card in Ship's Records.

“It'sdifferent here; it's not like back on Earth,” he said. “It isn't that no one cares; it's that no one can do
anything to help. The frontier isbig and here dong its rim the colonies and exploration parties are
scattered so thin and far between. On Woden, for example, there are only sixteen men—sixteen men on
an entireworld. The exploration parties, the survey crews, thelittle first-colonies—they're dl fighting aien
environments, trying to make away for those who will follow after. The environmentsfight back and
those who go first usualy make mistakes only once. Thereisno margin of safety aong therim of the
frontier; there can't be until the way is made for the otherswho will come later, until the new worldsare
tamed and settled. Until then men will have to pay the penalty for making mistakes with no oneto help
them because thereis no oneto help them.”

“I was going to Mimir,” shesaid. “I didn't know about the frontier; | was only going to Mimir andit's
sfe”



“Mimir issafe but you left the cruiser that wastaking you there.”

Shewassdlent for awhile. “It was al so wonderful &t first; there was plenty of room for me on thisship
and | would be seeing Gerry so soon ... | didn't know about the fud, didn't know what would happen to
me—’

Her wordstrailed away and he turned his attention to the viewscreen, not wanting to Stare at her asshe
fought her way through the black horror of fear toward the calm gray of acceptance.

Woden was abdl, enshrouded in the blue haze of its atmosphere, swimming in space againg the
background of star-sprinkled dead blackness. The greast mass of Manning's Continent sprawled likea
gigantic hourglassin the Eastern Seawith the western half of the Eastern Continent till visible. There was
athinline of shadow aong the right-hand edge of the globe and the Eastern Continent was disappearing
into it asthe planet turned onitsaxis. An hour before the entire continent had been in view, now a
thousand miles of it had gone into the thin edge of shadow and around to the night that lay on the other
sde of theworld. The dark blue spot that was L otus L ake was approaching the shadow. It was
somewhere near the southern edge of the lake that Group Two had their camp. It would be night there,
soon, and quick behind the coming of night the rotation of Woden on its axis would put Group Two
beyond the reach of the ship'sradio.

Hewould haveto tell her beforeit wastoo late for her to talk to her brother. In away, it would be better
for both of them should they not do so but it was not for him to decide. To each of them the last words
would be something to hold and cherish, something that would cut like the blade of aknife yet would be
infinitely precious to remember, she for her own brief momentsto live and he for the rest of hislife.

He held down the button that would flash the grid lines on the view-screen and used the known diameter
of the planet to estimate the distance the southern tip of Lotus Lake had yet to go until it passed beyond
radio range. It was approximately five hundred miles. Five hundred miles; thirty minutes—and the
chronometer read 18:30. Allowing for error in estimating, it could not be later than 19:05 that the turning
of Woden would cut off her brother's voice.

Thefirst border of the Western Continent was dready in sight dong the left sde of the world. Four
thousand miles acrossit lay the shore of the Western Seaand the Camp of Group One. It had beenin
the Western Seathat the tornado had originated, to strike with such fury at the camp and destroy half
their prefabricated buildings, including the one that housed the medica supplies. Two days beforethe
tornado had not existed; it had been no more than great gentle masses of air out over the calm Western
Sea. Group One had gone about their routine survey work, unaware of the meeting of the air masses out
at sea, unaware of the force the union was spawning. It had struck their camp without warning; a
thundering, roaring destruction that sought to annihilate dl that lay beforeit. It had passed on, leaving the
wreckage in itswake. It had destroyed the labor of months and had doomed six men to die and then, as
though its task was accomplished, it once more began to resolve into gentle masses of air. But for dl its
deadliness, it had destroyed with neither malice nor intent. It had been ablind and mindlessforce,
obeying the laws of nature, and it would have followed the same course with the same fury had men
never existed.

Existence required Order and there was order; the laws of nature, irrevocable and immutable. Men could
learn to use them but men could not change them. The circumference of acircle was dways pi timesthe
diameter and no science of Man would ever make it otherwise. The combination of chemica A with
chemica B under condition C invariably produced reaction D. Thelaw of gravitation was arigid equation
and it made no distinction between thefall of aleaf and the ponderous circling of abinary star system.
The nuclear conversion process powered the cruisersthat carried men to the stars; the same processin
the form of anovawould destroy aworld with equa efficiency. The lawvswere, and the universe moved



in obedience to them. Along the frontier were arrayed al the forces of nature and sometimesthey
destroyed those who werefighting their way outward from Earth. The men of the frontier had long ago
learned the bitter futility of cursing theforcesthat would destroy them for the forces were blind and desf;
the futility of looking to the heavens for mercy, for the stars of the galaxy swung in their long, long sweep
of two hundred million years, asinexorably controlled asthey by the laws that knew neither hatred nor
compassion.

The men of thefrontier knew—»but how was agirl from Earth to fully understand?H amount of fuel will
not power an EDSwith a mass of m plus x safely to its destination. To himsdf and her brother and
parents she was a sweet-faced girl in her teens; to the laws of nature she wasx, the unwanted factor ina
cold equation.

She stirred again on the seat. “ Could | write aletter? | want to write to Mamaand Daddy and I'd like to
talk to Gerry. Could you let metak to him over your radio there?’

“I'll try to get him,” he said.

He switched on the normal-space transmitter and pressed the signal button. Someone answered the
buzzer dmogt immediately.

“Hello. How'sit going with you fellows now—isthe EDS on itsway?’
“Thisisn't Group One, thisisthe EDS,” he said. “Is Gerry Crossthere?’

“Gerry? He and two others went out in the helicopter this morning and aren't back yet. It'samost
sundown, though, and he ought to be back right away—in less than an hour at the mogt.”

“Can you connect me through to theradio in his* copter?’

“Huh-uh. It's been out of commission for two months—some printed circuits went haywire and we can't
get any more until the next cruiser stops by. Isit something important—bad newsfor him, or something?’

“Y es—it's very important. When he comesin get him to the transmitter as soon as you possibly can.”
“I'll do that; I'll have one of the boyswaiting at the field with atruck. Isthere anything se | can do?’
“No, | guessthat'sal. Get him there as soon as you can and signal me.”

He turned the volume to an inaudible minimum, an act that would not affect the functioning of the sgna
buzzer, and unclipped the pad of paper from the control board. He tore off the sheet containing hisflight
instructions and handed the pad to her, together with pencil.

“I'd better write to Gerry, too,” she said as she took them. “He might not get back to camp intime.”

She began to write, her fingers fill clumsy and uncertain in the way they handled the pencil and the top of
it trembling alittle as she poised it between words. He turned back to the viewscreen, to stare at it
without seeingit.

Shewas alondly little child, trying to say her last good-by, and she would lay out her heart to them. She
would tell them how much she loved them and she would tell them to not fed badly about it, that it was
only something that must happen eventudly to everyone and shewas not afraid. Thelast would bealie
and it would be there to read between the sprawling, uneven lines; avaiant little lie that would make the
hurt dl the greater for them.



Her brother was of the frontier and he would understand. He would not hate the EDS pilot for doing
nothing to prevent her going; he would know there had been nothing the pilot could do. He would
understand, though the understanding would not soften the shock and pain when he learned his sister was
gone. But the others, her father and mother—they would not understand. They were of Earth and they
would think in the manner of those who had never lived where the safety margin of lifewasathin, thin
line—and sometimes not &t al. What would they think of the facel ess, unknown pilot who had sent her to
her death?

They would hate him with cold and terrible intensity but it redly didn't matter. He would never seethem,
never know them. He would have only the memoriesto remind him; only the nightsto fear, when a
blue-eyed girl in gypsy sandaswould comein hisdreamsto die again—

He scowled at the viewscreen and tried to force histhoughtsinto less emotiona channels. Therewas
nothing he could do to help her. She had unknowingly subjected hersdlf to the pendty of alaw that
recognized neither innocence nor youth nor beauty, that was incapable of sympathy or leniency. Regret
wasillogicd—and yet, could knowing it to beillogical ever keep it awvay?

She stopped occasiondly, as though trying to find the right wordsto tell them what she wanted them to
know, then the pencil would resume its whispering to the paper. 1t was 18:37 when shefolded the | etter
in asguare and wrote aname on it. She began writing another, twice looking up at the chronometer as
though she feared the black hand might reach its rendezvous before she had finished. 1t was 18:45 when
shefolded it as she had done thefirgt | etter and wrote aname and address on it.

She held the letters out to him. “Will you take care of these and see that they're enveloped and mailed?’
“Of course.” Hetook them from her hand and placed them in apocket of hisgray uniform shirt.

“These can't be sent off until the next cruiser stops by and theStar dust will have long sncetold them
about me, won't it?" she asked. He nodded and she went on, “That makes the | etters not important in
oneway but in another way they're very important—to me, and to them.”

“I' know. | understand, and I'll take care of them.”
She glanced at the chronometer, then back to him. “It seemsto move fagter dl the time, doesn't it?’

He said nothing, unable to think of anything to say, and she asked, “Do you think Gerry will come back
tocampintime?’

“I think s0. They said he should bein right away.”

She began to rall the pencil back and forth between her pams. “I hope he does. | fed sick and scared
and | want to hear hisvoice again and maybe | won't fed so done. I'm acoward and | can't helpit.”

“No,” he sad, “you're not acoward. Y ou're afraid, but you're not a coward.”
“Isthere adifference?”’
Henodded. “A lot of difference.”

“I fed sodone. | never didfed likethisbefore; like | wasal by mysdlf and there was nobody to care
what happened to me. Always, before, there was Mamaand Daddy there and my friends around me. |
had lots of friends, and they had a going-away party for methe night before | left.”

Friends and music and laughter for her to remember—and on the viewscreen Lotus Lake was going into



the shadow.

“Isit the same with Gerry?’ she asked. “1 mean, if he should make a mistake, would he haveto diefor it,
al doneand with no oneto hdp him?’

“It'sthe samewith al along the frontier; it will dwaysbelike that so long asthereisafrontier.”

“Gerry didn't tell us. He said the pay was good and he sent money home all the time because Daddy's
little shop just brought in abare living but he didn't tell usit waslikethis”

“Hedidnt tel you hiswork was dangerous?’

“Well—yes. He mentioned that, but we didn't understand. | aways thought danger aong the frontier was
something that was alot of fun; an exciting adventure, likein the three-D shows.” A wan smile touched
her face for amoment. “Only it'snat, isit? It's not the same at dl, because when it'sreal you can't go
home after the show isover.”

“No,” hesaid. “No, you can't.”

Her glance flicked from the chronometer to the door of the air lock then down to the pad and pencil she
gill held. She shifted her position dightly to lay them on the bench beside, moving one foot out alittle. For
thefirst time he saw that she was not wearing Vegan gypsy sandals but only cheap imitations; the
expensve Vegan leather was some kind of grained plastic, the silver buckle was gilded iron, the jewels
were colored glass.Daddy's little shop just brought in a bare living —She must have left collegein her
second year, to take the course in linguistics that would enable her to make her own way and help her
brother provide for her parents, earning what she could by part-time work after classes were over. Her
persond possessions on theStardust would be taken back to her parents—they would neither be of
much value nor occupy much storage space on the return voyage.

* * % %

“lsn't it—" She stopped, and he looked at her questioningly. “Isn't it cold in here?’ she asked, dmost
gpologeticaly. “Doesn't it ssem cold to you?”

“Why, yes” he said. He saw by the main temperature gauge that the room was at precisaly normal
temperature. “Y es, it's colder than it should be.”

“I wish Gerry would get back beforeit'stoo late. Do you redly think he will, and you didn't just say soto
make mefed better?’

“I think he will—they said he would bein pretty soon.” On the viewscreen Lotus Lake had goneinto the
shadow but for the thin blue line of itswestern edge and it was gpparent he had overestimated the time
shewould havein which to talk to her brother. Reluctantly, he said to her, “His camp will be out of radio
rangein afew minutes, he's on that part of Woden that'sin the shadow"—he indicated the
viewscreen—"and the turning of Woden will put him beyond contact. There may not be much time | eft
when he comesin—not much timeto talk to him before he fades out. | wish | could do something about
it—I would call himright now if | could.”

“Not even asmuch time as| will haveto stay?’
“I'm &fraid not.”

“Then—" She straightened and looked toward the air lock with pale resolution. “Then I'll go when Gerry
passes beyond range. | won't wait any longer after that—I won't have anything to wait for.”



Again there was nothing he could say.

“Maybe | shouldn't wait a al. Maybe I'm selfish—maybe it would be better for Gerry if you just told him
about it afterward.”

There was an unconscious pleading for denid in the way she spoke and he said, “He wouldn't want you
to do that, to not wait for him.”

“It'sdready coming dark where heis, isnt it? There will be al thelong night before him, and Mamaand
Daddy don't know yet that | won't ever be coming back like | promised them | would. I've caused
everyone | loveto be hurt, haven't 1?1 didn't want to—I didn't intend to.”

“It wasn't your fault,” he said. 1t wasn't your fault a al. They'll know that. They'll understand.”

“Atfirst | was s0 afraid to die that | was acoward and thought only of myself. Now, | see how sdifish |
was. Theterrible thing about dying likethisisnot that I'll be gone but that I'll never see them again; never
be ableto tell them that | didn't take them for granted; never be ableto tell them | knew of the sacrifices
they made to make my life happier, that | knew al the thingsthey did for me and that | loved them so
much more than | ever told them. I've never told them any of those things. Y ou don't tell them such things
when you're young and your lifeisdl before you—you're afraid of sounding sentimenta and silly.

“But it's so different when you have to die—you wish you had told them while you could and you wish

you could tdl them you're sorry for dl thelittle mean things you ever did or said to them. you wish you

could tell them that you didn't really mean to ever hurt their feings and for them to only remember that
you aways loved them far more than you ever et them know.”

“Y ou don't haveto tell them that,” he said. “ They will know—they've dwaysknown it.”
“Areyou sure?’ she asked. “How can you be sure? My people are strangersto you.”
“Wherever you go, human nature and human hearts are the same.”

“And they will know what | want them to know—that | love them?’
“They'vedwaysknown it, in away far better than you could ever put in wordsfor them.”

“I keep remembering the things they did for me, and it'sthe little things they did that seem to be the most
important to me, now. Like Gerry—he sent me abracelet of fire-rubies on my sixteenth birthday. It was
beautiful—it must have cost him amonth'spay. Y et, | remember him more for what he did the night my
kitten got run over in the street. | was only six years old and he held mein hisarms and wiped avay my
tears and told me not to cry, that Flossy was gonefor just alittle while, for just long enough to get hersdlf
anew fur coat and she would be on the foot of my bed the very next morning. | believed him and quit
crying and went to deep dreaming about my kitten coming back. When | woke up the next morning,
there was Flossy on the foot of my bed in abrand-new white fur coat, just like he had said she would be.

“It wasn't until along time later that Mamatold me Gerry had got the pet-shop owner out of bed at four
in the morning and, when the man got mad about it, Gerry told him he was either going to go down and
sl him the white kitten right then or held break his neck.”

“It'sdwaysthe little things you remember people by; dl the little things they did because they wanted to
do them for you. Y ou've done the same for Gerry and your father and mother; al kinds of things that
you've forgotten about but that they will never forget.”

“I hope| have. | would likefor them to remember melike that.”



“They will.”

“I wish—" She swalowed. “Theway I'll die—I wish they wouldn't ever think of that. I've read how
people look who diein space—their ingdes all ruptured and exploded and their lungs out between their
teeth and then, afew seconds later, they're dl dry and shapeless and horribly ugly. | don't want them to
ever think of me as something dead and horrible, like that.”

“You'retheir own, their child and their sster. They could never think of you other than the way you
would want them to; the way you looked the last time they saw you.”

“I'mdtill afraid,” shesaid. “I can't helpiit, but | don't want Gerry to know it. If he getsback intime, I'm
going to act like I'm not afraid at dl and—"

The sgnd buzzer interrupted her, quick and imperative.

“Gerry!” Shecameto her feet. “It's Gerry, now!”

He spun the volume control knob and asked: “Gerry Cross?’
“Yes,” her brother answered, an undertone of tensenessto hisreply. “ The bad news—what isit?’

She answered for him, standing close behind him and leaning down alittle toward the communicator, her
hand resting smal and cold on his shoulder.

“Hello, Gerry.” Therewas only afaint quaver to betray the careful casualness of her voice. “1 wanted to
Seeyou—"

“Marilyn!” There was sudden and terrible gpprehension in the way he spoke her name. “What are you
doing onthat EDS?’

“I wanted to seeyou,” she said again. “1 wanted to seeyou, so | hid on this ship—"
“Youhid onit?’
“I'm astowaway ... | didn't know what it would mean—"

"Marilyn!" It was the cry of a man who calls hopeless and desperate to someone aready and forever
gone from him. “What have you done?’

“I ... it'snot—" Then her own composure broke and the cold little hand gripped his shoulder
convulsively. “Don't, Gerry—I only wanted to seeyou; | didn't intend to hurt you. Please, Gerry, don't
fed likethat—"

Something warm and wet splashed on hiswrist and he did out of the chair, to help her into it and swing
the microphone down to her own level.

“Dont fed like that—Don't let me go knowing you fed like that—"

The sob she had tried to hold back choked in her throat and her brother spoke to her. “Don't cry,
Marilyn.” His voice was suddenly deep and infinitely gentle, with dl the pain held out of it. “Don't cry,
Sis—you musin't do that. It'sdl right, Honey—everything isal right.”

“I—" Her lower lip quivered and she bit into it. “1 didn't want you to fed that way—I just wanted usto
say good-by because | haveto go in aminute.”



“Sure—sure. That'stheway it will be, Sis. | didn't mean to sound theway | did.” Then hisvoice changed
to atone of quick and urgent demand. “EDS—have you cdled theStardust? Did you check with the
computers?’

“| cdled theStardust amost an hour ago. It can't turn back, there are no other cruisers within forty
light-years, and thereisn't enough fudl.”

“Areyou sure that the computers had the correct data—sure of everything?’

“Yes—do you think | could ever let it happenif | wasn't sure? | did everything | could do. If therewas
anything at dl | could do now, | would do it.”

“Hetried to help me, Gerry.” Her lower lip was no longer trembling and the short deeves of her blouse
were wet where she had dried her tears. “No one can help me and I'm not going to cry any more and
everything will beal right with you and Daddy and Mama, won't it?’

“Sure—aureit will. Well make out fine”

Her brother's words were beginning to come in more faintly and he turned the volume control to
maximum. “Hes going out of range,” he said to her. “Hell be gone within another minute.”

“You'refading out, Gerry,” shesaid. “Y ou're going out of range. | wanted to tell you—but | can't, now.
We must say good-by so soon—but maybe I'll see you again. Maybe I'll come to you in your dreams
with my hair in braids and crying because the kitten in my armsis dead; maybe I'll be the touch of a
breeze that whispersto you asit goes by; maybe I'll be one of those gold-winged larks you told me
about, singing my silly head off to you; maybe, a times, I'll be nothing you can see but you will know I'm
there beside you. Think of melikethat, Gerry; dways like that and not—the other way.”

Dimmed to awhisper by the turning of Woden, the answer came back:
“Alwayslike that, Marilyn—aways like that and never any other way.”

“Our timeis up, Gerry—I have to go now. Good—" Her voice broke in mid-word and her mouth tried
to twist into crying. She pressed her hand hard against it and when she spoke again the words came clear
andtrue

“Good-by, Gerry.”
Faint and ineffably poignant and tender, the last words came from the cold metd of the communicator:
“Good-by, little sster—"

* * % %

She sat motionlessin the hush that followed, as though listening to the shadow-echoes of the words as
they died away, then she turned away from the communicator, toward the air lock, and he pulled the
black lever besde him. Theinner door of the air lock did swiftly open, to reved the barelittle cell that
waswaiting for her, and shewaked to it.

She walked with her head up and the brown curls brushing her shoulders, with the white sandal's stepping
as sure and steady asthefractiond gravity would permit and the gilded buckles twinkling with little lights
of blue and red and crystd. Helet her walk aone and made no move to help her, knowing she would not
want it that way. She stepped into the air lock and turned to face him, only the pulsein her throat to
betray the wild beating of her heart.



“I'mready,” shesaid.

He pushed the lever up and the door did its quick barrier between them, inclosing her in black and utter
darknessfor her last moments of life. It clicked asit locked in place and he jerked down the red lever.
Therewas adight waver to the ship asthe air gushed from the lock, a vibration to the wall asthough
something had bumped the outer door in passing, then there was nothing and the ship was dropping true
and steady again. He shoved the red lever back to close the door on the empty air lock and turned away,
to walk to the pilot's chair with the dow steps of aman old and weary.

Back in the pilot's chair he pressed the signd button of the normal-space tranamitter. There was no
response; he had expected none. Her brother would have to wait through the night until the turning of
Woden permitted contact through Group One.

It was not yet time to resume deceleration and he waited while the ship dropped endlesdy downward
with him and the drives purred softly. He saw that the white hand of the supplies closet temperature
gauge was on zero. A cold equation had been balanced and he was alone on the ship. Something
shapeless and ugly was hurrying ahead of him, going to Woden where its brother was waiting through the
night, but the empty ship till lived for alittle while with the presence of the girl who had not known about
the forces that killed with neither hatred nor maice. It seemed, amosgt, that she still sat smdl and
bewildered and frightened on the metal box beside him, her words echoing hauntingly clear in the void
she had |ft behind her:

| didn't do anything to die for— didn't do anything—
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2. Skystalk by Charles Sheffield

Finlay's Law: Trouble comesat 3:00 A.M. That's dways been my experience, and I've learned to dread
the hand on my shoulder that shakes me to wakefulness. My dreams had been bad enough, blagting of f
into orbit on top of an old chemical rocket, riding the torch, up there on a couple of thousand tons of
volatile explosives. I'll never understand the nerve of the old-timers, willing to it up there on one of those
mongters.

| shuddered, forced my eyes open, and looked up a Marston's anxious face. | was dready sitting up.
“Trouble?’ 1t was astupid question, but you're allowed a couple of those when you first wake up.
Hisvoice was shaky. “ There's abomb on the Beanstalk.”

| was off the bunk, pulling on my undershirt and groping around for my shoes. Larry Marston'swords
pulled me bolt upright.

“What do you mean,on the Beanstdk?’

“That'swhat Veasguez told me. He won't say more until you get on theline. They're holding a coded
circuit opento Earth.”
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| gave up my search for shoes and went barefoot after Marston. If Arnold Ve asguez were right—and |
didn't see how he could be—then one of my old horrors was coming true. The Beanstalk had been
designed to withstand most natural events, but sabotage was one thing that could never be fully ruled out.
At any moment, we had nearly four hundred buckets climbing the Stalk and the same number going
down. With the best screening in the world, with hefty rewards for information even of rumors of
sabotage, there was always the small chance that something could be sneaked through on an outbound
bucket. | had less worries about the buckets that went down to Earth. Sabotage from the space end had
little to offer its perpetrators, and the Colonies would provide an unpleasant form of death to anyone who
tried it, with no questions asked.

Arnold Vdasguez was sitting in front of his screen door at Tether Control in Quito. Next to him stood a
man | recognized only from news pictures. Otto Panosky, atop aide to the president. Neither man
seemed to belooking at the screen. | wondered what they were seeing on their inward eye.

“Jack Finlay here,” | said. “What'sthe story, Arnold?’

There was a perceptible lag before his head came up to stare at the screen, the quarter of a second that it
took the video signal to go down to Earth, then back up to synchronous orbit.

“It'sbestif | read it to you, Jack,” he said. At least hisvoice was under control, even though | could see
his hands shaking asthey held the paper. “ The president's office got thisin over the telecopier about
twenty minutes ago.”

He rubbed at the Sde of hisface, in the nervous gesture that | had seen during most mgor stages of the
Beanstalk's construction. “It's addressed to us, herein Sky Stalk Control. It's quite short. * To the head of
Space Transportation Systems. A fusion bomb has been placed in one of the outgoing buckets. It is of
four megaton capacity, and was armed prior to placement. The secondary activation command can be
given a any time by a coded radio signa. Unlessterms are met by the president and World Congresson
or before 02:00 U.T., seventy-two hours from now, we will give the command to explode the device.
Our terms are set out in the following four paragraphs. One—"'

“Never mind those, Arnold.” | waved my hand, impatient a the sgnd delay. “ Just tell me onething. Will
Congress meset their demands?’

He shook his head. “They can't. What's being asked for is preposterous in the time available. Y ou know
how much red tape thereisin the intergovernmenta relationships.”

“Y ou told them that?’

“Of course. We sent out ageneral broadcast.” He shrugged. “ It was no good. We're dealing with
fanatics, with madmen. | need to know what you can do at your end.”

“How much time do we have now?”’

Helooked at hiswatch. “ Seventy-one and ahaf hours, if they mean what they say. Y ou understand that
we have no ideawhich bucket might be carrying the bomb. It could have been planted there days ago,
and till be ontheway up.”

Hewasright. The buckets—there were three hundred and eighty-four of them each way—moved a a
steady five kilometers aminute, up or down. That's arespectable speed, but it still took almost five days
for each one of them to climb the cable of the Beangtalk out to our position in synchronous orhit.

Then | thought abit more, and decided he wasn't quiteright.



“It's not that vague, Arnold. Y ou can bet the bomb wasn't placed on a bucket that started out more than
two days ago. Otherwise, we could wait for it to get here and disarmit, and till be inside their deadline.
It must till befairly closeto Earth, I'd guess”

“Wadll, even if you'reright, that deduction doesn't help us.” He was chewing a pen to bits between
sentences. “We don't have anything here that could be ready in timeto fly out and take alook, eveniif it's
only a couple of thousand kilometers. Even if we did, and even if we could spot the bomb, we couldn't
rendezvous with abucket on the Stalk. That'swhy | need to know what you can do from your end. Can
you handleit from there?’

| took a deep breath and swung my chair to face Larry Marston.

“Larry, four megatonswould vaporize afew kilometers of the main cable. How hard would it befor usto
release ballast at the top end of the cable, above us here, enough to leave this station in position?’

“Well...” He hesitated. “We could do that, Jack. But then we'd lose the power satdllite. It'sright out at
the end there, by the ballast. Without it, weld lose dl the power at the station here, and al the buckets
too—there isn't enough reserve power to keep the magnetic fields going. Wed need al our spare power
to keep the recycling going here.”

That was the moment when | finaly camefully awake. | redized the implications of what he was saying,
and was nodding before held finished speaking. Without adequate power, we'd be looking at avery

messy Situation.

“And it wouldn't only be us,” | said to Velasquez and Panosky, Sitting there tense in front of their screen.
“Everybody on the Colonieswill runlow on air and water if the supply through the Stalk breaks down.
Damnit, we've been warning Congress how vulnerable we are for years. All thetime, theréve been fewer
and fewer rocket launches, and nothing but foot-dragging on getting the second Stalk started with a
Kenyatether. Now you want miraclesfrom us at short notice.”

If | sounded bitter, that's because | was hitter. Panosky was nodding his head in aconciliatory way.

“Weknow, Jack. And if you can pull usthrough thisone, | think you'll see changesin the future. But right
now, we can't debate that. We have to know what you can do for usnow, thisminute”

| couldn't argue with that. | swung my chair again to face Larry Marston.

“Get Hasse and Kano over here to the Control Room as soon asyou can.” | turned back to Velasguez.
“Give usafew minutes here, while we get organized. I'm bringing in the rest of my top engineering staff.”

While Larry was rounding up the others, | sat back and let the full dimensions of the problem sink in.
Sure, if we had to we could release the ballast at the outward end of the Stalk. If the Beanstalk below us
were severed we'd have to do that, or be whipped out past the Moon like a stone from adingshot, as
the tension in the cable suddenly dropped.

But if we did that, what would happen to the piece of the Beangtalk that was till tethered to Earth,
anchored down there in Quito? There might be as much asthirty thousand kilometers of it, and as soon
asthe break occurred it would begin to fall. Not in astraight line. That wasn't the way that the dynamics
went. It would begin to curl around the Earth, accelerating asit went, cracking into the atmosphere dong
the equator like abillion-ton whip stretching halfway around the planet. Forget the carrier buckets, and
the superconducting cablesthat carried eectricity down to the drive train from the solar power satdllite
seventy thousand kilometers above us. The piece that would do the red damage would be the centrdl,
load-bearing cable itself. It was only a couple of meters across at the bottom end, but it widened steadily



asit went up. Made of bonded and doped silicon whiskers, with atensile strength of two hundred million
Newtons per square centimeter, it could handle an incredible load—amost two-thirds of abillion tons at
itsthinnest point. When that stored energy hit that atmosphere, there was going to be afair amount of
excitement down there on the surface. Not that we'd be watching it—the loss of the power satellite
would make uslook at our own surviva problems; and asfor the Colonies, a century of development
would be ended.

By the timethat Larry Marston came back with Jen Hasse and AliciaKano, | doubt if | looked any more
cheerful than Arnold Veasquez down there at Tether Control. | sketched out the problem to the two
newcomers, we had what looked like a hopeless Situation on our hands.

“We have seventy-one hours,” | concluded. “ The only question we need to answer is, what will we be
doing at thisend during that time? Tether Control can coordinate disaster planning for the position on
Earth. Arnold has dready ruled out the possibility of any actua help from Earth—there are no rockets
there that could beready intime.”

“What about the repair robots that you have on the cable?” asked Panosky, jumping into the
conversation. “I thought they were dl the way dong itslength.”

“They are,” said Jen Hasse. “But they're specia purpose, not genera purpose. We couldn't use oneto
look for aradioactive Ssgnd on abucket, if that's what you're thinking of. Even if they had theright
sensorsfor it, we'd need aweek to reprogram them for the job.”

“Wedon't have aweek,” said Aliciaquietly. “We have seventy-one hours.” She was small and dark
haired, and never raised her voice much above the minimum level needed to reach her audience—but |
had grown to rely on her brains more than anything else on the station.

“Seventy-one hours, if we act now,” | said. “We've dready agreed that we don't havetimeto st here
and wait for that bucket with the bomb to arrive—the terrorists must have planned it that way.”

“I know.” Aliciadid not raise her voice. “ Sitting and waiting won't do it. But the total travel time of a
carrier from the surface up to synchronous orbit, or back down again, isalittle less than ahundred and
twenty hours. That means that the bucket carrying the bomb will be at leasthalfway herein sixty hours.
And abucket that started down from here in the next few hours—"

“—would have to pass the bucket with the bomb on the way up, before the deadline,” broke in Hasse.
Hewas dready over at the control board, looking at the carrier schedule. He shook his head. “ There's
nothing scheduled for a passenger bucket in the next twenty-four hours. It'sal cargo going down.”

“We're not looking for luxury.” | went acrossto look at the schedule. “ There are a couple of ore buckets
with heavy metals scheduled for the next three hours. They'll have plenty of spacein the top of them, and
they'rejust forty minutes apart from each other. We could squeeze somebody in one or both of them,
provided they were properly suited up. It wouldn't be apicnic, sitting in suitsfor three days, but we could
doit.”

“So how would we get at the bomb, even if we did that?” asked Larry. “It would be on the other side of
the Beanstalk from us, passing at aredlative velocity of six hundred kilometers an hour. We couldn't do
more than waveto it asit went by, even if we knew just which bucket was carrying the bomb.”

“That'sthetricky piece.” | looked at Jen Hasse. “ Do you have enough control over the mass driver
system to dow everything dmost to ahat whenever an inbound and an outbound bucket pass each
other?



He was|ooking doubtful, rubbing his nose thoughtfully. “Maybe. Troubleis, I'd haveto do it nearly a
hundred times, if you want to dow down for every pass. And it would take me twenty minutesto stop
and start each one. | don't think we have that much time. What do you havein mind?’

| went across to the modd of the Beanstalk that we kept on the control room table. We often found that
we could illustrate things with it in aminute that would have taken thousands of words to describe.

“ Suppose we were here, starting down inabucket,” | said. | put my hand on the model of the station,
thirty-five thousand kilometers above the surface of the Earth in synchronous orbit. “ And suppose that
the bucket we want to get to, the one with the bomb, is here, on the way up. We put somebody in the
inbound bucket, and it starts on down.”

| began to turn the drive train, so that the buckets began to move up and down along the length of the
Beangak.

“The peoplein theinbound bucket carry aradiation counter,” | went on. “Wed haveto put it on along
arm, so that it cleared dl the other stuff on the Stalk, and reached around to get near the upbound
buckets. We can do that, I'm sure—if we can't, we don't deserveto call ourselves engineers. We stop at
each outbound carrier, and test for radioactivity. There should be enough of that from thefission trigger
of the bomb, so that well easily pick up acount when we reach the right bucket. Then you, Jan, hold the
drivetrainin the hat position. We leave the inbound bucket, swing around the Stalk, and get into the
other carrier. Then wetry and disarm the bomb. I've had some experience with that.”

“Y ou mean we get out and actualyclimb around the Beanstalk?’ asked Larry. He didn't sound pleased
at the prospect.

“Right. It shouldn't be too bad,” | said. “We can anchor ourselves with lines to the ore bucket, so we
cantfal.”

Even as| was speaking, | redized that it didn't sound too plausible. Climbing around the outside of the
Beangtalk in a space suit, twenty thousand kilometers or more up, dangling on aline connected to an ore
bucket—and then trying to take gpart afusion bomb wearing gloves. No wonder Larry didn't likethe
sound of that assgnment. | wasn't surprised when Arnold Velasquez chipped in over the circuit
connecting usto Tether Contral.

“Sorry, Jack, but that won't work—even if you could do it. Y ou didn't let me read the full message from
theterrorists. One of their conditionsis that we mustn't op the bucket train on the Stalk in the next three
days. | think they were afraid that we would reverse the direction of the buckets, and bring the bomb
back down to Earth to disarmit. | guess they don't redlize that the Stalk wasn't designed to runin
reverse”

“Damnation. What else do they havein that message?’ | asked. “What can they do if we decide to stop
the bucket drive anyway? How can they even tell that were doing it?’

“We have to assumethat they have aplant in here at Tether Control,” replied Veasguez. “ After dl, they
managed to get abomb onto the Stalk in spite of dl our security. They say they'll explode the bomb if we
make any attempt to dow up or stop the bucket train, and we simply can't afford to take the risk of doing
that. We have to assume they can monitor what's going on with the Stalk drivetrain.”

Therewasalong, disma slence, which Aliciafindly broke.

“So that seemsto leave uswith only one dterndtive,” she said thoughtfully. Then she grimaced and
pouted her mouth. “It's atwo-bucket operation, and | don't even like to think about it—even though |



had agrandmother who was a circus trapeze artiste.”
Shewasleading in to something, and it wasn't like her to make a big buildup.
“That bad, eh?’ | said.

“That bad, if we'relucky,” shesaid. “If we're unlucky, | guesswed dl be dead in amonth or two
anyway, as the recycling runs down. For thisto work, we need agood way of dissipating alot of kinetic
energy—something like adamped mechanical spring would do it. And we need agood way of sticking
to the side of the Beanstalk. Then, we usetwo ore buckets—forty minutes apart would be al right—like
this..”

Shewent over to the modd of the Beangtalk. We watched her with mounting unessiness as she outlined
her idea. It sounded crazy. The only trouble was, it was that or nothing. Making choicesin those
circumstancesis not difficult.

* * % %

One good thing about space mai ntenance work—you devel op versatility. If you can't wait to locate
something down on Earth, then waste another week or so to have it shipped up to you, you get into the
habit of making it for yoursalf. In an hour or S0, we had a sensitive detector ready, welded onto along
extengible arm on the side of abucket. When it was deployed, it would reach clear around the Beangtalk,
missing al thedrivetrain and repair station fittings, and hang in close to the out-bound buckets. Jen had
fitted it with agadget that moved the detector rapidly upward at the moment of closest approach of an
upbound carrier, to increase the length of time available for getting ameasurement of radioactivity. He
sworethat it would work on the fly, and have a better than 99 percent chance of telling uswhich
outbound bucket contained the bomb—even with arelative fly-by speed of six hundred kilometers an
hour.

| didn't havetimeto argue the point, and in any case Jen was the expert. | also couldn't dispute hisclaim
that he was eadily the best-qudified person to operate the gadget. He and Larry Marston, both fully
suited up, climbed into the ore bucket. We had to leave the ore in there, because the mass baance
between ingoing and outbound buckets was closdly caculated to give good stahility to the Beanstalk. It
made for alumpy seat, but no one complained. Aliciaand | watched as the bucket was moved into the
feeder system, accelerated up to the correct speed, attached to the drive train, and dropped rapidly out
of sght down the side of the Beangtalk.

“That'sthe easy part,” she said. “ They drop with the bucket, checking the upbound ones as they come
by for radioactivity, and that's dl they haveto do.”

“Unlessthey can't detect any signd,” | said. “Then the bomb goes off, and they have the world's biggest
roller coaster ride. Twenty thousand kilometers of it, with the big thrill at the end.”

“They'd never reach the surface,” replied Aliciaabsentmindedly. “They'll frizzle up in the atmospherelong
before they get there. Or maybe they won't. | wonder what the termina velocity would be if you hung on
to the Stalk cable?’

As she spoke, shewas camly examining an odd device that had been produced with impossible haste in
the machine shop on the station's outer rim. It looked like an ol d-fashioned parachute harness, but
instead of the main chute the linesled to awhed about a meter across. From the opposite edge of the
whed, adoped silicon rope led to a hefty magnetic grapnel. Another smilar arrangement was by her
gde

“Here,” shesaid to me. “ Get yours on over your suit, and let's make sure we both know how to handle



them. If you misswith the grapnd, it'll be messy.”

| looked at my watch. “We don't have time for any dry run. In the next fifteen minutes we have to get our
suits on, over to the ore buckets, and into these harnesses. Anyway, | don't think rehearsas hereinsde
the station mean too much when we get to thered thing.”

We |looked at each other for a moment, then began to suit up. It's not easy to estimate odds for
something that has never been done before, but | didn't give us more than one chance in ahundred of
coming out of it safely. Suits and harnesses on, we went and sat without speaking in the ore bucket.

| saw that we were Stting on a high-vaue shipment—silver and platinum, from one of the belt mining
operations. It wasn't comfortable, but we were certainly traveling in expensive company. Wasit King
Midas who complained that agolden throneis not right for restful Sitting?

No matter what the final outcome, we werein for an unpleasant trip. Our suits had barely enough
capacity for asix-day journey. They had no recycling capacity, and if we had to go dl the way to the
halfway point we would be descending for dmost sixty hours. We had used up three hoursto the
deadline, getting ready to go, so that would leave us only nine hours to do something about the bomb
when we reached it. | supposethat it wasjust as bad or worse for Hasse and Marston. After they'd
donetheir bit with the detector, there wasn't athing they could do except St in their bucket and wait,
ether for amessage from us or an explosion far above them.

“Everything dl right down there, Larry?’ | asked, testing the radio link with them for the umpteenth time,

“Can't tell.” He sounded strained. “We've passed three buckets so far, outbound ones, and we've had no
sgna from the detector. | guessthat's as planned, but it would be niceto know it'sworking al right.”

“Y ou shouldn't expect anything for at least thirty-sx hours,” said Alicia

“I know that. But it'simpossible for usnot to look at the detector whenever we pass an outbound bucket.
Logicdly, we should be degping now and saving our attention for the most likely time of encounter—but
neither one of usseemsabletodoit.”

“Don't assumethat theterrorists are al that logical, either,” | said. “ Remember, we are the oneswho
decided that they must have started the bomb on itsway only afew hours ago. It's possible they put it
into abucket three or four days ago, and made up the deadline for some other reason. We think we can
disarm that bomb, but they may not agree—and they may beright. All we may manageto do isadvance
the time of the explosion when we try and open up the casing.”

As| spoke, | felt our bucket begin to accelerate. We were heading along the feeder and approaching the
bucket drivetrain. After afew seconds we were outside the station, dropping down the Beanstalk after
Jenand Larry.

We st there in silence for awhile. 1'd been up and down the Stalk many times, and so had Alicia, but
alwaysin passenger modules. The psychologists had decided that people rode those alot better when
they were windowless. The cargo bucket had no windows either, but we had |eft the hatch open to
smplify communications with the other bucket and to enable usto climb out if and when the time came.
Wewould haveto close it when we were outside, or the aerodynamic pressures would spoil bucket
gtability when it findly entered the atmosphere—three hundred kilometers an hour isn't that fadt, but it'sa
respectable speed for travel at full atmospheric pressure.

Our bucket was about four meters wide and three deep. It carried aload of seven hundred tons, so our
extramass was negligible. | stood at its edge and looked up, then down. The psychologists were quite



right. Windows were abad idea.

Above us, the Beanstalk rose up and up, occulting the backdrop of stars. It went past the synchronous
gation, which was till clearly visble asablob on the stak, then went on further up, invisible, to the solar
power satdllite and the great ballast weight, a hundred and five thousand kilometers above the surface of
the Earth. On the Stalk itsdlf | could see the shielded superconductors that ran its full length, from the
power satellite down to Tether Control in Quito. We were faling steadily, our rate precisely controlled
by the linear synchronous motors that set the accel erations through pulsed magnetic fields. The power for
that was drawn from the same superconducting cables. In the event of an dectrical power failure, the
buckets were designed to “freeze” to the sde of the Stalk with mechanical coupling. We had to build the
system that way, because about once ayear we had some kind of power interruption—usualy from
small meteorites, not big enough to trigger the main detector system, but large enough to penetrate the
shields and mess up the power transmission.

It was looking down, though, that produced the redl effect. | felt my heart begin to pump harder, and |
was gripping at the side of the bucket with my space suit gloves. When you are in arocket-propelled
ship, you don't get any redl fedling of height. Earth isanother part of the universe, something independent
of you. But from our position, moving along the side of the Beangtdk, | had quite adifferent feding. We
wereconnected to the planet. | could see the Stalk, dwindling smaler and smaller down to the Earth
below. | had avery clear feding that | could fal al the way down it, down to the big blue-white glove at
itsfoot. Although | had lived up at the station quite happily for over five years, | suddenly began to worry
about the strength of the main cable. It was aridicul ous concern. There was a safety factor of ten built
into itsdesign, far more than arationa engineer would use for anything. It was more likely that the bottom
would fal out of our ore bucket, than that the support cable for the Beanstalk would break. | was kicking
myself for my illogica fears, until | noticed Aliciaaso peering out at the Beangtalk, asthough trying to see
past the clutter of equipment there to the cableitsalf. | wasn't the only one thinking wild thoughts.

“You certainly get adifferent look at thingsfrom here,” | said, trying to change the mood. “Did you ever
see anything like that before?’

She shook her head ponderoud y—the suits weren't made for agility of movement.

“Not up here, | haven't,” shereplied. “But | once went up to the top of the towers of the Golden Gate
Bridge in San Francisco, and looked at the support cablesfor that. It was the same sort of fedling. |
began to wonder if they could take the strain. That wasjust for abridge, not even abig one. What will
happen if we don't makeit, and they blow up the Beanstalk?’

| shrugged insde my suit, then redlized that she couldn't see the movement. “ Thisisthe only bridgeto
space that we've got. WEIl be out of the bridge business and back in the ferryboat business. They'll have
to start sending stuff up by rockets again. Shipments won't be athousandth of what they are now, until
another Stalk can be built. That will take thirty years, starting without this one to help us—even if the
Colonies survive al right and work on nothing else. We don't have to worry about that, though. We
won't bethereto hasdewithit.”

She nodded. “We were in such ahurry to get away it never occurred to me that we'd be sitting here for a
couple of dayswith nothing to do but worry. Any ideas?’

“Y es. While you were making the reel and grapnel, | thought about that. The only thing that's worth our
attention right now is a better understanding of the geometry of the Stalk. We need to know exactly
where to position oursaves, where well set the grapnel's, and what our dynamicswill be aswe move.
I've asked Ricardo to send us schematics and layouts over the suit videos. He's picking out ones that
show thedrivetrain, the placing of the superconductors, and the unmanned repair Sations. I've dso



asked him to deactivate al the repair robots. It's better for usto risk afailure on the maintenance side
than have one of the monitoring robots wandering aong the Stalk and mixing in with what weretrying to
do.”

“I heard what you said to Panosky, but it till seemsto me that the robots ought to be useful.”

“I'd hoped s0, too. | checked again with Jen, and he agrees we'd have to reprogram them, and we don't
have thetimefor it. It would take weeks. Jen said having them around would be like taking dong a
half-trained dog, bumbling about while we work. Forget that one.”

Aswetalked, we kept our eyes open for the outbound buckets, passing us on the other side of the
Beangtalk. We were only about ten meters from them at closest approach and they seemed to hurtle past
us at an impossible speed. Theideaof hitching on to one of them began to seem more and more
preposterous. We settled down to look in more detall at the configuration of cables, drivetrain, repair
stations and buckets that was being flashed to us over the suit videos.

It was aweary time, an awful combination of boredom and tenson. The video images were good, but
thereisalimit to what you can learn from diagrams and smulations. About once an hour, Jen Hasse and
Larry Marston cdled in from the lower bucket benegath us, reporting on the news—or lack of
it—regarding the bomb detection efforts. A message relayed from Panosky at Tether Control reported
Nno progress in negatiations with the terrorists. The fanatics Smply didn't believe their terms couldn't be
met. That was proof of their naivete, but didn't make them any less dangerous.

It wasimpossible to get comfortablein our suits. The ore buckets had never been designed for ahuman
occupant, and we couldn't find alevel spot to stretch out. Aliciaand | passed into a half-awake trance,
gtill watching the images that flashed onto the suit videos, but not taking in much of anything. Given that
we couldn't deep, we were probably in the closest thing we could get to aresting state. | hoped that Jen
and Larry would keep their attention up, watching an endless succession of buckets flash past them and
checking each one for radioactivity count.

The break came after fifty-four hoursin the bucket. We didn't need to hear the details from the carrier
below usto know they had it—L arry's voice crackled with excitement.

“Got it,” he said. “ Jen picked up astrong signal from the bucket we just passed. If you leave the ore
carrier within thirty-four seconds, you'll have thirty-eight minutesto get ready for it to come past you. It
will be the second one to reach you. For God's sake don't try for the wrong one.”

There was a pause, then Larry said something | would never have expected from him. “Well loseradio
contact with you in awhile, aswe move farther dong the Stalk. Good luck, both of you—and look after
him, Alica”

| didn't have timeto think that one through—but shouldn't he be tellingme to look afterher? It was no
time for puzzling. We were up on top of our bucket in asecond, adrenaine moving through our veinslike
an dectric current. The cable was whipping past us at agrest rate; the idea of forsaking the relative safety
of the ore bucket for the naked wall of the Beanstalk seemed like insanity. We watched as one of the
repair stations, sticking out from the cable into open space, flashed past.

“Ther€ll be another one of those coming by in thirty-five seconds,” | said. “Weve got to get the grapnels
onto it, and well be casting blind. I'll throw first, and you follow a second later. Don't panicif |
miss—remember, we only have to get one good hook there.”

“Count usdown, Jack,” said Alicia. She wasn't one to waste words in atight spot.



| pressed the digital readout in my suit, and watched the count move from thirty-five down to zero.

“Countdown display on channel six,” | said, and picked up the rope and grapnd. | looked doubtfully at
thewhed that was set in the middle of the thin rope, then even looked suspicioudy at the rope itself,
wondering if it would take the strain. That shows how the brain worksin a crisis—that rope would have
held aherd of eephantswith notrouble at all.

| cast the grapnd as the count touched to zero, and Aliciathrew afraction later. Both ropes were spliced
onto both suits, so it was never clear which grapnel took hold. Our bucket continued to drop rapidly
toward Earth, but we were jerked off the top of it and went zipping on downward fractionally dower as
thefriction red in the middle of the rope unwound, dowing our motion.

We cameto ahalt about fifty meters down the Beangtak from the grapnel, after arough ridein which our
decderation must have averaged over seven g's. Without that redl to dow us down gradually, the jerk of
the grapnd asit caught the repair station wall would have snapped our spineswhen we were lifted from
the ore bucket.

We hung there, swinging free, suspended from thewal| of the Stalk. Asthered began to take up theline
that had been paid out, | made the mistake of 1ooking down. We dangled over an awful void, with
nothing between us and that vast drop to the Earth below but the thin line above us. When we came
closer to the point of attachment to the Beanstalk wall, | saw just how lucky we had been. One grapnel
had missed completely, and the second one had caught the very lip of the repair station platform. Another
foot to the left and we would have missed it altogether.

We clawed our way up to the station rim—easy enough to do, because the gravity at that height was only
afraction of ag, lessthan atenth. But afadl from there would be inexorable, and we would havefalen
away from the Beangta k, with no chance to reconnect to it. Working together, we freed the grapndl and
readied both linesand grapnelsfor reuse. After that there was nothing to do but cling to the side of the
Beangta k, watch the sweep of the heavens above us, and wait for the outbound ore buckets to come

past Us.

Thefirst one came by after seventeen minutes. | had the clock readout to proveit, otherwise | would
have solemnly sworn that we had waited there for more than an hour, holding to our precarious perch.
Aliciaseemed more at homethere than | was. | watched her moving the grapnel to the best position for
cadting it, then settle down patiently to wait.

It is hard to describe my own fedingsin that period. | watched the movement of the stars above us, in
their greet circle, and wondered if we would be dive in another twenty minutes. | felt astrong communion
with the old sailors of Earth's seas, up in their crow's nest in ahowling gale, sensing nothing but darkness,
high-blown spindrift, perilous breakers ahead, and the dipping, rolling stars above.

Aliciakept her gaze steadily downward, something that | found hard to do. She had inherited a good
head for heights from her circus-performer grandmother.

“I canseeit,” shesaid at last. “ All ready for arepest performance?’

“Right.” | swung the grapnd experimentdly. “ Since we can seeit thistime, we may aswell throw
together.”

| concentrated on the bucket sweeping steadily up toward us, trying to estimate the distance and the time
that it would take before it reached us. We both drew back our arms at the same moment and lobbed
the grapnel stoward the center of the bucket.



It came past uswith amonstrous, silent rush. Again we felt the fierce accel erations aswe were jerked
away from the Beangtalk wall and shot upward after the carrier. Again, | redlized that we couldn't have
doneit without Aliciasfriction red, smoothing the motion for us. Thistime, it was more dangerousthan
when we had | eft the downbound bucket. Instead of trying to reach the sationary wall of the Stalk, we
were now hooked on to the moving bucket. We swung wildly beneeth it in its upward flight, narrowly
missing contact with elements of the drive train, and then with another repair station that flashed past a
couple of metersto our right.

Findly, somehow, we damped our mation, reded in the line, did back the cover to the ore bucket and
fell safely forward insdeit. | was completely drained. It must have been dl nervous stress—we hadn't
expended asignificant amount of physica energy. | know that Aliciafelt the sameway as| did, because
after we plumped over the rim of the carrier we both fell to the floor and lay there without speaking for
several minutes. It gives someideaof our state of mind when | say that the bucket we had reached, with
afour-megaton bomb ingdeit that might go off a any moment, seemed like a haven of safety.

Wefindly found the energy to get up and look around us. The bucket was loaded with manufactured
goods, and | thought for a sckening moment that the bomb was not there. We found it after five minutes
of frantic searching. It was acompact blue cylinder, ameter long and fifty centimeterswide, and it had
been cold-welded to the wall of the bucket. | knew the design.

“Thereitis” | saidto Alicia Then | didn't know what to say next. It was the most advanced design, not
the big, old onethat | had been hoping for.

“Canyoudisarm it?’ asked Alicia

“In principle. Therésonly one problem. | know how it's put together—but I'll never be ableto get it
apart wearing asuit. The fingerwork 1'd need isjust too fine for gloves. We seem to be no better off than
we were before.”

We szt there Side by side, looking at the bomb. Theirony of the situation was sinking in. We had reached
it, just as we hoped we could. Now, it seemed we might aswell have been ill back in the station.

“Any chance that we could get it free and dump it overboard?’ asked Alicia “Y ou know, just chuck the
thing away from the bucket.”

| shook my head, aware again of how much my suit impeded freedom of movement. “It's spot welded.
We couldn't shift it. Anyway, freefdl from herewould give it an impact orbit, and alot of people might
bekilled if it went off indgde the aimosphere. If we were five thousand kilometers higher, perigee would
be at asafe height above the surface—but we can't afford to wait for another sixteen hours until the
bucket gets up that high. Look, I've got another idea, but it will mean that well lose radio contact with the
daion.”

“Sowhat?’ said Alicia. Her voice was weary. “ There's not athing they can do to help us anyway.”
“They'll go out of their minds with worry down on Earth, if they don't know what's happening here.”
“| don't see why we should keep al of it for oursalves. What's your idea, Jack?’

“All right.” 1 summoned my reserves of energy. “Werein vacuum now, but this bucket would be airtight
if we wereto close the top hatch again. | have enough air in my suit to make a breathable atmospherein
this enclosed space, at least for long enough to let me have ago at the bomb. We've got nearly twelve
hoursto the deadline, and if | cant disamitinthat timel cantdoit at dl.”



Alicialooked at her air reserveindicator and nodded. “1 can spare you someair, too, if 1 open up my
auit”

“No. We daren't do that. We have one other big problem—the temperature. It's going to fed redly cold
in here, once I'm outside my suit. I'll put my hesters on to maximum, and leave the suit open, but I'm ill
not sure | can get much done before | begin to freeze up. If | begin to losefeding in my fingers, I'll need
your help to get me back ingde. So you haveto stay in your suit. Once I'm warmed up, | cantry again.”

Shewas silent for afew moments, repesting the calculationsthat | had just done mysdlf.

“Youll only haveenough air totry it twice,” shesaid at last. “If you can't do it in one shat, you'll haveto
let me have ago. Y ou can direct me on what hasto be done.”

There was no point in hanging around. We sent a brief message to the station, telling them what we were
going to do, then closed the hatch and began to bleed air out of my suit and into the interior of the
bucket. We used the light from Alicias suit, which had ample power to last for severa days.

When the air pressure insde the bucket was high enough for meto breathe, | peeled out of my suit. It
was as cold as charity in that metal box, but | ignored that and crouched down aongside the bomb in my
underwear and bare feet.

| had eleven hours a the most. Inside my heed, | fancied that | could hear aclock ticking. That must have
been only my fancy. Modern bombs have no place for clockwork timers,

By placing my suit directly benesth my hands, | found that | could get enough heat from the thermd units
to let me keep on working without abresk. The clock inside my head went on ticking, also without a
break.

On and on and on.

* * * %

They say that | was ddlirious when we reached the station. That's the only way the press could reconcile
my status as public hero with the thingsthat | said to the president when he called up to congratul ate us.

| suppose | could clam delirium if | wanted to—five days without deep, two without food, oxygen
garvation, and frostbite of the toes and ears, that might add up to delirium. | had received enough
warmth from the suit to keep my hands going, because it was very close to them, but that had been at the
expense of some of my other extremities. If it hadn't been for Alicia, cramming me somehow back into
the suit after | had disarmed the bomb, | would have frozen to desth in acouple of hours.

Asit was, | smdled ripe and revolting when they unpacked us from the bucket and winkled me out of my
suit—Aliciahadn't been able to reconnect me with the plumbing arrangements.

So | told the president that the World Congress was composed of agiggling bunch of witlessturds, who
couldn't sense agloba need for more bridges to space if aBeanstalk were pushed up their

backs des—which was where | thought they kept their brains. Not quite the speech that we used to get
from the old-time returning astronauts, but | must admit it's one that |I'd wanted to give for sometime. The
audience was there thistime, with the whole world hanging on my words over live TV.

Wevefindly started construction on the second Beangtalk. | don't know if my words had anything to do
with it, but there was alot of public pressure after | said my piece, and | like to think that | had some
effect.

And me? I'm designing the third Beanstalk; what else? But | don't think I'll hold my breath waiting for a



congressiond vote of thanksfor my efforts saving thefirst one.
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3. Dear Colleaguesby Tom Ligon
Asyou no doubt have heard by now, | quit.

Now, I'm sure most of you think old Erica Thompson is a prima-donna. (it'strue), especialy since she
got that little award. Y ou probably think she'sjust in asnit over araise or something. Actuadly, this had
been along time coming, and it has amost nothing to do with money. In particular, | was offered ajob a
few weeks ago, one | would have snapped up in aminute when | was fresh out of schoal. I've sort of
gotten used to my cozy lifestyle, though, and | was going to passit up.

Until thismorning.

| was up until two this morning working on anew proposal. Consequently, | overdept. That got meinto a
rush, and | came down the sairsalittle too fast. Naturally, the motion detector at the bottom of the sairs
interpreted that asafall, and deployed the air-bag.

| knew ingtantly that | had to cal theloca rescue squad to let them know it wasafdse darm. Sinceit
would be against the law to call 911 for this purpose, | had to call the norma number. It was busy. By
thetime got through, they had aready dispatched an ambulance and rescue vehicle, which means|'m
stuck with afive-hundred dollar fine.

| was mad at myself for being so careless, but | wasinclined to chalk it up to experience and get on with
the day. | headed into the kitchen for a container of fat-free, cholesterol-free, sdt-free, high-fiber,
toxin-screened, FDA-inspected, AMA-accepted, UL-listed, nutritionally labeled, high carbohydrate fuel
forHomo sapiens. Blueberry flavored, my favorite. Then | stepped over to the utensi| drawer for
something to eat it with. | fumbled with the child-resstant catch, and opened it to find nothing in the
drawer but spoons.

Ofcourse, you say? What else would you havein autensi| drawer? Friends, | remember when we also
used knives and forksto eat with. That's right, we used to put four-pointed implementsright into our
mouths, back before the Insurance Ingtitute for Culinary Safety managed to get them banned.

Anyway, | grabbed aspoon and my briefcase, resigned to eating breskfast in the car again, and headed
out to the garage. | was grateful, for once, to just be ableto tell the car my destination and have it handle
the driving while | choked down the tub of mush and |ooked over the proposa in perfect,
computer-controlled, NHTSA-mandated safety.

| reached the Ingtitute with minutes to spare before presenting my proposal to the review committee. |
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caught myself running down the corridor, fortunately before any aarms took notice, and reached the
conference room afew seconds before the appointed time.

Dr. Prunebottom—and yes, since I'm quitting | will call everyone by their accepted nicknames, and
maybe someone will tell Prunie how he earnedhis —glanced a hiswatch. “ By the hair on your
chinny-chin-chin, for once, Dr. Thompson. What wild and mysterious rending of the laws of physicsdo
you proposethis time?

| passed out copies of my proposd. “1 want to modify the Higgs field generator for amuch smaller and
moreintensefield. | think | can get the Supercollider's collision cross-section up enough to havea
sgnificant chance of getting to within an order of magnitude or so of primordia dendty, a least ona
sub-nucleonic scale”

Dr. Pigwhistle was aghast. “ After the havoc you caused last time?” She held up an invoice and shook it in
my generd direction. “We had to replace al the detectorsin the collison chamber. And you want to go
further."

| nodded. “That'sright, | do. I think I'm on the verge of something redlly exciting.”

Dr. Ruth—see, Ruth, your nicknameisn't al that bad—glanced over the proposa. “Well, Erica, | see
you've included amore ... shall we say ... robust? Y es, amore robust detector and field generation
assembly. Substantialy so. Ought to be capable of soaking up quite ablast, in fact. Now, Erica, | know
you have aNobel prize and I don't, but the fact isthat you either can't orwon't explain why these
reactions are so violent. Fromwhat | can tell, you expect ageometric increase in output from the last
run.”

| shrugged. “Not immediately. The detector is over-built for the present proposd. I'm hoping, however,
to demongtrate aradically new physicsthat will lead to advanced and extremely powerful propulsion
sysems”

Prunebottom pursed hislips and puffed out his cheeksin that expression he thinks conveys disgust but
which actualy cracks us up. “Thiswouldn't have anything to do with that wild-assed idea of yoursthat
thereisaform of energy faster than light, would it?’

| grimaced. Onetiny little paper as an undergraduate, and your peers label you as acrackpot for life.
“Let'sjust say | think I'm on to something hot, but something which no responsible scientist would believe
without convincing proof. | think I've doneit aready, but the detectors couldn't take it so | lost my data”

“Soundstome,” Prunebottom snorted, “like you're messing with the fabric of the Universe.”

| put my face in my hands and my elbows on the table. “ Here we go again. The Trinity wager. What are
the odds the first atomic bomb test will trigger afusion reaction of the atmosphere and blow up the
world? What are the odds that Erica Thompson, in gpproaching the conditions of the Big Bang, will snag
athread of redlity that makesal of Being unravel. Guys, | thought webuilt the Supercallider to investigate
that corner of physics”

Pigwhistle wheezed a couple of times—my dear, you do it with every anxiety attack, which is how you
earned the nickname. With aquavering voice, she offered this gem. “ Please don't repest it outside this
room, but | dwaysfelt wereally built the Supercollider to keep high energy physicists off the street.
Frankly, we're dlready so far ahead of the technologica capacity toexploit what we learned with the last
generation of accelerators, | wonder how we can justify what we're spending onthis one.”

| picked my head up out of my hands. “Approve this proposal, and, if I'mright, I'll justify it athousand



timesover.”

“Judtify, shmustify,” Prunebottom retorted. “We dedl in pure science. But our esteemed bean-counting
colleague hereisright that there may be no big payoff other than knowledge. That being the casg, it
behooves us not to charge ahead carel essy with experiments which could be unimaginably dangerous.
After dl, the god isknowledge. Theway | look at it, by cautioudy progressing one step at atime, waiting
for peer review and confirmation, testing aternative hypotheses which would explain the data, in other
words by doing good science, we should be able to reach Dr. Thompson's goalsin, say, twenty to thirty
years.”

The others nodded agreement.

“OK, then,” Ruth said, pulling out her calendar, “I think we should convene apreiminary safety review
board to examine the methodology used in the last test, and to propose aretro-design to back off Dr.
Thompson's parameters....”

| got up dowly and trudged out of the room, unable to watch asthey castrated my proposa. | headed
back to my office and spent an hour in atotal funk. Finally, my head cleared and | began to examine the
problem rationdly.

The problem, as| now understand it, is that the whole damned country has goneto hell. And, | am
ashamed to say, so have l. Asindividuas and as a society, we have become afraid to take risks. Each of
us has come to believe that our own life is somehow important, and we've become so obsessed with
protecting our salf-important assesthat we virtudly eiminate any chance of accomplishing anything
meeningful.

Remember the argument for eliminating forks? After a prime-time expose of the disgraceful cover-up by
the utend| industry of the number of injuries ayear atributable to forks, the safety officids came out with
their usud line: “Every lifeis precious.” Mind you, other than prisoners sharpening fork handlesinto
knives, | don't think they actualy came up with any deaths, but hey, thepotential wasthere.

| suppose we should have seen this coming. When | was akid, physica education classes meant playing
ball, running, jJumping, and dl that. Today, it means fifteen minutes of low-impact aerobics plusalecture
on the importance of exercise. School sports programs were eliminated long ago due to the insurance
and liability problems. (Funny thing is, | don't remember very many kids dying of heart attackswhen |
was small but it isagrowing problemtoday.) Generd aviation died long ago, killed by runaway liability
claims and regulations designed to prevent any possibility of an accident ever happening. Most people
didn't mind, since most people were scared of little-bitty arplanes anyway. Then, using about the same
logic, they eliminated human control of automobiles. That caused quite asquawk, but it passed, because
certainly therisksfar outweighed the dubious joy of using your own skill and judgment to get from one
point to another.

When | wasin college, some of my friendsliked to climb sheer cliffswith nothing but their toes and
fingertipsto hang on with. | had other friendswho not only went up in little-bitty airplanes, they jumped
out of them, just for fun. There were people who jumped off bridges with big rubber shock cordstied to
their ankles. | had amotorcyclefor awhile, and | loved riding through white-water rapids on a rubber
raft. Try doing any of that today, and if you aren't arrested for it, you will at least |ose your insurance
coverage.

Do you old-timers remember theChallenger disaster? We dl knew spaceflight was dangerous. Then,
suddenly, weknew it forreal. Seven peopledied. Tragic, but, if you will excuse my saying so,big deal!
Throughout history, in enterprises both great and smal, people have died in much greater numbers. But



thistime, instead of pressing on with renewed determination to make their sacrifices meaningful, we
parayzed the space program with the attitude that we must never again have another accident because
every human lifeis precious.

Falks, the more we bdieve that, the lesstrue it becomes.
And | have been just as guilty of it asthe next person.
Until now.

Let metell you about that job offer | dmost turned down. Y ou are certainly aware of the pilot asteroid
mining project timidly initiated ten years ago. The discovery of reaively abundant rare earths, particularly
scandium, in certain asteroids, plus the unprecedented demand for those elements for such applications
as high temperature superconductors, picoaccelerators, gamma-pumped e ectron cascades, and other
engineered ceramic molecules, put astrong economic incentive behind the project. In fact, most
economidts believe that these materias are absolutely crucia for meeting Earth's energy needs. A massive
terrestrid mining effort sufficient to meet current demand would be environmentaly unacceptable, even if
the nimbies permitted it. It looks like weve finally found a good substitute for beaver peltsin space.

Youdid know this country was built on the beaver-pelt business, didn't you? | read that somewhere when
| waskid.

Of course, productionis il low, in part because trangportation isso dow. The piddly little dectric
rockets they presently use take too long to move too few supplies and people up, and refined rare earths
back down. Fortunately, UNASA, not being the encumbered behemoth of its US counterpart, is acting
more as a coordinating body for interested investors. Very interested investors. They think they're going
to get ungpeakably rich, and don't mind if afew poor souls haveto stick their necks out to doit.

God blesstheir greedy little hearts.

Some years ago | was on a committee to devel op concepts for a fusion-powered spacecraft. Based on a
variation of aHiggs-field reactor design of mine, we came up with what we thought was a practical
proposal. However, NASA isonly interested in exploration, not exploitation and the robots we were
sending into deep space were patient types. So were the people who had job security monitoring the
datafor years and years. Quicker spacecraft were considered athreat, not a priority.

My, how things change when agold rush ison. UNASA wants me to head a project to build afleet of
big, fast, fusion-powered freighters. Notice, | didn't say they want me to head some management group
in an office in Milwaukee. | mean they want meto actualy go up there and make ithappen. Friends, |
would havekilled for ajob likethisjust afew years ago. But, until thismorning, | was going to turn them
down.

I've built mysalf acomfy life here. Safe, secure, predictable. | have prestige, money, and dl the free
chicken dinners| careto attend. Space is dangerous and the accommodations are spartan. The money
would be great, but there is nothing up there to spend it on.

At thismoment, quite literdly, | wouldn't passthisjob up for theworld. And I'm hiring, if you agree with
me

I'll be honest with you about the ordedl you'll be getting yourself into. The belt miners are shipping back
only therare earths. They have been producing and stockpiling the by-products. enormous quantities of
engineering materialstoo massive and low in vaue to transport back. Wewill be going where the
materids are. Thereis some basic manufacturing capability there dready, and we will betaking dl the



toolswe can, but it will be abit like setting out for the west with acrosscut saw, an axe, and aplow.

By the way, thisisaone-way ticket: If you want to come back, or bring your family up, you haveto build
the ship to do it. That's the employee incentive plan.

Unlessyou are a space nut like me, you may be amazed at what is available up there. The belt has about
every non-volatile materia you could want, if you don't mind the materidsbeing alittleraw. Thebdtisa
lot sparser than most people envision but it is huge, and the amount of material, compared to minable
materidsin Earth's crug, is staggering. Thereisa project underway to exploit cometsfor volatiles (mostly
water, carbon dioxide, nitrogen compounds, etc.). The god is sdf-sufficiency, to eiminate the enormous
cost of launching suppliesto the belt.

Thetrip out will take about two years. We will design our congtruction facility and prototype freighter on
the way. It must be something we can build with minima support from Earth, and it must be durable and
repairable. | suspect we will aso settle for something alot smpler than anything ateam on Earth would
design. Wewill be licensed to copy any design on Earth, but well havetobuild it ourselves.
Consequently, we need people who are not only willing to get grease under their fingernails, we need
people who can make their own grease.

No specidists need apply. We need dmost all fields of expertise, and we won't have nearly enough
peoplefor one of each. Initidly, afew hundred of uswill be doing work that NASA would probably use
afew million to do. Everybody will become expert in whatever is needed. Oh, and no lawyers need
apply. Well probably get three times as much done without them.

Thiswill be aworkaholic's dream job. Thereis nothing to do but work, and an unending amount of it to
do. At firg, it will seem like we are congtantly reinventing the whed. Smdll tasks will be much more
difficult than on Earth. Example: we will take tools for resharpening hacksaw blades.

On the other hand, you can have anything you want if you are willing to build it from raw materias. Just
tell me how much asteroid stedl you need, budget your time, and it isyours.

There probably won't be much of it for awhile, but most of your free time you will probably spend
building and maintaining your habitat, growing food, inventing conveniences, and even running your own
businesses. The belters have devel oped their own economy, based on a unit of currency caled, of
course, the“ credit.” They buy and sdll services, parts, equipment, food, entertainment, whatever.

All you need to run an economy is energy, raw materias, and human taent. In the bdt, the third dement
isthe onein short supply. If we attract the talent and enthusiasm | think we will, the progresswill be
phenomend. | am tempted to say it will be unlike anything ever seen on Earth, but I'm not so sure.

Our work place will be modeled on the Skunk Works, the legendary facility that built the U-2, SR-71,
and Aurora, and their magnificent successors. The philosophy there was to give talented, hard-working
people responsbility for a particular task, the authority to get what they needed done, and autonomy to
work unmolested. That facility managed to build, dmost from scratch, aircraft that were twenty years or
more ahead of anything éseflying. They invented new technology to do it, they did it faster than anyone
elsethought possible, and they did it eegantly.

The pioneers with their saws and axes, and the engineers at the Skunk Works, are the sorts of people
who made Americagreat. The chunk of real estate they occupied had little to do with it. Today, most of
the occupants of that patch of land arefat and timid. But there are till afew, in this country and around
theworld, of the kind of people who made “American” alabe to be proud of. Space will be populated
by them. At thismoment, | can't bear the thought of hanging around down here while something like that
isgoing on. I'd liketo think | am, after dl, an American.



Condder, if you will, the Old World backers of New World exploration. They expected to acquire great
riches—gold, beaver pets, and so forth. They had no idea of the tremendous wedlth they would
produce. But, that wedlth stayed, for the most part, in the New World. The New World was, itsdlf, the
thing of vaue. Tha iswhat isgoing on here. Earth thinksit will profit greatly from the scarceium we will
ship back, but compared to what we will build, it might aswell be materid for high-fashion hats. The big
differenceisthat no native populations or furry critters need to die for usto succeed.

Now consider your prospectsif you remain here. Y ou will be safe and comfortable, | suppose, but your
opportunitieswill be rather limited. Y ou will be competing with about ten billion peoplefor afinite pool of
land, air, water, sunlight, and other resources. It isasum-zero game with an increasing number of

players.

I'd like to continue my present line of research eventudly. The review board may be right Maybe this
planet isn't the right place for my experiments, and if they work, I'd have to take the technology into
spaceto exploit it anyway. I'd like the chance to build some redlly hot rockets, and | don't know that |
would get the chancein my lifetimeif | stay down here.

If you understand why I'm taking the job, and if you want to come dong, cal me at 555-7263 for an
interview. I'll be taking applicationsin room 201 of the Holiday Inn just down the road for the next week
or s0. Just remember, |'ve worked with most of you. | know which ones of you can wield awrench and
which ones are pure theoreticians. | know who thinks they're too good to clean atoilet and who stepsin
to do whatever needs doing. And | know who hasthetalent and desireto doiit all.

So, who wantsto join me?
Sincerdly,

Erica Thompson
About the Author

Tom Ligon (1953- ) uses his education in biology and dectrical engineering technology both to write
science fiction and to work as a consultant in various areas of gpplied technology. He is aso amember of
the Civil Air Petrol.
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[1. Environment

Ecology has been called “the subversive science,” but few ecologists have been willing to hint at the
extremes of subversion their science makes available to the mind. That takes a science fiction writer such
asthelate Issac Asmov (1920-1992), who two decades ago could look at the world's burgeoning
population and say that atime would come when it would be necessary to trim the numbers back. So far,
“The Winnowing’ isonly athought experiment.

The population explosion is not, of course, the only environmenta problem the world facestoday. There
arethe ozone hole, climate change, deforestation, desertification, and more, and dl together they posea
definite threat to life on Earth. Y et billions of years of this planet's history, marked by catastrophe after
catastrophe, assure usthat there are dways survivors. Will humans be among them thistime? If so, how?
Canadian Garfidd Reeves-Stevens offers a suggestion in “ Outport.”

“The Winnowing” and “Outport” are both bleak enough to support what we noted at the beginning of
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Part |: The scientific, technological mind isrationa, cold, unsentimenta, heartless. We can cope, it says,
but then it adds that coping may require some pretty desperate measures.

It iswdl worth noting that the scientific, technologicd mindisadso playful. Science writer Jeff Hecht gives
usan examplein “The Greenhouse Papers,” building on agenuine suggestion—oby genuine
scientists—that one way to keep carbon dioxide out of the atmosphere and thereby reduce the potential
harm of the Greenhouse effect would be to remove carbon from circulation, perhaps by burying lots of
trees, or perhapsby....

[Back to Table of Contents]

4. The Winnowing by Isaac Asmov

Five years had passed since the steadily thickening wall of secrecy had been clamped down about the
work of Dr. Aaron Rodman.

“For your own protection—" they had warned him.
“In the hands of the wrong people—" they had explained.

In the right hands, of course (his own, for instance, Dr. Rodman thought rather despairingly), the
discovery was clearly the greatest boon to human hedlth since Pasteur's working out of the germ theory,
and the greatest key to the understanding of the mechanism of life, ever.

Y, after histalk at the New Y ork Academy of Medicine soon after hisfiftieth birthday, and on the first
day of the twenty-first century { there had been a certain fitness to that) the silence had been imposed,
and he could talk no more, except to certain officias. He certainly could not publish.

The government supported him, however. He had al the money he needed, and the computers were his
to do with as he wished. Hiswork advanced rapidly and government men came to him to be instructed,
to be made to understand.

“Dr. Rodman,” they would ask, “how can avirus be spread from cell to cell within an organism and yet
not be infectious from one organism to the next?’

It wearied Rodman to have to say over and over that he did not have dl the answers. It wearied him to
haveto usetheterm “virus.” He sad, “It'snot avirus because it isn't anucleic acid molecule. It is
something e se dtogether—alipoprotein.”

It was better when his questioners were not themsalves medica men. He could then try to explainin
generditiesingtead of forever bogging down on the fine points. He would say, “ Every living cell, and
every smdl structure within the cell is surrounded by amembrane. The workings of each cdll depend on
what molecules can pass through the membranein ether direction and a what rates. A dight changein
the membrane will dter the nature of the flow enormoudy, and with that, the nature of the cell chemistry
and the nature of its activity.

“All disease may rest on dterationsin membrane activity. All mutations may be carried through by way of
such dterations. Any technique that controls the membranes controlslife. Hormones control the body by
their effect on membranes and my lipoprotein isan artificid hormone rather than avirus. The LP
incorporatesitsdf into the membrane and in the process induces the manufacture of more moleculeslike
itsdlf, and that's the part | don't understand mysdif.
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“But thefine structures of the membranes are not quiteidentical everywhere. They are, infact, different in
al living things—not quite the samein any two organisms. An LP will affect no two individua organisms
aike. What will open the cells of one organism to glucose and relieve the effects of diabetes, will close
the cells of another organismto lysineand kill it.”

That was what seemed to interest them mogt; that it was a poison.

“A sdective poison,” Rodman would say. “ Y ou couldn't tell, in advance, without the closest
computer-aided studies of the membrane biochemistry of a particular individual, what aparticular LP
would do to him.”

With time, the noose grew tighter around him, inhibiting hisfreedom, yet leaving him comfortable—ina
world in which freedom and comfort alike were vanishing everywhere, and the jaws of hell were opening
before adespairing humanity.

It was 2005 and Earth's population was six hillion. But for the faminesit would have been seven billion.
A billion human beings had starved in the past generation, and more would yet Sarve.

Peter Affare, chairman of the World Food Organization, came frequently to Rodman's |aboratories for
chess and conversation. It was he, he said, who had first grasped the significance of Rodman'stalk at the
academy; and that had helped make him chairman. Rodman thought the significance was easy to grasp,
but said nothing about thét.

Affare was ten years younger than Rodman, and the red was darkening out of hishair. He smiled
frequently athough the subject of the conversation rarely gave cause for smiling, since any chairman of an
organization deding with world food was bound to talk about world famine.

Affaresad, “If thefood supply were evenly distributed among al the world'sinhabitants, al would starve
to death.”

“If it were evenly digtributed,” said Rodman, “the example of jugticein theworld might lead at last to a
saneworld policy. Asitis, thereisworld despair and fury over the selfish fortune of afew, and all
behaveirraiondly in revenge”

“Y ou do not volunteer to give up your own oversupply of food,” said Affare.,

“I am human and sdfish, and my own action would mean little. | should not be asked to volunteer. |
should be given no choice in the matter.”

“You arearomantic,” said Affare. “Do you fail to seethat the Earthisalifeboat? If thefood storeis
divided equaly among dl, then al will die. If some are cast out of the lifeboet, the remainder will survive.
The question is not whether somewill die, for somemust die; the question iswhether somewill live.”

“ Areyou advocating triage—this sacrifice of somefor the res—officidly?’

“We can't. The peoplein the lifeboat are armed. Severd regions threaten openly to use nuclear weapons
if morefood isnot forthcoming.”

Rodman said, sardonically, “Y ou mean the answer to ‘ You diethat | may live' is‘If | die, you die—an
impas=?’

“Not quite,” said Affare. “ There are places on Earth where the people cannot be saved. They have
overweighted their land hopelesdy with hordes of starving humanity. Suppose they are sent food, and
suppose the food kills them so that the land requires no further shipments.”



Rodman fdlt thefirst twinge of redization. “Killsthem how?” he asked.

“The average structurd properties of the cellular membranes of a particular population can be worked
out. An LP particularly designed to take advantage of those properties could be incorporated into the
food supply, which would then befatal,” said Affare.

“Unthinkable,” said Rodman, astounded.

“Think again. There would be no pain. The membranes would dowly close off and the affected person
would fal adeep and not wake up—an infinitely better death than that of starvation which isotherwise
inevitable—or nuclear annihilation. Nor would it be for everyone, for any population variesiniits
membrana properties. At worst, seventy percent will die. The winnowing out will be done precisely
where overpopulation and hopel essnessis worst and enough will be l€eft to preserve each nation, each
ethnic group, each culture.”

“To ddiberatdy kill billions—"

“Wewould not be killing. We would merely supply the opportunity for peopleto die. Which particular
individuals would die would depend on the particular biochemistry of thoseindividuas. It would bethe
finger of God.”

“ And when the world discovers what has been done?”’

“That will be after our time,” said Affare. “ And by then, aflourishing world with limited popul ation will
thank usfor our heroic action in choosing the death of someto avoid the death of al.”

Dr. Rodman felt himself flushing, and found he had difficulty spesking. “The Earth,” hesaid, “isalarge
and very complex lifeboat. We till do not know what can or can't be done with a proper distribution of
resources and it is notorious that to this very day we have not redlly made an effort to distribute them. In
many places on Earth, food iswasted daily, and it isthat knowledge that drives hungry men mad.”

“I agreewith you,” said Affare, coolly, “but we cannot have the world as we want it to be. We must dedl
withit asitis”

“Then ded with meas| am. Y ou will want meto supply the necessary L P molecules—and | will not do
0. | will nat lift afinger in that direction.”

“Then,” said Affare, “you will be agreater mass-murderer than you are accusng me of being. And | think
you will change your mind when you have thought it through.”

* * * %

Hewasvisted nearly daily, by one officia or another, dl of them well fed. Rodman was becoming very
sengtive to theway in which al those who discussed the need for killing the hungry were themselves well
fed.

The national secretary of agriculture said to him, insinuatingly, on one of these occasions, “Would you not
favor killing aherd of cattle infected with hoof-and-mouth disease or with anthrax in order to avoid the
spread of infection to hedlthy herds?’

“Human beings are not cattle,” said Rodman, “and famine is not contagious.”

“Butitis” saidthe secretary. “That is precisdly the point. If we don't winnow the overcrowded masses of
humanity, their famine will spread to as-yet-unaffected areas. Y ou must not refuse to help us.”



“How can you make me? Torture?’

“Wewouldn't harm ahair on your body. Y our skill in this matter istoo preciousto us. Food stamps can
be withdrawn, however.”

“Starvation would harm me, surely.”

“Not you. But if we are prepared to kill saverd billion people for the sake of the human race, then surely
we are ready for the much less difficult task of withdrawing food stamps from your daughter, her husband
and her baby.”

Rodman was slent, and the secretary said, “WEell give you time to think. We don't want to take action
againg your family but we will if we haveto. Take aweek to think about it and next Thursday, the entire
committee will be on hand. Y ou will then be committed to our project and there must be no further
ddlay.”

* * % %

Security was redoubled and Rodman was openly and completely aprisoner. A week later, al fifteen
members of the World Food Council, together with the national secretary of agriculture and afew
members of the National Legidature arrived at hislaboratory. They sat about thelong tablein the
conference room of the lavish research building that had been built out of public funds.

For hoursthey talked and planned, incorporating those answers that Rodman gave to specific questions.
No one asked Rodman if he would cooperate; there seemed no thought that he could do anything else.

Findly, Rodman said, “Y our project cannot, in any case, work. Shortly after a shipment of grain arrives
in some particular region of the world, people will die by the hundreds of millions. Do you suppose those
who survive will not make the connection and that you will not risk the desperate retdiation of nuclear
bombs?’

Affare, who sat directly opposite Rodman, across the short axis of the table, said, “We are aware of that
possihility. Do you think we have spent years determining a course of action and have not considered the
possible reaction of those regions chosen for winnowing.”

“Do you expect them to be thankful ?” asked Rodman, bitterly.

“They will not know they are being singled out. Not al shipments of grain will be LP-infected. No one
place will be concentrated on. Wewill seeto it that locally-grown grain supplies are infected here and
there. In addition, not everyone will die and only afew will die at once. Some who eat much of thegrain
will not dieat dl, and somewho eat only asmdl amount, will die quickly—depending on their
membranes. It will seem like aplague, like the Black Degth returned.”

Rodman said, “Have you thought of the effect of the Black Death returned? Have you thought of the
panic?’

“It will do them good,” growled the secretary from one end of thetable. “ It might teach them alesson.”

“Wewill announce the discovery of an antitoxin,” said Affare, shrugging. “ There will bewholesale
inoculationsin regions we know will not be affected. Dr. Rodman, the world is desperately ill, and must
have a desperate remedy. Mankind is on the brink of a horrible death, so please do not quarrel with the
only coursethat can saveit.”

“That'sthe point. Isit the only course or are you just taking an easy way out that will not ask any
sacrifices of you—merely of billions of others?’



Rodman broke off asafood trolley was brought in. He muttered, “1 have arranged for some
refreshments. May we have afew moments of truce while we eat?’

He reached for asandwich and then, after awhile, said between sips of coffee, “We eat well, a least, as
we discuss the grestest mass-murder in history.”

Affarelooked criticaly at his own haf-eaten sandwich. “ Thisis not egting well. Egg sdad on white bread
of indifferent freshnessis not eating well, and | would change whatever coffee shop supplied this, if |
wereyou.” Hesghed, “Well, inaworld of famine, one should not waste food,” and he finished.

Rodman watched the others and then reached for the last remaining sandwich on thetray. “I thought,” he
sad, “that perhaps some of you might suffer aloss of appetitein view of the subject matter of discussion,
but | see none of you did. Each one of you has eaten.”

“Asdidyou,” said Affare, impatiently. “You are il egting.”

“Yes, | am,” said Rodman, chewing dowly. “And | gpologize for thelack of freshnessin the bread. |
made the sandwiches mysdlf last night and they are fifteen hoursold.”

“Y ou made them yoursdf?’ said Affare.
“I had to, since | could in no other way be certain of introducing the proper LP.”
“What are you talking about?’

“Gentlemen, you tell meit is necessary to kill someto save others. Perhaps you areright. Y ou have
convinced me. But in order to know exactly what it iswe are doing we should perhaps experience it
ourselves. | have engaged in alittle triage on my own, and the sandwiches you have dl just eaten are an
experiment in that direction.”

Some of the officialswererisng to their feet. “We're poisoned,” gasped the secretary.

Rodman said, “Not very effectively. Unfortunately, | don't know your biochemistries thoroughly so | cant
guarantee the seventy percent degth rate you would like.”

They were staring at him in frozen horror, and Dr. Rodman's eyelids drooped. “ Still it's likely that two or
three of you will die within the next week or so, and you need only wait to seewho it will be. Therésno
cure or antidote but don't worry. It's quite a painless death, and it will be the finger of God, as one of you
told me. It'sagood lesson, as another of you said. For those of you who survive, there may be new
viewsontriage”

Affaresad, “Thisisabluff. Y ou've eaten the sandwiches yoursdlf.”
Rodman said, “1 know. | matched the L P to my own biochemistry so | will go fast.” His eyes closed.
“Y oull haveto carry on without me—those of you who survive.”

About the Author

Isaac Asmov (1920-1992) isrenowned as the creator of some of the most famous stories (such asthe
Foundation trilogy) and ideas (such asthe Three Laws of Robotics) in science fiction. However, he was
al so a scientist—a biochemist—who wrote a great many popular science books and demonstrated a
keen avareness of redlity asit israther than aswe might wish it to be.

[Back to Table of Contents]



C:\Program Files\ABC Amber Text Converter\Easton-Gedanken.htm
C:\Program Files\ABC Amber Text Converter\Easton-Gedanken.htm

5. Outport by Garfield Reeves-Stevens

Y ou can smell theice and you can smell the fear and sometimes the fear's so strong you can't tell one
from the other. And sometimes, it's just the excitement of the passengers who don't know enough to be
afrad yet. Going into the outports. What's | eft of them. Looking for the survivors.

“Never did know why they called themsurvivors." Burl Finn asksthe question. He'san American. They
al are, seven of them thistime, the passengers. Only ones who can afford the trip. Only ones desperate
enough to want to teke it. Thisone, Burl, made his money building the dykes around Florida. A lot of
them did. Getting rich not by making something new but by saving what was old. There'stoo much that's
oldleftin thisworld.

Burl's drinking beer from asmall can in hishuge gloved hand. HEsabig man. They dl are. Food's easy
to get down south. Not like St. John's where we sailed from. Not like the outports where we're going.
Things il grow outside down south, under the UV nets at least. Burl drinks some more and then he
bel ches. The sound's swalowed by the mist and the pulse of the ship's engines churning. But the stink of
the ice and the fear is overcome for the momen.

“'Causethey're dill here” | say, close enough to the truth. | don't like Burl. | don't like any of them. But
I'm leaning on the railing with him just the same, watching the sea out here grey and thick, carved by the
ship'sbow like molten glass, dmost solid. | can believe that someone might walk acrossthiswater. | wish
someone would. It would be an easier path to salvation than what I'm doing now.

“Not for long,” Burl says, sort of snorting. He horks down what's left of the beer like he's cleaning out his
nose through the back of histhroat, like the beer's part of him, some liquid made by hisbody that he's
reclaming, recycling. The plastic can plinterseasily in his glove and he tosses the shards over the Sde,
and they spin likeice crystasal theway down. If there were fish left out here, those shards probably
wouldve killed afew, when they'd tried to swallow them. But that's nothing to worry about anymore.
The Banks aren't what they used to be and most of the fish arelong since sucked up into the factory
shipsthat used to sweep these waters worse than the ice does now.

Thererefish inshore of course. Lot's more than there used to be, too, back when the outports were red
fishing villages, not any ever big enough to be towns, not without roads, no way in and out in the winter.
It'sjust that those inshore fish can't be caught. Not by the survivors anyway. They've got too much else
to think about. Too much elseto do. Getting ready for asummer when theicewon't melt at dl.
Supposed to be soon now. Winter al thetime.

Burl doesn't care about any of that, though. Not that I'vetried telling him what it used to be like, the way
my father and mother told meit was. I'vetried teling them before, other passengers, other trips, but they
never were much interested. Used to bother me then, when | was younger and | thought it was important
that they understand what was going to happen to them, when it happened to them. But it doesn't
anymore. Makesit easer, redly. Part of the process.

We stand there for along whiletill Lindagivesmeacal from the cabin. Shore's coming up, she says.
Can't hear the bregkersin the fog, not over the engines, but the cliffs of Newfoundland like black clouds
are suddenly there, astorm front rolling up, solid, twisted, puckered like something that's grown in place,
like some of the plants down south that still hold out on their own, without protection, no matter what the
UV doesto their DNA. They know about DNA in the outports. The survivors know what's important. If
they didn't, they wouldn't be survivors, would they?

Linda cuts back on the engines and we dmost coast. She's looking for markers, something familiar. Can't



use theradar or fix on the NavStars with the Maritime Command in the same waters. The big red ships,
al metd and composites, with brilliant white lines acrosstheir hulls blinding like ice when the sun bresks
through the fog, they don't redlly care about us, aslong aswe don't rub their nosesin it. They know what
we say were doing, and they know what it iswe redlly do, and either way you look at it, it'sillegd. But if
you look at it just one particular way, you can't say it'swrong. And after the summer comeswhen theice
won't melt a al, who'sgoing to care?

“ Should we get the stuff ready?” Burl asks. The black wall of rock has changed his mood, made the beer
courage go away.

“Leaveit befor awhile, yet,” | tell him. “Maritime Command's got better thingsto do than search usif
they find us out here, but if we've got the guns ondeck, they won't have any choice but to board usand
takeusin.”

Burl nodsat that. | know he'srelieved. Jerry Bright, his partner, is till belowdecks, deeping off last night.
Jerry's not nervous, not like Burl. Jerry fought in the Mex-American. When he gets drunk enough, hetdlls
ushewasfirg acrossthe Rio Grande, first to march into Mexico City. Wish | had adollar for every
American I've met said hewasthefirgt to do those things. | could buy another boat or ten. A couple of
others are belowdecks with him. | saw them using their knivesto cut crossesinto the soft ends of bullets
to make them break apart when they hit. The others are in the galley complaining about the cold. And this
the summer.

“I hear sometimesit'seasy,” Burl saysafter awhile.
| pretend to not know what he's talking about.

“You know,” he says, “that they know how bad things are getting so they, they just like, leave the
children there, on the shore, and you just have to leave something in exchange. Y ou know, guns, food,
evenwhiskey.”

“Yeah, I've heard that, too,” | tell him. It cdms him down abit. Burl wasn't in the Army, but he knows
therésahell of adifference between aMexican regular and what he's going to find out on those rocks.
The Mexicans were fighting for awasteland, stripped bare by the exodus from Centra America, fried by
the sun, scourged by disease. It was a country aready |ost and no matter what the American politicians
said, it wasn't apolice action to restore order to their neighbour to the south, it was awar to keep the
garving millions on their own side of the border until nature had run her course. The Mexicansdidn't have
awholelot of reason to fight. They'd dready lost.

Of course, nature doesn't stand a chance out on those rocks and Burl knowsit. The survivors arentt
fighting for awasteland. They've been a colony, a Dominion, acolony again. Even been another country's
province for awhile. But the land never changed through al of that. And the people never changed.
They'refighting for afuture, same as dways. And aslong as the ice kegps ploughing down from the
north, keepsthe mist and thefog in the air to shield this place from the UV, there will be afuture here.
Something new, like the name says.

And by being new, that makes it something that Burl and Jerry and none of their countrymen can
understand. I've seen it happen to them. Their thoughts are like their country now, constrained by dykes
that will never withstand the thousand-year patience of the sea. Their dreamsarewalled in by armed
bordersthat might, for now, be keeping disease out, but just as certainly choke off what little life remains
within, atourniquet applied too tight and too late. At some level the Americans know that.

At someleve their government lets enough of them out beyond their iron bordersto search for thelife
they know they need. Searching here, in Audtrdia, through what's | eft of the EC. Just like the Maritime



Command lets my boat cross the Banks, the US Coast Guard blinks when men like Burl and Jerry dip
out to sea. Looking for survivors, they say. But in Audtralia, and through what's | ft of the EC, dl they
ever find are those whohave survived and now are only waiting without purpose. Out here, they find
those whoare survivors, and still survive. None of my passengers has ever understood thet difference
until it wastoo late.

Lindaanglesthe boat closer toward the shore and now the breakers sound over the barely idling engines.
Burl grabstherailing hard aswerise and fal with the growing grey swells.

“Arewe getting close?’ he asks.

“Seems s0,” | say, though the bright patch of fog that'sthe sunis il high enough over the dliffsthat |
know we won't be setting off for an hour or two. | tel Burl so.

“It's better at night?’ he asks.
“That'sright,” | say. “Especidly for the children.”

That dways works on these passengers. After dl, they say, that's what they're doing it for. Never for
themselves. Never for the adoption bounties. Not even any mention of their country's gene pool dowly
evgporating in the heat of acentury'sworth of toxic, mutagenic pollution. Thisisall for the children, they
say, the poor, poor children, thinking that the children of the outports need rescuing from their bleak
dismd life among the rocks and theice, asif for some reason they'd enjoy the new and better bleak and
dismd life of acountry that already has begun to live by night, afraid of the sun, choking onitsown
wadte, itsown pas, inflicting genetic ingtability to the point of serility to dl that were trgpped within the
delimiting bordersfirst forged by geography, now set even more immutably within afixed inertid intellect.

Burl ssumbles away from therailing toward the cooler and pulls another can of beer from the coldpacks.
Asif keeping the beer exposed to the air wouldn't keep it cold enough, asif just the fact that it is summer
isenough to require beer to be chilled. They do that alot, I've found, ignoring redity for what theyknow
isred.

“Woatchasee, Linda?’ | cal out.

Through the window of the cabin | see Lindawave one hand ahead and down, flashing threefingers. |
track the cliffs according to her instructions and spot the grey smudge of what we call Old Mike's cabin,
thefirgt of the landmarks we need to find our way. The cabinisin ruins, redlly, little more than a bleached
jumble of timber atop the rocks. But it lets us know were close to Dunder's Cove.

“That wherewe're going?’ Burl asks, beer in hand. | can tell the difference between the stink of ice and
fear now. He'struly scared. Asif he knowswhat's going to happen.

“Just an old shack,” | tdl him and he believesme. It'seasier. “Lots of old things on the cliffs out here.”
“But you know where we are, don't you?’
| nod. There's not much left to hide from him anymore.

“So there€'s an outport near?’ Helikesthat word. Usesit alot. Maybe it sounds diento him, asif thetrip
has taken him to another planet, asif he won't be facing humans, asif that makesit easer, too.

| nod again.

Burl saresat the dliffsand thefog. | wonder if they remind him of thewalls he's built against the sea



down south, and how usdless those wallswill be. “How do you find them?’ he asks me.

That's one of the things till to hide, until we get close to shore and the sun givesway to night. My
passport doesn't say so, and I've learned a mainland accent, but | know how to find the outports because
| was born here. Because my mother and father were born here, aswere their own. Because the folds of
these cliffsare the folds of my skin and the crash of the breakersisthe pounding of my heart and because
theicethat's ploughing down from the north in unending sheets that soon will defest the summer for the
next ten thousand yearsis my soul. Cold, perhaps, with features hidden, but more enduring than the seait

engulfs

Burl waitsfor my answer, knowing | have one, but Jerry's down bel ow with the guns and the others are
cutting their bulletsinto dum-dums and were not yet in position so | can't tell Burl what he wantsto
know.

So | tell him, “ Sometimes you see aboat, adory, going into the outports. Old and creaky, tied up some
places, dragged up in others, usualy hidden, not very well. Sometimes you see just splinters from where
theice took hold. Sometimes you see abuilding, too, like that one. Most of them are wood, like the
boats, dragged over from the west, the valleys, back when what roads there were, were clear, when
therewere dtill forests.”

Burl nodsin timeto therise and thefdl of thedeck. | liketo think he sensesthelife of theland and the
sea here. Something he's not familiar with. Something new.

| tell him that the redl outports arelong since flooded. That the buildings we see are the ones that were
built high enough. Scattered like barnacles across black rocks all craggy and scul pted and ragged. Asif
theicetook hold of the land once and splintered it, too. Eventudly, theice will reach to Forida. | see
Burl understands that, that he knows the true worth of his useless dykes, though he says nothing.

“Sometimes you seelots of buildings,” | tell him, and thisistrue. Y ou see them underwater. When there's
not much ice. Whole villages caught like paintings meting in rain. Rippling abit wherethe water's clear.
Disappearing softly, with no lines, no borders or boundaries, where the water's murky. Those buildings,
trapped like thet, quiet and till, make methink of waiting. Thefeding of waiting, looking down off the
side of the boat with the passengers. There have been agreat many Burls over the years. | haven' liked
any of them. Though sometimes, | have felt sorry for afew. | don't know yet if | will fed sorry for this
Burl.

Burl looks over therailing, beer held forgotten in his hand, asif trying to peer benesth the waves and the
years, trying to seethe past. Typicdl, | think.

They used to wak those ghost streets, narrow, twisting, thefirst survivorsdid. Their parents, anyway,
before the ocean rose up, swallowing the outports like the factories swallowed the fish. Lobsterslivein
those streets now, scuttling, and crabs. And thefish. Lots of fish inshore where the factories can't get
them, lazy schools of them weaving through the streets like flocks of dow birds, silvery white reflections
of the gullsthat used to follow the factories, back when there were gulls.

“Why do they doit?’ Burl asks.
“Dowhat?’ But | know what he means.
“Jugt givethemup.”

“Givewhat up?’



“Thechildren,” he says.

| stare at the cliffs. We're getting closer to where we need to be. “ They don't give them up, Mr. Finn.
Youvegot guns” | remind him.

“But you said, sometimes, they judt, they just leave the children there, for the shipsto take.”

“I said, I've heard the stories.”

“Then they don't?’ he asks. “Leave the children?’

Sometimes, | find it painful to be around these people. “Under current conditions, what would you do?’
“I'd do what was best for the children.”

“| assure you that that is what they do, too.”

The poor man smilesin rdlief. That's another common trait among them, the stubborn ing stence that
thereé's only oneway of looking at things. Their way. | don't try and set him straight.

By the time the patch of sun has passed behind the cliffs, all the passengers are gathered on the foredeck,
sddit by running lights. Four have blackened their faces with camouflage paint. They're the ones used to
beinthe Army. All of them wear laden equipment belts, loca transponders, and carry their rifles. All of
them pose like commandos prepared to take on avicious enemy. But they're only doing thisfor the
children.

Lindaand | keep them occupied with atransponder and wegpons drill while John and Eleanor wrestle
with the launching gear aft, dropping the dinghy into the dark water with enough splashing and grinding of
winch gearsto drown out the other sounds from the ocean.

We check the trangponders twice so that no one will lose hisway, wetell them. Linda starts talking about
using the handheld infrareds to see where the fires have been burning. The passengers listen atentively, in
love with their technology.

“Abovedl, besafe” Lindatdlsthem. “Dont fire unlessyou haveto.” But by theintensity of their eyes,
we see that the four with the painted faces have no intention of restraining themsalves. To them, thisis not
an adoption run, thisis not an attempt to rescue the poor children of the decaying world to bring them to
safety within Fortress America. Thisisahunt, pure and smple, amake-good for the killing fieldslost
now that Mexico is uninhabitable. They're right, of course, but they have the wrong idea of who isto be
the hunted.

Lindalooksto me but John gill hasn't given the signal from the winch. “Let's check those safeties one
moretime,” | tell them. “We want thisto go as smoothly and as quickly as possble.”

Burl gurgleswith abeer laugh. “ So you can get back home and spend al the money we paid you!”
| laugh with them, though the money's already spent and what it bought is Stting in the hold.

| hear the winch grind for amoment when | know it shouldn't. Eleanor stands by the aft railing, lit by a
floodlight fastened to the top of the cabin. She flashestwo fingers.

“Thedinghy'samost ready,” | say. Then| tell them that the seaiis choppy and I'd fed awholelot safer if
they'd just unload until we hit shore. Stop any chance of an accidentd discharge.

One of the men with apainted face is unhappy at the suggestion but | point out that everyone on shore



will be hiding away from the cliffs. No one's going to attack while we'rein the dinghy, heading for land.
He hearsthe truth in my voice and reluctantly disarms his weapons.

By now, of course, the Dunder's men have worked their way up the netting from their dory. | sensethem
moving in the shadows of the unlit half of the ship asLindaand | wave our disarmed passengers aft,
keeping them digtracted.

The Dunder's men are silent but they make no other attempt to hide now. Their dingy white jackets and
pants, padded thickly for insulation and protection, almost glow in the darkness of the degpening night.
Even their faces are encased in white sacks. An old tradition brought back to life to forestall any
identification, in case any passengers escape.

But no passengers ever escape.

Burl goes down easily with one blow. The rest except for two ex-soldiersfollow in seconds. Those two
men whirl a thefirst Sgn of the silent attack, assuming positions of martia arts combet.

But they are not facing other soldiers. They're facing pal e gpparitions who scream at them with wailing
indrawn breaths, even asthey swing their bladed pikes.

Oneex-soldier goesover therailing and hitsthe sea. | mourn the loss of his equipment, but the cold will
clam anyonein that water within minutes and | have long ago learned to respect the cold and giveit its
due.

The other ex-soldier goes cleanly, hisfind breath leaving his severed trachealike amummer'swail,
bubbling just abit a the end like Burl finishing abeer.

The attack takeslessthan thirty seconds. The passengers hadn't been expecting it, so of courseit iseasy.

Wework the rest of the night offloading the supplies we bought with the passengers payments. Book
disks. Tools. Seedsfor the greenhouses. The transactionswere al in cash so there are no records and no
trall. Burl and Jerry and the five otherswill be just ancther group of Americanswho have dipped illegdly
from their country to disappear in the dying world. Perhaps, as sometimes happened, abrother or friend
will come looking for them. And when and if that happensthey will have no difficulty in hiring aship to
take them up through theice, searching the outports. Thisland, this sea, thisice, my home, isadmirably
efficient in dedling with those who don't respect it.

| explain thisto Burl as he ststied on the deck, just asthe sun rises, apale glow in the mist. Without his
beer, Burl looks more frightened than ever. He cringes when Linda says everything's been offloaded.

“What happensto usnow?’ he asks. Hislipsare tinged with blue. It's the summer and it's getting that
cold.

“Y ou get offloaded, too,” | tel him. | hep himto hisfeet. Heisunsteady. “Youll findly get to seean
outport.”

“What happensthen?’ Histeeth are chattering. Thisisnot his climate, not hisworld. Heredly might as
well be on another planet, or from one.

“That'sup to the doctors,” | explain. The other passengers are being led to therailing. If they have
cooperated, then the Dunder's men untie their hands to et them climb down the rope ladder to the dory
moreeesily.

“Why doctors?’ he asks. | don't know yet if | should untie Burl's hands. The ship rocks up and down



with the swdls, the pulse of life.

“To seewhat you can add to the community, Mr. Finn. It'svery small, very sdf-contained, and sometime
soonisliableto be cut off by awinter that will last for centuries.”

Hetells me he doesn't understand what I'm saying.

“Contributionsto the gene poal,” | tell him. “We've found that not al of you are as badly affected asyou
think. In time, given a proper diet, arest from contaminants, there's a chance that you'll produce healthy

spermagan.”

“You'regoing tobreed us?’ He seems shocked by the suggestion.

“Y ou've taken so much from thisworld, Mr. Finn. Isn't it time you put something back?”

His cheeks go splotchy, angry red against the stark white of hisskin. “And if | can't?If Ican't?"

I'm away's surprised when they don't figure it out for themsdlves. “ Oneway or another, you will,” | tell
him. “Food's hard to get up here. But we do get it.”

Hetrembles badly, tied handsresting on therail. | watch his eyes asthey go to the seg, asif they look
beneath its grey surface, struggling to find ghost cities of the past, asif he knowsthat the past ishisonly
future. And in that moment, | sense something more about Burl Finn, something hidden. Perhaps he's had
an operation, perhaps an accident or exposure to something so toxic that his gametes will never run clean
and error free. Whatever, he seemsto know that there will only be one way he will give something back
to theworld. I think of him sucking on hisbeer, asif he wererecycling his own fluids.

“Why?" heasks.

| know that he knowsthe answer, but | tel him anyway. “For the children. For the future.”
“But likethis?’

“Likewhat?’ | ask him gently.

Hiswide, panicked eyes are so easy to read. Kidnapping, they say, theft, murder, cannibalism. A dozen
other terms of one world's horror. Another world's necessity.

"This!" he says by way of briefer explanation. “How can you?’

| didn't like him throughout the trip, and standing with him by the railing, with no more reason to hide
anything at al from him, my misson done, | find that | still don't like him. But | do, &t last, fed sorry for
him. I look at the dow pulse of the sealong enough that hiseyes are drawvn to it aswell, and at that
moment, | cut through the rope that binds his hands, giving him hisfina freedom. The dory creaks below
us, beneath the waiting rope ladder. Thefog isrose and yellow with the dawn.

“We're not jetsam, not dredges, not the forgotten waiting for our timeto be over,” | tell him. “We're not
likeyou are.” | step back from him, knowing what he must do even before he does. “We are survivors.
Always have been. And will be”

Tearsfreeze to his cheeksin the cold wind of this summer morning. Ther€sice nearby, beyond the fog,
closngin, inexorable, enduring. “What about me?’ He forms the words but doesn't say them.

| shake my head. “Y ou might have been able to ask that once, perhaps. But no longer.”



A Dunder's man, impatient, wails up from the dory, white arm waving Burl down and down.

Burl doesn't look at me again. | smdll theice waiting offshore. And hisfear. Thistime, they arethe same
again, brought into balance.

Burl Finn goes over therailing, spinning like alarge shard of something old and fragile. And when he hits
thethick grey surface of the water, it partsfor him, drawing him down to the ghost sireets of the outports
that so fascinate him. | wonder if in hislast moment he thinks that there till might be an escgpe for him,
that the water might hold and that he might walk upon it. Sometimes, | get that impression from my
passengers. That that's the type of peoplethey think they are.

But not thistime.

Heleavesonly aripple, and only for an ingtant. And then thereis only the splash of the sea againgt the
boat's hull asthe Dunder's men push off with the last of my passengers, heading for shore.

| waveafina timeto them, then Sgnd Lindato swing us out.

The sun amost breaks through the fog then, and on the wind that comesto me, | scent the continent of
icethat grows out there, coming from the north, invincible.

| stland at therailing, eager to meet it.

It amdlslike home.
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6. The Greenhouse Paper s by Jeff Hecht

“What puzzlesme,” said Alice as she picked at her sdlad, “iswhere the extra carbon goes. The carbon
dioxide budget must have been balanced before people messed it up. Clearing forests, burning fossi|
fuels, and other human activities add carbon dioxide to the atmosphere. But your modd adds alot more
carbon dioxide than the measured increase.”

| nodded glumly as| chewed my dfafasprouts. My globa carbon-cycle project was not going well. The
computer model was supposed to be my stepping stone from a postdoc to a permanent job. Y et even
the university's most powerful Cray couldn't make the numbers add up. “At least it isn't removing carbon
dioxide from the atmosphere,” | reminded her.

“Y our last run made carbon dioxide increase amost twice asfast asthe real measurements,” Alice
grumbled. “1 know there are uncertainties, but they aren't that big. If your numberswerered, the
greenhouse effect would be cooking us aready.”

“Did | hear you talking about the greenhouse effect?” Professor Andrew Harrison Harding settled his
250 pounds of immaculately groomed and impeccably tailored bulk into an empty chair. Histray was
laden with the faculty club's most fattening specids, rare roast beef, baked potato, and blueberry
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cheesecake.

“Yeswewere, Andrew,” Alice sighed. “I suppose you're going to tell usthat your economic voodoo
rites can makeit go away.”

“Now, now, MissMorris,” hereturned in his most condescending tone. Alice was afull professor with a
named chair, a |least ten years older than the economi<t, but he never used any of her proper titles. “I
would certainly hesitate to put economic sciencein the same category with weather forecasting. After dl,
we do rely on fundamentd principlesand laws.”

Alice arched her eyebrows, holding her response until she finished chewing adice of cucumber. “I
suppose you do. Wesather forecasters have to say which way the wind blows, but you only seeit blowing
totheright.”

“I suppose you claim to be objective?’ he harrumphed. “ The greenhouse effect isjust the latest | eftist cult
inthe physical sciences. Y ou recdl the energy criss, perhgps? Or limitsto growth? All futile effortsto
find wayslo stop the continual expansion possible with supply-side economics.”

“The buildup of atmospheric carbon dioxideis proven by carefully controlled measurements. The
association of warmer global temperatures with increasing carbon dioxide is good enough to pass tests of
gatistica significance. Measurements of air preserved in the pores of glacia ice show that carbon dioxide
levelsrose at the end of the Ice Age. Would you like the references, Andrew? Or would they go beyond
your gbility to manipulate numbersto your advantage?’

Helooked up from hisplate. “My dear MissMorris, | think you malign me. | digtinctly overheard you
say that you couldn't explain where dl the carbon went.”

“So what does economics have to do with that?’

“Perhaps that excess carbon is going into consumer goods, produced by the workings of the new
economics. Pladtics, certainly,” he paused to look at hisfork, but it was metd. “Housing, furniture,
clothing, and even paper contain carbon.” He brought the fork the rest of the way to his mouth.

“Do you know how much excess carbon isinvolved, Andrew? Five billion metric tonsayear. That's
more than the amount of hot air generated by al the world's economists and politicians.”

| had work to do and no patience for endless arguments. Alice's politics dated from grad school at
Berkeley in the Sxties; she secretly hoped the greenhouse effect would melt the ice caps, flood Wall
Street, and drown the bloated capitalist swine. Andrew Harrison Harding was one of the new
conservatives, getting rich with lucrative consulting contracts. | caught Alice's eye and excused mysdf.

* * * %

When | arrived a Alices office later in the afternoon, | made the mistake of asking if Harding might have
sad something worthwhile,

“That fool makes me respect the academic credentias of the physica education department!”

“But shouldn't we consider human possessionsin our carbon balance sheet? A wooden house must
contain afew tons of carbon, and it stays there forever, or at least until it's replaced by anew house. Say
four people per house, add the furniture, and...”

She shook her head. “It won't balance the books, Petra, even with Andrew's crooked numerology.
People don't build houses every year, and they aren't al made of wood, anyway. There's probably some
effect, if you multiply the rate of population increase by carbon per household. But most of itisin



developing countries. They certainly aren't accumulating much wealth. Y ou can add it to the model, but
it'snot going to solve anything.”

Shewasright, of course. | dumped discouraged in the chair, dwarfed by the stacks of journals on her
work table. “What can we do to balance the equations?’ | asked. “We must be missing SOME carbon
anks”

Alice nodded. “It'sdl very hard to quantify, and it's even more complex because it might change with
time, if the carbon sinks get saturated. Some new work claimsthe mgjor sinks are on land in the northern
hemisphere. and nobody knows how effectively seawater soaks up carbon dioxide or where it goes
from the ocean surface.” She sighed in discouragement.

An undergraduate knocked at the door, atypicdly tal and skinny kid with rumpled kinky hair.
“Professor Morris?’ he asked, hesitatingly. “I had some questions about this assgnment....”

It wastimefor Alice's undergraduate office hours. | excused mysdlf to ook for some fresh ideas. They
were very dow in coming.

* * * %

Over the next week, | added the carbon content of housing to the mode, and it vanished into
inggnificance. | adjusted some assumptions about the atmosphere, with no visible result. Two days of
searching every database vaguely related to carbon-dioxide absorption by the oceans gave me sore eyes,
and left me amazed a how little solid information existed.

| was comparing two runs of the model when Alice arrived a my tiny basement office bearing her
briefcase and agrim expression. “Did you keep track of how many runs you made last month, Petra?’

| shook my head, beginning to fed uneasy.

She pulled agreen-and-white printout from the briefcase. “1 just got our statement from the computer
center. Y our model has eaten my entire Cray budget, and there's four months|eft in thefisca year.”

“So no more Cray?’

She nodded. “At least until you take on some of the fund-raising burden.” She dropped afat manila
envelope onto my desk. It was standard government issue, with astylized black eagle printed in the
upper right corner. Her expression told me to open it.

The form letter seemed to bear good news. “ The Agency will entertain innovative conceptud proposas
with objectives which bear relevance to dleviating the release of greenhouse gasesinto the atmospheric
environment.” A quick scan of the photocopied polysyllables revealed no specific goas. but plenty of
buzzwords: “innovative,” “fundamenta concepts,” “high leverage,” “potentiad” and “ breskthrough.”

| looked up at Alice. “It sounds like they want lots of blue sky with less carbon dioxide. Y ou want meto
write something?”

“Y ou want any more computer time?’

| sghed and looked back at the cover letter. My eyes opened wide when they caught the name at the
bottom. “ Andrew Harrison Harding, specia consultant to the Adminigtrator!” | read in disbelief.

“Oh. it'sthat project,” groaned Alice. “1 heard about it. Andy knows the administrator, and he pulled
strings to sneak some money to needy economists. Don't bother withit,” shesaid. “I'll seeif | can scare
up something to get us some money. Meanwhile, say off the Cray.”



* * % %

| stopped by Alice's office early the next morning, looking for something to do until | could get back to
the computer model. Sheinvited mein, gpologizing as she removed apile of journasthat had dipped into
the last empty chair. “I'm afraid | can't keep up with these journals. Sometimes | think they just grow
I,.He.ﬂ

Ingpiration struck as | glanced around the cluttered office. Floor to ceiling bookcases packed with
journaslined onewall. Another big bookcase stood beside the window, and two more dong the same
wall as her desk. All that paper was the product of years of research on the greenhouse effect. “Paper,” |
sad, asthelight dawned, “the magic word is paper.”

She looked a me, completely baffled, not at al the usua self-possessed Alice.

“Paper,” | repeated, looking at the crammed bookcases and overflowing table. Alice had stocked her
office with the better part of aforest. “How much paper do you have in this office?’

“I don't know,” shereplied distantly. “A lot, but it containsalot of—"

“Y ou've saved tons of paper. Aslong asyou keep it, the carbon in it will never become greenhouse
carbon dioxide. That's what's helping the continents soak up carbon.”

“Oh, Petral” she sighed, “don't beridiculous. Why don't you settle down and think up a proposal to get
some money for computer time? Do you want to be a postdoc forever?’

| trudged dejectedly back to my cubicle, in no mood to accomplish anything. Andrew Harrison Harding's
request for proposals till sat on the desk. | picked it up, wondering how much paper had been wasted
on it. Could accumulating paper redly dow the greenhouse effect? With nothing better to do, | decided
to quantify the matter.

Thefirg task was to estimate the carbon content of atypica 8.5 by 11 inch page. Precison demanded
careful carbonization of severd hundred representative sheets, weighing the ashes on andytica baances,
averaging the results, and taking means and standard deviations. | took aream of paper from the
storeroom, weighed it on the department mail scale, divided, guessed at the carbon content, and got a
rough estimate; one gram of carbon per sheet.

The next step was converting five billion tons of carbon into paper units. The result was on the back of an
envelopein asecond: 5 x 10*sheetsin proper scientific notation. or five quadrillioniif | relly wanted to
impress someone. Divided by world population, it was amillion sheets per person. That—I found by
measuring abox of computer paper in the storeroom—is a pile about 100 meters high, or avolume of 6
cubic meters. Three solid closetsayear! Even Alice did not collect that much.

What about junk mail and other solid waste? Trash in landfills doesn't decay very fast, s0 | could assume
it staysthere dmost forever. One reference said each American generates about 750 kilograms of solid
wasteayear. If 100 kilograms was carbon sequestered in landfills, and if everyonein theworld
generated that much solid waste, that would only account for half abillion tons of carbon. However, most
people live in developing countries where they don't generate as much trash.

| should have stopped there. | would have stopped, if | had had anything elseto do. But | didn't, so |
browsed through the library, getting more and more frustrated with the carbon-dioxide problem.

The literature contained perfectly serious proposasto plant an areathe sze of Audtraiain fast-growing
trees, cut them down every few years, and bury thewood so it would not decay. Nobody was doing
anything about the greenhouse effect but generating hot air and paper.



Theleast | could do, | decided on the way back to my basement office, was to show how ludicrous the
wholething was. Sitting at my desk, | devised a purely paper solution. To generate the needed paper, |
would put scientists to work generating reports. The greenhouse is an important globd problem, so
everyonein theworld should get the reports, and preserve them indefinitely. It would take 10,000
scientists, each writing a 100-page report each year, to generate the required million sheets of paper per

person.

| would be lucky to wind up as one of them, | thought sourly, then saw Andrew Harrison Harding's
request for proposals sitting in my basket. “Why not?’ | asked mysalf, and switched on my word
processor, convinced | could do better than any economist.

Thewordsflowed fredly al afternoon. At leadt, | told mysdif, | was practicing the proposal-writing skills
that Alicethought were important. Gloss over difficulties, she had advised in acynica mood. Waving my
hands, | dismissed the energy costs of producing paper as*anissueto be studied in more detall ina
separate study, but obvioudy of an order of magnitude no more than comparable to the energy costs of
burying biomass to sequester carbon.” | passed off the request for a preliminary environmenta impact
statement by saying that paper producers would be required to abide by existing laws.

| broke for alight dinner at the university cafeteria, and returned with the best idea of the day. Inthe
section on “Long-term impact” | explained how paper reserves could provide afeedback mechanism to
prevent areturn of theice ages. “|ce core measurements show that past declinesin atmospheric carbon
dioxide were associated with cooler temperatures and glacia episodes.” | wrote. “1n the event that too
much carbon is removed from the atmosphere, the paper reserves could be burned, depositing extra
carbon dioxide in the atmosphere to restore the proper greenhouse balance, and providing short-term
heset to people in the bargain.”

By midnight, the whole crazy thing wasfinished. | printed it out, bundled it with the request for proposals,
and left it dtting on Alice's desk for her perusal in the morning.

Wheat | had not counted on was Alice coming down with the flu. She didn't show up Friday, and it was
my turn the following Monday. Tuesday and Wednesday she was out of town at a seminar, and by
Thursday | had gotten involved with another postdoc's s mulations of atmospheric methaneflux. It was
not until the following week that | asked Alice what she had thought of my mock proposal.

“What?" She had never seenit, and acareful exploration of the desktop debrisrevealed no sign of it.
“I'msurel put it right here,” | said, pointing at a basket on her desk.

“Areyou sure it was that basket?” A troubled expression came over Alicesface.

| nodded. “It wasthe only onel could see.”

“That'sthe OUT basket. | think it lost itslabel. IN isover here,” she pointed to a second basket hidden
by afoot of papers. “Thingsleft inthe OUT basket are mailed.”

Asmy stomach sank, | asked what might happen.
“Knowing how the whedls of bureaucracy grind, with any luck well never hear of it again.”

Somehow | was not reassured.

* k x %

It was several weeks before Andrew Harrison Harding again settled his pin-striped bulk at our table with
atray over-flowing with lunch. Hewasal amiles.



“My dear Petra.” he began. “| was so pleased to see your proposal. The reviewers gave it the highest
rating of any that we saw.”

| stuttered an expression of gratitude as Alice'sjaw dropped in astonishment. | kept cool. Crazy ideaor
not, this could be my ticket to a permanent job.

“We're going to give you the full haf million. of course,” he continued. “But we did have one long-term
suggestion. It's our deep belief that the best solutionsto any problem—indeed the only possible
solutions—come from the private sector. That'swhy we have no faith in planting trees or trying to be
more energy efficient. Thereésno profit init. But your proposa nicely complements one of my own idess,
which isto draw on the expertise of the magazine and advertising industries. We can minimize
public-sector expense and demonstrate once again that the private sector can provide the proper
economic solutions.”

| didn't darelook at Alice. It wasall | could do to keep my own composure.

“The optimum solution,” he continued, “is publication by the private sector. It should be easy to
demondtrate potentia profits. Look at the success of trade magazines, and free weekly papers mailed to
residents of suburban communities. These publicationswill go to everyone on the planet, for aguaranteed
circulation of fivebillion. They have along-term captive audience, moreover, because everyone will have
to keep them. We can have different demographic editions, and companies can use their advertisng to
show their concern with bettering the planet. Infact, | am proposing an economic assessment to show the
ideaisimpossible for advertisersto resst.”

Steam wasrising from Alice'sears. “ Andrew,” she sputtered, “thisisthe most....”

Knowing what was coming, | kicked her firmly under the table. Speechless, shelooked a mein
bewilderment and dismay. This might be the most insane geophysical project in recorded history. But if
they wanted to give me all that money, theleast | could do wastake it with a straight face.

About the Author

Jeff Hecht is afree-lance science and technology writer and Boston correspondent for the British weekly
New Scientist. His book, City of Light: The Story of Fiber Optics, appeared in 1999 from Oxford
Universty Press.
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[11. Computers, Robots, and Minds

The question of whether machines can think—or willever be able to think—has fascinated people for
centuries. In 1920, Czech writer Karel Capek becamethefirst to cal artificial workers*robots.” Inthe
1940s, the late Isaac Asmov (1920-1992) devised the “ Three Laws of Robotics’ that robot designers
would surdly build into their cregtions. The“ Three Laws,” first spelled out explicitly in“Runaround,” are:

1. A robot may not injure ahuman being or, through inaction, alow a human being to come to harm.

2. A robot must obey the orders given it by human beings except where such orders would conflict with
the First Law.

3. A robot must protect its own existence as long as such protection does not conflict with the First or
Second Laws.
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Theinevitable conflicts among these laws gave Asmov the materia for anumber of hismost famous
dories.

But, can machinesthink? The question remains, even though we now have computers that can do
sophisticated math, play chess, solve puzzles, and do other things that were once thought uniquely human,
and uniqudly “thinking.” Some scientigts till dlaim thinking is something only abiologica brain—ahuman
brain—can possibly be capable of. Many think it isonly a matter of time before the last hurdieis leapt
and we are forced to confess that, yes, a computer, arobot, a machine can have as capable amind as
our own. In“LaMacching,” Chris Beckett suggests that we will indeed have to be forced to make that
confesson.

Would the machine be able to think if it hadyour mind instead of acomputer program? It has been
suggested thet it will in time be possible to copy ahuman mind into acomputer. Will the copy be human?
Will it betrulyyou? Greg Egan is one of many writers who have considered this Stuation; “Learning to Be
M€’ uses only one of the severa possible ways of copying.

[Back to Table of Contents]

7. Runaround by I saac Asmov

It was one of Gregory Powell's favorite platitudes that nothing was to be gained from excitement, so
when Mike Donovan came legping down the stairs toward him, red hair matted with perspiration, Powell
frowned.

“What'swrong?’ hesad. “Bregk afingernail ?’

“Y aasah,” snarled Donovan, feverishly. “What have you been doing in the sublevelsdl day?’ Hetook a
deep breath and blurted out, “ Speedy never returned.”

Powell's eyes widened momentarily and he stopped on the stairs; then he recovered and resumed his
upward steps. He didn't speak until he reached the head of the flight, and then:

“Y ou sent him after the sdenium?’
“yes”

“And how long has he been out?’
“Five hoursnow.”

Silence! Thiswasadevil of astuation. Here they were, on Mercury exactly twelve hours—and aready
up to the eyebrowsin the worst sort of trouble. Mercury had long been the jinx world of the System, but
thiswas drawing it rather strong—even for ajinx.

Powdll said, “ Start at the beginning, and let's get this straight.”

They werein the radio room now—uwith its already subtly antiquated equipment, untouched for the ten
years previousto ther arrival. Even ten years, technologically speaking, meant so much. Compare
Speedy with the type of robot they must have had back in 2005. But then, advances in robotics these
days were tremendous. Powell touched atill gleaming meta surface gingerly. Theair of disusethat
touched everything about the room—and the entire Station—was infinitely depressing.
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Donovan must havefdt it. He began: “1 tried to locate him by radio, but it was no go. Radio isn't any
good on the Mercury Sunside—not past two miles, anyway. That's one of the reasonsthe First
Expedition failed. And we can't put up the ultrawave equipment for weeks yet—"

“Skip dl that. Whatdid you get?”

“I located the unorganized body signd in the short wave. It was no good for anything except his position.
| kept track of him that way for two hours and plotted the results on the map.”

There was aydlowed square of parchment in his hip pocket—arelic of the unsuccessful First
Expedition—and he dapped it down on the desk with vicious force, spreading it flat with the palm of his
hand. Powdll, hands clasped across his chest, watched it at long range.

Donovan's pencil pointed nervoudy. “Thered crossisthe selenium pool. Y ou marked it yoursdlf.”
“Which oneisit?’ interrupted Powell. “There were three that MacDougd |ocated for us before he left.”

“| sent Speedy to the nearest, naturaly. Seventeen miles away. But what difference does that make?’
Therewastension in hisvoice. “ There are the penciled dots that mark Speedy's position.”

And for thefirgt time Powell's artificia gplomb was shaken and his hands shot forward for the map.
“Areyou serious? Thisisimpossble”
“Thereitis,” growled Donovan.

Thelittle dots that marked the position formed arough circle about the red cross of the selenium pooal.
And Powd l'sfingers went to his brown mustache, the unfailing signd of anxiety.

Donovan added: “In thetwo hours | checked on him, he circled that damned pool four times. It seems
likely to methat helll keep that up forever. Do you redlize the position we'rein?’

Powdl looked up shortly, and said nothing. Oh, yes, he redlized the position they werein. It worked itsalf
out as smply asasyllogism. The photo-cdll banks that a one stood between the full power of Mercury's
monstrous sun and themsalves were shot to hell. The only thing that could save them was selenium. The
only thing that could get the selenium was Speedy. If Speedy didn't come back, no selenium. No
selenium, no photo-cdll banks. No photo-banks—well, desth by dow broiling is one of the more
unpleasant ways of being donein.

Donovan rubbed hisred mop of hair savagely and expressed himsdf with bitterness. “Well bethe
laughingstock of the System, Greg. How can everything have gone so wrong so soon? The great team of
Powell and Donovan is sent out to Mercury to report on the advisability of reopening the Sunside Mining
Station with modern techniques and robots and we ruin everything thefirst day. A purely routinejob, too.
Well never liveit down.”

“Wewon't haveto, perhaps” replied Powdl, quietly. “1f we don't do something quickly, living anything
down—or even just plain living—will be out of the question.”

“Don't bestupid! If you fed funny about it, Greg, | don't. It was criminal, sending us out here with only
onerobot. And it was your bright ideathat we could handle the photo-cell banks ourselves.”

“Now you're being unfair. It wasamutua decison and you know it. All we needed was akilogram of
selenium, a Stillhead Dielectrode Plate and about three hours' time—and there are pools of pure
selenium dl over Sunside. MacDougd's spectroreflector spotted three for usin five minutes, didn't it?



Wheét the devil! We couldn't have waited for next conjunction.”

“Well, what are we going to do? Powell, you've got an idea. | know you have, or you wouldn't be so
cam. You're no more ahero than | am. Go on, spill it!”

“We can't go after Speedy ourselves, Mike—not on the Sunside. Even the new insosuits aren't good for
more than twenty minutesin direct sunlight. But you know the old saying, * Set arobot to catch arobot.’
Look, Mike, maybe things aren't so bad. We've got six robots down in the sublevels, that we may be
ableto use, if they work. If they work.”

Therewas aglint of sudden hope in Donovan's eyes. “Y ou mean six robots from the First Expedition.
Areyou sure? They may be subrobotic machines. Ten yearsisalong time asfar asrobot-types are
concerned, you know.”

“No, they're robots. I've spent al day with them and | know. They've got positronic brains: primitive, of
course.” He placed the map in his pocket. “Let's go down.”

* k k %

The robots were on the lowest sublevel—all six of them surrounded by musty packing cases of uncertain
content. They were large, extremely so, and even though they werein asitting position on thefloor, legs
straddled out before them, their heads were agood seven feet inthe air.

Donovan whigtled. “Look at the size of them, will you? The chests must be ten feet around.”

“That's because they're supplied with the old McGuffy gears. I've been over theinsdes—crummiest set
you've ever seen.”

“Have you powered them yet?’

“No. Therewasn't any reason to. | don't think there's anything wrong with them. Even the digphragmisin
reasonable order. They might talk.”

He had unscrewed the chest plate of the nearest as he spoke, inserted the two-inch sphere that contained
thetiny spark of atomic energy that wasarobot'slife. There was difficulty infitting it, but he managed,
and then screwed the plate back on again in laborious fashion. Theradio controls of more modern
models had not been heard of ten years earlier. And then to the other five,

Donovan said uneasily, “ They haven't moved.”

“No ordersto do so,” replied Powell, succinctly. He went back to the first in the line and struck him on
the chest. “You! Do you hear me?’

The monster's head bent dowly and the eyes fixed themselves on Powell. Then, in aharsh, squawking
voice—likethat of amedieva phonograph, he grated, “Y es, Master!”

Powell grinned humorlesdy at Donovan. “ Did you get that? Those were the days of thefirst talking
robotswhen it looked asif the use of robots on Earth would be banned. The makers were fighting that
and they built good, hedlthy dave complexesinto the damned machines.”

“It didn't help them,” muttered Donovan.
“No, it didn't, but they suretried.” He turned once more to the robot. “Get up!”

The robot towered upward dowly and Donovan's head craned and his puckered lips whistled.



Powell said: “ Can you go out upon the surface? In the light?’

There was consideration while the robot's dow brain worked. Then, “Yes, Magter.”
“Good. Do you know what amileis?’

Another consideration, and another dow answer. “Y es, Master.”

“We will take you up to the surface then and indicate adirection. Y ou will go about seventeen miles, and
somewherein that genera region you will meet another robot, smaller than yoursdlf. Y ou understand so
fa?

1] Y%, M ﬂa.”

“You will find thisrobot and order him to return. If he does not wish to, you are to bring him back by
force”

Donovan clutched a Powdl's deeve. “Why not send him for the selenium direct?’

“Because | want Speedy back, nitwit. | want to find out what's wrong with him.” And to the robot, “All
right, you, follow me.”

The robot remai ned motionless and his voice rumbled: “Pardon, Magter, but | cannot. Y ou must mount
fird.” Hiscumsy arms had come together with athwack, blunt fingersinterlacing.

Powell stared and then pinched at his mustache. “Uh ... oh!”
Donovan's eyes bulged. “Weve got to ride him? Like ahorse?’

“| guessthat'stheidea. | don't know why, though. | can't see—Yes, | do. | told you they were playing
up robot-safety in those days. Evidently, they were going to sell the notion of safety by not alowing them
to move about, without amahout on their shouldersal the time. What do we do now?’

“That'swhat I've been thinking,” muttered Donovan. “We can't go out on the surface, with arobot or
without. Oh, for the love of Pete"—and he snapped hisfingerstwice. He grew excited. “ Give me that
map you've got. | haven't sudied it for two hoursfor nothing. ThisisaMining Station. What's wrong with
using thetunnels?’

The Mining Station was ablack circle on the map, and the light dotted linesthat were tunnels stretched
out about it in spiderweb fashion.

Donovan studied the list of symbols at the bottom of the map. “Look,” he said, “the small black dotsare
opening to the surface, and here's one maybe three miles away from the selenium pool. There'sanumber
here—you'd think they'd write larger—13a. If the robots know their way around here—"

Powell shot the question and received the dull “ Y es, Magter,” in reply. “Get your insosuit,” he said with
sidfaction.

It wasthefirgt time either had worn the insosuits—which marked one time more than either had expected
to upon their arrival the day before—and they tested their limb movements uncomfortably.

Theinsosuit wasfar bulkier and far uglier than the regulation spacesuit; but withd considerably lighter,
dueto thefact that they were entirdly nonmetallic in composition. Composed of heat-resistant plastic and
chemically treated cork layers, and equipped with a desiccating unit to keep the air bone-dry, the
insosuits could withstand the full glare of Mercury's sun for twenty minutes. Five to ten minutes more, as



well, without actudly killing the occupant.

And il the robot's hands formed the stirrup, nor did he betray the dightest atom of surprise at the
grotesgue figure into which Powell had been converted.

Powdl|'s radio-harshened voice boomed out: “Are you ready to take usto Exit 13a?’
“Yes, Madter.”

Good, thought Powell; they might lack radio control but at least they werefitted for radio reception.
“Mount one or the other, Mike,” he said to Donovan.

He placed afoot in the improvised stirrup and swung upward. He found the seat comfortable; there was
the humped back of the robot, evidently shaped for the purpose, ashallow groove along each shoulder
for the thighs and two elongated “ears” whose purpose now seemed obvious.

Powell seized the ears and twisted the head. His mount turned ponderoudy. “Lead on, Macduff.” But he
did not fed at dl light-hearted.

The gigantic robots moved dowly, with mechanical precision, through the doorway that cleared their
heads by a scant foot, so that the two men had to duck hurriedly, dong anarrow corridor in which their
unhurried footsteps boomed monotonoudy and into the air lock.

Thelong, airlesstunnd that stretched to a pinpoint before them brought home forcefully to Powell the
exact magnitude of the task accomplished by the First Expedition, with their crude robots and their
gtart-from-scratch necessities. They might have been afailure, but their failure was agood dedl better
than the usud run of the System'’s successes.

The robots plodded onward with a pace that never varied and with footsteps that never lengthened.

Powell said: “Notice that these tunnels are blazing with lights and that the temperature is Earth-normdl.
It's probably been like thisdl the ten yearsthat this place has remained empty.”

“How'sthat?’

“Cheap energy; chegpest in the System. Sunpower, you know, and on Mercury's Sunside, sunpower is
something. That'swhy the Station was built in the sunlight rather than in the shadow of amountain. It's
redly ahuge energy converter. The heat isturned into eectricity, light, mechanica work and what have
you; S0 that energy is supplied and the Station is cooled in asmultaneous process.”

“Look,” said Donovan. “Thisisdl very educationa, but would you mind changing the subject? 1t so
happens that this conversion of energy that you talk about is carried on by the photo-cell banks
mainly—and that is atender subject with me at the moment.”

Powell grunted vaguely and when Donovan broke the resulting silence, it was to change the subject
completely. “Listen, Greg. What the devil'swrong with Speedy, anyway?| can't understand it.”

It's not easy to shrug shouldersin an insosuit, but Powell tried it. “I don't know, Mike. Y ou know he's
perfectly adapted to aMercurian environment. Heat doesn't mean anything to him and he's built for the
light gravity and the broken ground. He's fool proof—or, &t least, he should be.”

Silencefdl. Thistime, slencethat lasted.

“Master,” said therobot, “we are here.”



“Eh?" Powel snapped out of asemidrowse. “Wdll, get us out of here—out to the surface.”

They found themsdalvesin atiny substation, empty, airless, ruined. Donovan had inspected ajagged hole
in the upper reaches of one of the wals by thelight of his pocket flash.

“Meteorite, do you suppose?’ he had asked.
Powell shrugged. “To hell with that. It doesn't matter. Let's get out.”

A towering cliff of ablack, basdltic rock cut off the sunlight, and the degp night shadow of an airless
world surrounded them. Before them, the shadow reached out and ended in knife-edge abruptnessinto
an al-but-unbearable blaze of whitelight, that glittered from myriad crystals aong arocky ground.

“Space!” gasped Donovan. “It looks like snow.” And it did.
Powell's eyes swept the jagged gdlitter of Mercury to the horizon and winced at the gorgeous brilliance.

“Thismust be an unusua area,” he said. “The generd abedo of Mercury islow and most of the soil is
gray pumice. Something like the Moon, you know. Beautiful, isn't it?’

Hewasthankful for thelight filtersin their visplates. Beautiful or not, alook at the sunlight through
draight glasswould have blinded them insde of haf aminute.

Donovan waslooking at the spring thermometer on hiswrigt. “Holy smokes, the temperature is eighty
centigrade!”

Powd| checked hisown and said: “Um-m-m. A little high. Atmosphere, you know.”
“On Mercury? Areyou nuts?’

“Mercury isnt redly airless,” explained Powell, in absent-minded fashion. He was adjusting the binocular
attachmentsto hisvisiplate, and the bloated fingers of theinsosuit were clumsy at it. “Thereisathin
exhaation that clingsto its surface—vapors of the more volatile e ements and compounds that are heavy
enough for Mercurian gravity to retain. Y ou know: sslenium, iodine, mercury, galium, potassum,
bismuth, volatile oxides. The vapors sweep into the shadows and condense, giving up hest. It'sasort of
gigantic ill. Infact, if you useyour flash, you'll probably find that the Sde of the dliff is covered with, say,
hoar-sulphur, or maybe quicksiIver dew.

“It doesn't matter, though. Our suits can stand ameady eighty indefinitely.”
Powell had adjusted the binocular attachments, so that he seemed as eye-stalked as a snall.
Donovan watched tensely. “ See anything?’

The other did not answer immediately, and when he did, his voice was anxious and thoughtful. “Therésa
dark spot on the horizon that might be the selenium pooal. It'sin theright place. But | don't see Speedy.”

Powdl| clambered upward in an ingtinctive gtriving for better view, till he was standing in unsteady fashion
upon hisrobot's shoulders. Legs straddled wide, eyes straining, he said: “1 think ... | think—Yes it's
definitely he. HeE's coming thisway.”

Donovan followed the pointing finger. He had no binoculars, but there was atiny moving dot, black
againg the blazing brilliance of the crystaline ground.

“I s;ehim,” heydled. “Let'sget going!”



Powell had hopped down into a Sitting position on the robot again, and his suited hand dapped against
the Gargantuan's barrel chest. “Get going!”

“Giddy-ap,” yeled Donovan, and thumped his hedls, spur fashion.

* * * %

The robots started off, the regular thudding of their footsteps silent in the airlessness, for the nonmetalic
fabric of the insosuits did not transmit sound. There was only arhythmic vibration just below the border
of actud hearing.

“Fadter,” yelled Donovan. The rhythm did not change.

“Nouse,” cried Powel, inreply. “These junk heaps are only geared to one speed. Do you think they're
equipped with sdective flexors?’

They had burgt through the shadow, and the sunlight came down in awhite-hot wash and poured liquidly
about them.

Donovan ducked involuntarily. “Wow! Isitimagination or do | fed heat?”
“Youll fed more presently,” wasthe grim reply. “ Keep your eye on Speedy.”

Robot SPD 13 was near enough to be seen in detail now. His graceful, streamlined body threw out
blazing highlights as he loped with easy speed across the broken ground. His name was derived from his
serid initids, of course, but it was apt, nevertheless, for the SPD model s were among the fastest robots
turned out by the United States Robots and Mechanical Men Corporation.

“Hey, Speedy,” howled Donovan, and waved afrantic hand.
“Speedy!” shouted Powell. “Come herel”

The distance between the men and the errant robot was being cut down momentarily—more by the
efforts of Speedy than the dow plodding of the ten-year-old antique mounts of Donovan and Powell.

They were close enough now to notice that Speedy's gait included a peculiar rolling stagger, a noticeable
Sde-to-sde lurch—and then, as Powell waved his hand again and sent maximum juice into his compact
head-set radio sender, in preparation for another shout, Speedy looked up and saw them.

Speedy hopped to a halt and remained standing for amoment—with just atiny, unsteady weave, as
though he were swaying in alight wind.

Powell ydled: “All right, Speedy. Come here, boy.”
Whereupon Speedy's robot voice sounded in Powell's earphones for the first time.

It said: “Hot dog, let's play games. Y ou catch me and | catch you; no love can cut our knife in two. For
I'm Little Buttercup, sweet Little Buttercup. Whoops!” Turning on his hedl, he sped off in the direction
from which he had come, with a peed and fury that kicked up gouts of baked dust.

And hislast words as he receded into the distance were, “There grew alittle flower ‘neath a great oak
tree,” followed by a curious metalic clicking that might have been arobotic equivaent of ahiccup.

Donovan said weakly: “Where did he pick up the Gilbert and Sullivan? Say, Greg, he ... hesdrunk or
something.”



“If you hadn't told me,” wasthe bitter response, “1'd never redizeit. Let's get back to the cliff. I'm
roading.”

It was Powell who broke the desperate silence. “Inthefirst place,” he said, “ Speedy isn't drunk—not in
the human sense—because he's arobot, and robots don't get drunk. However, there's something wrong
with him which isthe robotic equivaent of drunkenness”

“Tome, hesdrunk,” stated Donovan, emphaticaly, “and dl | know isthat he thinks were playing games.
And we're not. It'samatter of life and very gruesome desth.”

“All right. Don't hurry me. A robot's only arobot. Once we find out what's wrong with him, we can fix it
andgoon.”

“Once,” said Donovan, sourly.

Powd | ignored him. “ Speedy is perfectly adapted to norma Mercurian environment. But this
region"—and his arm swept wide—"is definitely abnormal. There's our clue. Now where do these
crystds come from? They might have formed from adowly cooling liquid; but where would you get liquid
50 hot that it would cool in Mercury's sun?’

“Volcanic action,” suggested Donovan, instantly, and Powell's body tensed.

“Out of the mouths of sucklings,” he said inasmall, strange voice, and remained very ill for five minutes.
Then, hesaid, “Listen, Mike, what did you say to Speedy when you sent him after the sdenium?’
Donovan was taken aback. “Well damn it—I don't know. | just told him to get it.”

“Yes, | know. But how? Try to remember the exact words.”

“I said ... uh ... | said: * Speedy, we need some selenium. Y ou can get it such-and-such aplace. Go get
it That'sdl. What more did you want meto say?’

“You didn't put any urgency into the order, did you?’
“What for? It was pure routine.”

Powell sghed. “Wadll, it can't be helped now—mbut we'rein afinefix.” He had dismounted from his robot,
and was Sitting, back againg the cliff. Donovan joined him and they linked arms. In the distance the
burning sunlight seemed to wait cat-and-mouse for them, and just next to them, the two giant robots were
invisble but for the dull red of their photod ectric eyesthat stared down at them, unblinking, unwavering
and unconcerned.

Unconcerned! Aswasal this poisonous Mercury, aslargeinjinx asit wassmdl insze.

Powell's radio voice was tense in Donovan's ear: “Now, look, |et's start with the three fundamental Rules
of Robotics—the three rulesthat are built most deeply into arobot's positronic brain.” In the darkness,
his gloved fingersticked off each point.

“We have: One, arobot may not injure ahuman being, or, through inaction, alow ahuman being to come
to harm.”

113 Rig,t! ”
“Two,” continued Powell, “arobot must obey the orders given it by human beings except where such



orderswould conflict with the First Law.”

“Right”

“And three, arobot must protect its own existence as long as such protection does not conflict with the
First or Second Laws.”

“Right! Now where are we?’

“Exactly at the explanation. The conflict between the various rulesisironed out by the different positronic
potentidsin the brain. Well say that arobot iswalking into danger and knows it. The automatic potential
that Rule 3 sets up turns him back. But suppose you order him to walk into that danger. In that case,
Rule 2 sets up acounterpotentia higher than the previous one and the robot follows orders at the risk of
exigence”

“Wdl, | know that. What about it?’

“Let'stake Speedy's case. Speedy is one of the latest models, extremely speciaized, and as expensive as
abattleship. It'snot athing to belightly destroyed.”

“ &?l

“So Rule 3 has been strengthened—that was specificaly mentioned, by the way, in the advance notices
on the SPD models—so that hisalergy to danger isunusudly high. At the same time, when you sent him
out after the selenium, you gave him his order casualy and without speciad emphasis, so that the Rule 2
potentia set-up was rather weak. Now, hold on; I'm just stating facts.”

“All right, go ahead. | think | getit.”

“Y ou see how it works, don't you? There's some sort of danger centering at the selenium pooal. It
increases as he approaches, and at a certain distance from it the Rule 3 potentia, unusudly high to sart
with, exactly balancesthe Rule 2 potentid, unusudly low to sart with.”

Donovan roseto hisfeet in excitement. “ And it strikes an equilibrium. | see. Rule 3 drives him back and
Rule 2 drives him forward—"

“So hefollowsacircle around the selenium pool, staying on thelocus of dl points of potentia equilibrium.
And unlesswe do something about it, hell stay on that circle forever, giving us the good old runaround.”
Then, more thoughtfully: “And that, by theway, iswhat makes him drunk. At potentia equilibrium, half
the positronic paths of hisbrain are out of kilter. I'm not arobot specidigt, but that ssems obvious.
Probably hel'slost control of just those parts of his voluntary mechanism that ahuman drunk has.

Ve-e-ery pretty.”
“But what's the danger? If we knew what he was running from—"

“Y ou suggested it. Vol canic action. Somewhere right above the selenium pool is a seepage of gasfrom
the bowels of Mercury. Sulphur dioxide, carbon dioxide—and carbon monoxide. Lots of it—and at this
temperature.”

Donovan gulped audibly. “ Carbon monoxide plusiron givesthe volatile iron carbonyl.”

“And arobot,” added Powell, “isessentidly iron.” Then, grimly: “Therés nothing like deduction. Weve
determined everything about our problem but the solution. We can't get the selenium oursalves. It's il
too far. We can't send these robot horses, because they can't go themselves, and they can't carry usfast



enough to keep us from crisping. And we can't catch Speedy, because the dope thinks we're playing
games, and he can run sixty milesto our four.”

“If one of usgoes,” began Donovan, tentatively, “and comes back cooked, ther€ll ill be the other.”

“Yes,” camethe sarcagtic reply, “it would be a most tender sacrifice—except that a person would bein
no condition to give orders before he ever reachesthe pool, and | don't think the robots would ever turn
back to the cliff without orders. Figureit out! We're two or three miles from the pool—cal it two—the
robot travels at four miles an hour; and we can last twenty minutesin our suits. It isn't only the hest,
remember. Solar radiation out here in the ultraviolet and below ispoison.”

“Um-m-m,” said Donovan, “ten minutes short.”

“Asgood as an eternity. And another thing. In order for Rule 3 potentia to have stopped Speedy where
it did, there must be an appreciable amount of carbon monoxide in the metal-vapor atmosphere—and
there must be an appreciable corrosive action therefore. He's been out hours now—and how do we
know when aknee joint, for ingtance, won't be thrown out of kilter and ked him over. It'snot only a
question of thinking—weve got to thinkfast!"

Deep, dark, dank, dismal silencel

Donovan brokeit, voice trembling in an effort to keep itself emotionless. He said: “Aslong aswe can't
increase Rule 2 potentia by giving further orders, how about working the other way? If we increase the
danger, weincrease Rule 3 potential and drive him backward.”

Powd'svisiplate had turned toward him in asilent question.

“You see,” camethe cautious explanation, “al we need to do to drive him out of hisrut isto increase the
concentration of carbon monoxidein hisvicinity. Well, back at the Station there's a complete anadytica
laboratory.”

“Naturally,” assented Powell. “It'saMining Station.”
“All right. There must be pounds of oxalic acid for calcium precipitations.”
“Holy space! Mike, youreagenius.”

“So-s0,” admitted Donovan, modestly. “It'sjust a case of remembering that oxalic acid on heating
decomposesinto carbon dioxide, water, and good old carbon monoxide. College chem, you know.”

Powell was on hisfeet and had attracted the attention of one of the monster robots by the smple
expedient of pounding the machinesthigh.

“Hey,” he shouted, “ can you throw?’
“Magter?’

“Never mind.” Powell damned the robot's molasses-dow brain. He scrabbled up ajagged brick-size
rock. “Takethis” he sad, “and hit the patch of bluish crystalsjust acrossthat crooked fissure. Y ou see
it?’

Donovan pulled at hisshoulder. “Too far, Greg. It'samost haf amile off.”

“Quiet,” replied Powdl. “It'sacase of Mercurian gravity and asted throwing arm. Watch, will you?’



The robot's eyes were measuring the distance with machinely accurate stereoscopy. His arm adjusted
itsdlf to the weight of the missile and drew back. In the darkness, the robot's motions went unseen, but
there was a sudden thumping sound as he shifted hisweight, and seconds later the rock flew blackly into
the sunlight. There was no air resstance to dow it down, nor wind to turn it asde—and when it hit the
ground it threw up crystals precisdy in the center of the “blue patch.”

Powdl yelled happily and shouted, “Let's go back after the oxalic acid, Mike.”

And asthey plunged into the ruined substation on the way back to the tunndls, Donovan said grimly:
“ Speedy's been hanging about on this side of the selenium pool, ever since we chased after him. Did you
sehim?
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“I guess hewantsto play games. Well, well play him games!”

* * % %

They were back hours|ater, with three-liter jars of the white chemica and apair of long faces. The
photo-cell banks were deteriorating more rapidly than had seemed likely. The two steered their robots
into the sunlight and toward the waiting Speedy in silence and with grim purpose.

Speedy galoped dowly toward them. “Here we are again. Whee! I've made alittlelist, the piano
organis; al people who eat peppermint and puff it in your face.”

“Well puff something in your face,” muttered Donovan. “He'slimping, Greg.”
“I noticed that,” came the low, worried response. “The monoxidell get him yet, if we don't hurry.”

They were approaching cautioudy now, dmost sdling, to refrain from setting off the thoroughly irrational
robot. Powell wastoo far off to tell, of course, but even aready he could have sworn the crack-brained
Speedy was setting himsdlf for aspring.

“Let her go,” he gasped. “ Count three! One—two—"

Two stedd arms drew back and snapped forward smultaneoudy and two glass jars whirled forward in
towering pardld arcs, gleaming like diamondsin theimpossible sun. And in apair of soundless puffs,
they hit the ground behind Speedy in crashesthat sent the oxalic acid flying like dust.

Inthefull heat of Mercury's sun, Powell knew it wasfizzing like sodawater.

Speedy turned to stare, then backed away from it dowly—and as dowly gathered speed. In fifteen
seconds, he was legping directly toward the two humansin an unsteady canter.

Powell did not get Speedy's words just then, though he heard something that resembled, “Lover's
professions when uttered in Hessians.”

Heturned away. “Back to the cliff, Mike. He's out of the rut and helll be taking orders now. I'm getting
hot.”

They jogged toward the shadow at the dow monotonous pace of their mounts, and it was not until they
had entered it and felt the sudden cool ness settle softly about them that Donovan looked back." Greg!"

Powell looked and amost shrieked. Speedy was moving dowly now—so dowly—and in the wrong
direction. Hewas drifting; drifting back into his rut; and he was picking up speed. He looked dreadfully



close, and dreadfully unreachable, in the binoculars.
Donovan shouted wildly, “ After him!” and thumped hisrobot into its pace, but Powel| called him back.

“Y ou won't catch him, Mike—it'sno use.” Hefidgeted on his robot's shoulders and clenched hisfistin
tight impotence. “Why the devil do | see these things five seconds after it'sdl over? Mike, weve wasted
hours.”

“We need more oxalic acid,” declared Donovan, stolidly. “The concentration wasn't high enough.”

“Seven tons of it wouldn't have been enough—and we haven't the hoursto spare to get it, evenif it were,
with the monoxide chewing him away. Don't you seewhat it is, Mike?’

And Donovan said flatly, “No.”

“We were only establishing new equilibriums. When we creste new monoxide and increase Rule 3
potentia, he moves backward till he'sin baance again—and when the monoxide drifted away, he moved
forward, and again there was balance.”

Powell's voice sounded thoroughly wretched. “It's the same old runaround. We can push at Rule 2 and
pull at Rule 3 and we can't get anywhere—we can only change the position of balance. Weve got to get
outside both rules.” And then he pushed hisrobot closer to Donovan's so that they were Sitting face to
face, dim shadowsin the darkness, and he whispered, “Mike!”

“Isit thefinish?'—dully. “1 suppose we go back to the Station, wait for the banks to fold, shake hands,
take cyanide, and go out like gentlemen.” He laughed shortly.

“Mike,” repeated Powell earnestly, “we've got to get Speedy.”
“I know.”

“Mike,” once more, and Powell hesitated before continuing. “ Thereés aways Rule 1. | thought of
it—earlier—but it's desperate.”

Donovan looked up and hisvoice livened."We're desperate.”

“All right. According to Rule 1, arobot can't see ahuman come to harm because of his own inaction.
Two and 3 can't stand againgt it. Theycan't, Mike.”

“Even when the robot is half cra—Well, he'sdrunk. Y ou know heis.”
“It'sthe chances you take.”
“Cut it. What are you going to do?’

“I'm going out there now and seewhat Rule 1 will do. If it won't break the balance, then what the
devil—it's either now or three-four days from now.”

“Hold on, Greg. There are human rules of behavior, too. Y ou don't go out there just like that. Figure out
alottery, and give me my chance.)

“All right. First to get the cube of fourteen goes.” And dmost immediately, “ Twenty-seven forty-four!”

Donovan fdt hisrobot stagger at a sudden push by Powell's mount and then Powell was off into the
sunlight. Donovan opened his mouth to shout, and then clicked it shut. Of course, the damn fool had



worked out the cube of fourteen in advance, and on purpose. Just like him.

* k% k %

The sun was hotter than ever and Powell felt amaddening itch in the smdll of hisback. Imagination,
probably, or perhaps hard radiation beginning to tell even through the insosuit.

Speedy was watching him, without aword of Gilbert and Sullivan gibberish as greeting. Thank God for
that! But he daren't get too close.

He was three hundred yards away when Speedy began backing, astep at atime, cautioudy—and
Powell stopped. He jumped from his robot's shoulders and |anded on the crystaline ground with alight
thump and aflying of jagged fragments.

He proceeded on foat, the ground gritty and dippery to his steps, the low gravity causing him difficulty.
The soles of hisfeet tickled with warmth. He cast one glance over his shoulder at the blackness of the
cliff's shadow and redlized that he had cometoo far to return—either by himself or by the help of his
antique robot. It was Speedy or nothing now, and the knowledge of that constricted his chest.

Far enough! He stopped.
“Speedy,” he called. “ Speedy!”
The deek, modern robot ahead of him hesitated and halted his backward steps, then resumed them.

Powell tried to put anote of pleading into hisvoice, and found it didn't take much acting. “ Speedy, I've
got to get back to the shadow or the sun'll get me. It'slife or death, Speedy. | need you.”

Speedy took one step forward and stopped. He spoke, but at the sound Powell groaned, for it was,
“When you're lying awake with adismal headache and repose istabooed—" It trailed off there, and
Powell took time out for some reason to murmur, “lolanthe.”

It was roasting hot! He caught a movement out of the corner of hiseye, and whirled dizzily; then stared in
utter astonishment, for the monstrous robot on which he had ridden was moving—moving toward him,
and without arider.

Hewastaking: “Pardon, Master. | must not move without a Master upon me, but you are in danger.”

Of course, Rule 1 potentia above everything. But he didn't want that clumsy antique; he wanted Speedly.
Hewalked away and motioned franticaly: “I order you to stay away. | order you to stop!”

It was quite usaless. Y ou could not beat Rule 1 potential. The robot said stupidly, “ Y ou are in danger,
Master.”

Powell looked about him desperately. He couldn't see clearly. His brain wasin aheated whirl; his breath
scorched when he breathed, and the ground al about him was a shimmering haze.

Hecdled alast time, desperately:” Speedy! 1'm dying, damn you! Where are you? Speedy, | need you.”

Hewas gill sumbling backward in ablind effort to get away from the giant robot he didn't want, when he
fet sed fingerson hisarms, and aworried, apologetic voice of metalic timbrein hisears.

“Holy smokes, boss, what are you doing here? And what am | doing—I'm so confused—"

“Never mind,” murmured Powell, weakly. “Get meto the shadow of the cliff—and hurry!” There was
onelast feding of being lifted into the air and a sensation of rapid motion and burning heet, and he passed



out.

* * * %
Hewoke with Donovan bending over him and smiling anxioudy. “How are you, Greg?’
“Fine!l” came the response. “Where's Speedy?’

“Right here. | sent him out to one of the other slenium pools—with ordersto get that selenium at al cost
thistime. He got it back in forty-two minutes and three seconds. | timed him. He gill hasn't finished
apologizing for the runaround he gave us. He's scared to come near you for fear of what you'll say.”

“Drag him over,” ordered Powdll. It wasn't hisfault.” He held out ahand and gripped Speedy's metd
paw. “I1t's O.K., Speedy.” Then, to Donovan, “Y ou know, Mike, | wasjust thinking—"

((Ya"

“Wdl,"—he rubbed hisface—the air was so ddlightfully coal, “you know that when we get things set up
here and Speedy put through his Field Tests, they're going to send us to the Space Station next—"

“NO!”

“Yed At least that'swhat old lady Calvin told mejust before weleft, and | didn't say anything about it,
because | was going to fight the wholeidea.”

“Fight it?’ cried Donovan. “ But—"

“I' know. It'sdl right with me now. Two hundred seventy-three degrees Centigrade below zero. Won't it
be a pleasure?’
“Space Station,” said Donovan, “herel come.”
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8. LaMacchina by Chris Beckett

Onthefirst day | thought I'd go and see the David at theAccademia. But whét redly caught my
imagination there were theCaptives. Y ou've probably seen pictures of them. They were intended for a
Pope's tomb, but Michelangelo never finished them. The half-made figures seem to be struggling to free
themsaves from thelifdless stone. | liked them so much that | went back again in the afternoon. And
while| was standing there for the second time, someone spoke quietly beside me:

“Thisismy favouritetoo.” | turned smiling. Besde me was arobot.

| had noticed it in the morning. It was a security guard, humanoid in shape and Size, with Slver eyesand a
trangparent skin beneath which you could see tubes, wires, sheets of synthetic muscle...

“Move out of my way!” | said. (Y ou know how it is? Like when you say Hello to an ansaphone? Y ou
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fee anidiot. Y ou need to establish the correct relationship again.) “Move out of my way,” | snapped. “I
want to stand there.”

The automaton obediently stepped back and | moved in front of it, thinking that this would be the end of
the encounter. But the thing spoke again, very softly.

“I am sorry. | thought you might understand.”
"What?" | wheeled round, angry and scared.

But the robot was waking away from me.

* k x %

Y ou know how Italians drive? Round the corner from theAccademia someidiot in aFiat took it into his
head to try and overtake addivery van, just as ayoung woman was stepping into the road. He smashed
her into the path of the van. Whose left whed crushed her head.

A wall of horror went up from the onlookers. One second there had been aliving woman, the next only
an ugly physical object, abroken doll: limbs twisted, brains splattered across the tarmac.

| waited therefor ashort while, dazed and sick but thinking vaguely that they might want mefor a
witness. Among the bystanders an appalled and vociferous debate was building up. The Fat driver had
hit and run, but strangely the recriminations seemed to centre not on him but on the robot driver of the
delivery van, who remained motionlessin the cab, obvioudy programmed in the event of an accident to
gt tight and wait for human ingtructions.

"La macchina,” | kept hearing people say,"La macchina diabolica.”

Oneforgetsthat in dl its gleaming Euro-modernity, Itay is<till avery Catholic country.

* * % %

| went back to the hotdl.

Through the little window of the lift you could see that every floor wasidenticd: the same
claustrophobically narrow and low-ceilinged corridor, the same rows of plywood doors painted in
aternating red, white and green. The delayed shock of the road accident suddenly hit meand | felt amost
tearfully londy.

“Ninth floor,Sgnor," creaked thetinny voice of thelift.

| went down the windowless corridor from number 901 to number 963 and opened the door, dreading
the empty, anonymous room. But Freddie was dready there.

“Fred! Am | glad to seeyou!”
Freddie laughed, “Y eah? Beer's over there Tom, help yourself.”

Hewaslying on the bed with a pile of software magazines and had dready surrounded himself
comfortably with asordid detritus of empty beer-cans, ashtrays, pizza cartons and dirty socks. He had
the TV on without the sound.

My little brother doesn't speak Italian and has no interest whatsoever in art. He had spent hisday inthe
streets around the hotel, trying out a couple of bars and ice cream parlours and blowing afew thousand
lireinthelocal VR arcades. ("Games abit boring,” was hisverdict, “but some good tactile stuff...") | told



him about seeing the girl killed outside theAccademia.

“Jesus, Tom, that'sa bit heavy. First day of the holiday too!” He thumbed back the ring-pull of another
can. “Stll, nothing you could have done.”

| had ashower and we went out for something to eat. We were just starting on the second bottle of wine,
when | remembered the robot in theAccademia.

“I meant to tell you. A weird thing happened to me in amuseum. Thisrobot security guard tried to talk to
me about one of the scul ptures.”

Freddie laughed. “ Probably just some dumb random options program,” he said with amouth full of
Spaghetti. “ Easy to program. Every hundred visitors or whatever it spins random numbers and makes one
of ten remarks...”

“ThiswastheAccademia, Fred, not Disneyland!” Freddie shoved abig chunk of hard Itaian bread into
his mouth, and washed it down with aswig of wine.

“Whet did it say exactly?

My brother actslike acomplete dickhead most of the time—heis a complete dickhead most of the
time—but cyberneticsis his specid interest. He reads al the mags and catal ogues. His accumulated
knowledgeisimmense. And by thetime | had told him the whole story, he had stopped eating and was
looking uncharacterigticaly serious.

“It sounds very much like you met a Rogue there, Tom. Y ou'd better cal the police.”
| laughed. “Come on, Fred, you're putting me on!”
“No redly. Those things can be dangerous. They're out of control. People can get killed.”

| got up ("I'm warning you. Thisd better not be ajokel") and asked to use the phone. The police said
thet regretfullycibernetica were not under their jurisdiction and | should contact thecarabinieri. (What
other country would have two separate police forces operating in parald!) | phoned thecarabinieri, and
got through to a Sergeant Savonari in theirDipartimento di Cibernetica. Stretching my Itaian to the
limit, I told him about my encounter. He took the whole thing darmingly serioudy. There had been
severd reports already, he said, about the samemacchina. He asked meto stay in the trattoriaand he
would come out immediately to seeme.

* k% k %

Somewhat shaken | went back to our table.

“Chrigt Freddie, | had noidea. | obvioudy should have contacted them thismorning. Isitreally likely to
kill someone?’

Freddie laughed, “No, not likely. But aRogueis out of control. So you don't know what it will do.”
“So what isaRogue exactly? Like arobot with acomputer virus?’

“Not redly. A virusis something ddliberately introduced. Robots go Rogue by accident. It'slikea
monkey playing with atypewriter. A sophisticated robot is bombarded with sensory information al the
time—much better sensesthan ours mostly. Every now and again acombination of stimuli happens by
chance which screws up the robot's internal logic, unlocks the obedience circuits...”



“ And the robot comes dive?’

“Noitdoesn't,” Freddie wasirritated by my naivity, “no more than your eectric razor comes diveif the
switch gets broken and you can't turn it off. It's still just amachine, but it's running out of control.” He
wiped tomato sauce from his plate with hislast piece of bread. “Wdll if we're going to haveto wait here
for thisguy, you better buy us another bottle of wine...”

Savonari arrived soon afterwards, asmall man with earnest deep-set eyes and a great beak of a Roman
nose. He shook us both by the hand then reversed a chair and straddled it, leaning towards me intently
across the remains of our medl. It was only after he had been with us for some minutesthat | registered
that he himsdlf had arobot with him, standing motionless by the doorway, hammerheaded, inhuman,
ready to leap into action in an ingtant if anyone should try and attack the sergeant, its magter. (It was what
the Americans cdl a“dumb buddy"—three-sixty-degree vision, ultrafast reactions, alethal weapon built
into each hand.)

Severd people, it seemed, had witnessed and reported the robot's attempt to converse with mein the
Accademia —and seen it dipping away from the gallery soon afterwards—but no-one else had been
able to report the exact words spoken. Apparently my account confirmed beyond doubt that there had
been afundamental breakdown in the thing's functioning. (The sergeant noted, for example, that it had
continued to try to talk to mewhen | had clearly ordered it out of the way).

“These security machines are unfortunately very proneto this problem,” said Savonari with aresigned
gesture, addressing himsdlf to Freddie. “ Their senses and analytica apparatus are so very acute.”

Freddie smiled vaguely and offered the sergeant a cigarette. Which was declined.

“Our own machines aretotaly reprogrammed every morning to avoid this,” the sergeant went on,
pointing to his deek minder by the door, “but not everyone is so aware of the dangers.”

He made alittle movement of exasperation and told me of a case he had dedlt with recently wherea
robot farm-hand had suddenly tossed its peasant master and his ten-year-old son into athreshing
mechine.

| shuddered. “What did you do?’

“Likedl Rogues,” (the Itdlian word, it seems, islncontrollabile), “the machine had to be destroyed. But
that was no help to thelittle boy.”

Againtheangry gesture.

“I am aCatholic, Signor Philips. Likethe Holy Father, | believe that to make machinesin the likeness of
peopleisasn againg the Holy Spirit. | would like to see themall destroyed.”

He snorted: “My little son had asmall computer once that taught him how to spdll. | put it out for the
dustman when | discovered he had given it ahuman name.”

Then he shrugged and got up: “But | can only enforcethe law asit stlands, Signor Philips. Thank you for
getting in touch. | am surewe will find thismacchina very soon.”

He shook our hands again and left. We heard him outside the door barking angrily at his*buddy":
"Pronto, bruto, pronto!"

* k% k %

L ater, aswe leaned comfortably on awall watching the batslooping and diving over theriver Arno,



Freddie enthused about that police machine. Apparently the things are actually madein Horence, inthe
Olivetti labs out at theCitta Scientifica.

“Beautiful design,” Freddie said. “Nothing wasted. A redlly Itdian machine”

| liked that concept and proceeded to spout alot of drunken nonsense about how the taut police minder
wasin adirect line of descent from Micheangelo's David—how the wires and tubes under the
trangparent skin of the robot in theAccademia echoed the nerves and musclesin da Vinci's sketches of
dissected limbs...

Freddiejust laughed.

* * % %

Our days settled into aroutine. We were woken in the morning by the humming of alittle box-shaped
domestic robot, which let itself in through a hatch in the door (and drove Freddie crazy by trying to
vacuum up coins, paperbacks, socks, and anything €lse which heleft on the floor). Then we wandered
round the corner to a café and had breakfast together before splitting up for the day: me heading for the
museums and churches, Freddiefor the Virtua Reality arcades.

In the evening I'd meet him in one or other of the arcades (looking like agentle Nordic giant among the
wiry Italian kids as he piloted alanding on Mars, or led a column of armoured sno-cats through an Alpine
pass). He'd take of f the headset and we'd go to atrattoriafor ameal. Then we'd find abar on some busy
street or square, so we could sit outside and watch the city go by.

After awhile you start to see not just asingle city streaming by, but severd quite separate cities. Thereis
the city of the Florentinesthemsalves ... And then there are the hi-tec Euro-wizards from theCitta
Scientifica, wearing Japanese fashions and spesking Brussels English larded with German catch-phrases
... Thenthereisthe city of the tourists: Americans, Japanese, foul-mouthed British kids on schoal trips,
earnest Swedes clutching guide-books (al different, but al of them dikein the way that they move
through the sights and streets asif they werea VR smulation). And then thereis city of the dispossessed:
the Arabs, the Ethiopians, the black Africans from Chad and Burkina and Niger—hawkers, beggars,
Greenhouse refugees from the burnt-out continent, climbing up into Europaaong the long gangway of the
Italian peninsula..

About thefifth or sixth day into the holiday, Freddie picked up abook somewhere cdledlllicit Italy
(with acover photo of alurid transvestite leaning on a Roman bar). While we sat drinking in our roadside
caféin the evening he kept chuckling and reading passages out loud.

“Ligentothis, Tom! ‘TheBordello Sano, or Safe Brothd, recently legalized by the Itdian government in
an attempt to curb the AIDS epidemic, can now befound in al the mgjor cities, staffed entirely by what
theltdianscalsinteticas ...”

| shifted uncomfortably in my seet. Freddie read on cheerfully: “The obvious advantages of sinteticas are
(a) thet they are very beautiful and (b) that they are completely safe. But some say that the biggest
advantage of dl isthefact that they have no soul...”

Heread on abit to himself, then looked up. “Hey, we should go and have ago Tom. It'd be alaugh!”

* k% k %

| haveto admit that | knew about theBordello Sano in Florence and had aready considered a discreet
vigt, just to have alook. But discretion isnot my little brother's style. Thewhole way over therein a
crowded bus, he chatted cheerfully about thesinteticas in an embarassingly loud voice.



“ Apparently they make them to look like famous models and film-stars. There's some old woman who
used to star in porno movies when she was young and then got elected an MP. She sold her genesto a
sintetica manufacturer. She said she was bequeathing her body to the men of Itay!”

| grunted.

“Another thing,” Freddie said, “theré's actualy been cases of real womenpretending to besinteticas,
becausesinteticas make much more money. Weird, isn't it? A rea woman pretending to be afake!”

But when we got to the place Freddie went suddenly quiet. It was ruthlesdy hygienic and efficient—quite
terrifying in its cool matter-of-factness. Y ou walked in the door and the receptionist gave you a sort of
menu, illustrated and in the language of your choice. Then you went through into the lounge where the
sinteticas waited under reproduction Botticdlisin fake gilt frames, canned Vivadi twiddling away inthe
background.

They wereextremely beautiful—and looked totally human too, except for the license plate on their
foreheads. (According to Freddie's book you can check if you've got arealsintetica by seeing if the
licence plateis bolted on or just glued.)

A tall blonde in ablack miniskirt came over to Freddie and offered her services.
Inasmadl dry voice he muttered: “English ...No capito ...
“OhI'msorry,” shesaidin faultless Euro-English, “1 said, would you like to come upstairs with me?’

Freddie looked round a me helplesdy and | felt ashamed. (Thekid isonly eighteen yearsold. | could at
least havetried to keep him out of this)) | shrugged and attempted to smile asthesintetica led him away.

Then it was my turn. The creature that approached me was dusky-skinned with a perfect curvy body and
aface so sweet it set my teeth on edge. And she wore a see-through dress of white lace which left her
graceful shoulders bare and showed most of the rest of her through pretty little patterned peepholes.

“Hi, I'm Maria. I'd be pleased if you decided to choose me.”

| felt mysdalf smiling apologeticaly, shrivelling in the cool frankness of her gaze. | had to struggle to remind
mysdlf that thiswasnot a“her” at dl. Under the veneer of real human skin and flesh wasamachine: a
thing of metd and plastic and wires...

Updtairsin aroom full of mirrorsand pink lace, the beautiful cyborg spread itsdlf appedingly on the bed
and asked mefor my order. | remembered the menu thing clutched in my hand and Started to read it.

Y ou could choose various “ activities’ and various states of dress or undress. And then you could choose
from asdection of “styles” with nameslike“Nympho,”"La Contessa," and “Virgin Bride”

Y ou could ask thisthing to be whatever kind of lover you wanted. But instead (God knowswhy) |
blurted out: “1 don't want any of those. Just be yourself.”

Thefriendly smile vanished a once from the sintetica's face. It sagged. I1ts mouth half-opened. Itseyes
became hollow. | have never seen such terrifying emptiness and desolation.

Freddie told me later that | read too much into that expression. It was no different from the blank TV
screen you get when you push a spare button on the channd sdector ... Well, perhaps. But at thetime |
was S0 appalled that | actualy cried out. And then | fled. I literally ran from the room, and would have
run straight outside into the street if the man on the reception desk hadn't called me back:" Scusi, Sgnor!
Il conto!"



Then | had to wait because the receptionist was settling up with another customer, who was paying extra
for damage to the equipment. (" Twenty thousand lire, signor, for acut lip, and ten thousand each for the
black eyes ... Thank you, Signor—oh, thank you very much, you are most kind—we ook forward to
seeing you again asusud...")

Asthe other customer turned to go | saw the Roman nose and realized it was Sergeant Savonari of the
Carabinieri, the very same who lined up with the Pope on the Robot Question.

* * * %

| didn't wait for Freddie. Mae human company seemed about the last thing in the world | needed just
then—and | guessed he would fed the same. So | spent acouple of hours wandering the streets by
myself, breathing the night air and trying to lose mysdf among those different cities that occupy the same
space but hardly touch each other at all: the cities of the Florentines and the Euro-techs, the city of the
tourigts, the African city of the poor...

And it suddenly struck me that there was another city too which I hadn't seen before, though it was right
infront of me, saring mein theface:

Outside a tourist pizza place on the Piazza del Duomo, a little street cleaner trundles about on
rubber tyres, peering about for litter and scooping up the discarded cardboard with long spindly
arms...

Inside the steamy window of a tiny bohemian restaurant, a waiter made of plastic and silicon
quietly clears tables and serves coffee, while its bearded owner dispenses cigarettes and largesse
to his customers...

A robot minder follows discreetly behind a pair of carabinieri on foot patrol over the Ponte
Vecchio, guarding their backs while they keep an eye on the beggars and pickpockets...

At the door of a Renaissance Palazzo, asnteticahousemaid in a blue uniform presses the
entryphone button, a prestige domestic appliance clothed in human flesh, returning froman
errand for its aristocratic masters...

The City of Machines: obedient, silent, everywhere...

| thought about thel ncontrollabile from theAccademia. | wondered whether it had been caught. | caught
myself having theirrationa thought that 1'd like to seeit again.

* * % %

Two days from the end of the haliday, | was sitting by the fountain on the Piazza della Signoria, egting a
strawberry ice-cream and wondering where to have my lunch, when ataxi, driving too fast in wheat is
basicaly apedestrian precinct, snagged one of thelittle municipa cleaning machineswith the corner of its
bumper. Thething keded over and lay there unableto right itself, itswhed's soinning and itsarms and
gye-dadkswaving ineffectivedy intheair.

| laughed, as did severd other on-lookers. No-one felt obliged to do anything and it was two other
robots that came to the assistance of the cleaner. A security guard and asintetica servant, coming from
different directions, lifted the thing gently back onto itswhedls. They dusted it down and thesintetica
squatted briefly besdeit asif asking it if it was okay. Everyone laughed: tourists, Horentines, African
hustlers. The cleaner trundled away and the other twomacchine headed off on their different ways.

| was suddenly seized by acrazy conviction.



“Hey you!” | shouted, dropping my ice-cream and chasing after the security guard, “I know you, don't I?
| met you intheAccademial”

People stared and exchanged glances, haf-shocked, haf-delighted at the sheer outlandishness of the
spectacle.

And there was more in store for them. Itwas the robot from theAccademia. 1t stopped. It turned to face
me. It spoke.

“Yes... | remember ... TheCaptives ...”

It was s obvioudy amachine voice—flat and hesitant and creaking—that it was hard to believe that |
could ever havetaken it for ahuman. Maybe as the programmed order of its brain gradually unravelled,
its control over its voice was weakening. But strangely the very creakiness of it seemed touching, like
something struggling againgt al oddsto break through.

Hardly believing what | was doing, | touched its cold plastic hand.

“That afternoon intheAccademia —what was it you thought | understood?’
But before the automaton could answer me, it was interrupted by a shouit.
"Alt! Polizial"

A fat policeman was running up, followed closely by his hammerheaded minder. Thelncontrollabile
turned and ran.

“Shoot it!” the policeman ordered.
“No, don't shoot!” | pleaded. “It'sharmless! It'scome divel”

But the minder did not take orders from me. It liked its hand—uwhich must have contained some sort of
EM P weapon—and thel ncontrollabile fdl writhing to the ground.

The policeman ran over. Histhick moustache twitched as he looked down at the broken machine. Then
he lifted his booted hedl and brought it down hard on the robot's plastic head.

A loud, totaly inhuman roar of white noise blasted momentarily from the voice-box and the head
shattered, spilling amass of tiny components out onto the square.

The policeman looked up a me triumphantly.

“Don't talk to me about these things being dive!l Look! It'samachine. It'sjust bits of plastic and wirel”

* * * %

| dreamed the machine was rescued and taken to the monastery at Valombrosa, where the smple
monks mended it and gave it sanctuary. Somehow | found it there.

“I have cometo seethemacchina,” | said to afriendly-faced old friar who was working among the
bee-hives. Therewasasmell of honey and smoke and flowers, and his hands and shining pate were
crawling with fat black bees. He smiled and led me through awrought iron gate into an inner garden.

Themacchina was sitting quietly in the shade of aflowering cherry tree, dmost hidden by itsthick pink
clouds of blossom, which were dive with the buzzing of foraging bees. Quivering lozenges of shade and
pinkish light dappled its tranducent skin. An old dog lay snoozing to its|eft Sde, atortoiseshdll cat onits



right.
And it spoke to me about the Great Chain of Being.

“The best level is smple matter. The second is vegetative life. Thethird isanimd lifewhich can act and
move. Then somehow the fourth level emerges, thelevel of salf-awareness, which distinguishes human
beingsfrom animas. And then comesafifthleve.”

“Whichiswhat?’
The Holy Machine seemed to amiile.

“Ah! That ishard to say in human words...”

* * * %

“GOTCHA!”

Bees and cherry blossoms shattered. Freddie had lespt out of bed onto the little domestic, trapping it
benesth a sheet.

“Thought you'd pinch my ciggiesagain did you, you little bugger?’
He beamed up a me from the floor, expecting meto laugh.
But suddenly | had seized him by the throat and was smashing him up against thewall.

"Leaveit alone, you bastard," | was screaming a him while he stared at mein horror, “just leave the
poor bloody thing done!”
About the Author

Chris Beckett (1955- ) isthe manager of ateam of social workersin Cambridge, England. He has
published seven short stories and says, “One of these days| will finish anove!”
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9. Learningto BeMe by Greg Egan

| was Sx years old when my parentstold me that therewasasmal, dark jewe insde my skull, learning
to beme.

Microscopic spiders had woven afine golden web through my brain, so that the jewe's teacher could
listen to the whisper of my thoughts. The jewe itself eavesdropped on my senses, and read the chemical
messages carried in my bloodstream; it saw, heard, smelt, tasted and felt the world exactly as| did, while
the teacher monitored its thoughts and compared them with my own. Whenever the jewe's thoughts
werewrong, the teacher—faster than thought—rebuilt the jewd dightly, dtering it thisway and that,
seeking out the changes that would make its thoughts correct.

Why? So that when | could no longer be me, thejewd could do it for me.

| thought: if hearing that makesme fed strange and giddy, how must it make thejewel fed? Exactly the
same, | reasoned; it doesn't know it'sthe jewd, and it too wonders how the jewel must fed, it too
reasons. “ Exactly the same; it doesn't know it'sthe jewd, and it too wonders how the jewel must fed!...”
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And it too wonders—
(I knew, becausel wondered)

—it too wonders whether it'sthe real me, or whether in fact it's only the jewe that's learning to be me.

* k x %

Asascornful twelve-year-old, | would have mocked such childish concerns. Everybody had the jewd,
save the members of obscure rdligious sects, and dwelling upon the strangeness of it struck me as
unbearably pretentious. Thejewe wasthejewe, amundanefact of life, as ordinary as excrement. My
friendsand | told bad jokes about it, the same way we told bad jokes about sex, to prove to each other
how blase we were about the whole idea.

Y et we weren't quite asjaded and imperturbable as we pretended to be. one day when we were all
loitering in the park, up to nothing in particular, one of the gang—whose name I've forgotten, but who has
stuck in my mind as dways being far too clever for his own good—asked each of usin turn: “Whoare
you? Thejewd, or thered human?’ Wedl replied—unthinkingly, indignantly—"The red human!” When
the last of us had answered, he cackled and said, “Well, I'm not.I'm the jewel. So you can eat my shit,
you losers, becauseyou'll dl get flushed down the cosmic toilet—but me, I'm gonnalive forever.”

We beat him until he bled.

* * * %

By thetime | was fourteen, despite—or perhaps because of—the fact that the jewel was scarcely
mentioned in my teaching machines dull curriculum, 1'd given the question agreat dedl more thought. The
pedanticaly correct answer when asked “ Are you the jewel or the human?’ hadto be“The
human"—abecause only the human brain was physicaly ableto reply. The jewe received input from the
senses, but had no control over the body, and itsintended reply coincided with what was actually said
only because the device was a perfect imitation of the brain. To tell the outsde world “I am the
jewd"—with speech, with writing, or with any other method involving the body—was patently false
(athoughtothink it to oneself was not ruled out by thisline of reasoning).

However, in abroader sense, | decided that the question was smply misguided. So long asthe jewd and
the human brain shared the same sensory input, and so long as the teacher kept their thoughtsin perfect
step, there was onlyone person,one identity,one consciousness. This one person merely happened to
havethe (highly desirable) property thetif either thejewd or the human brain were to be destroyed, he or
shewould survive unimpaired. People had dways had two lungs and two kidneys, and for dmost a
century, many had lived with two hearts. Thiswas the same: amatter of redundancy; a matter of
robustness, no more.

That wasthe year that my parents decided | was mature enough to be told that they had both undergone
the switch—three years before. | pretended to take the news camly, but | hated them passionately for
not having told me at the time. They had disguised their stay in hospital with lies about abusinesstrip
overseas. For three years | had been living with jewel-heads, and they hadn't even told me. It was
exactly what | would have expected of them.

“We didn't seem any different to you, did we?’ asked my mother.
“No,” | said—truthfully, but burning with resentment nonetheless.

“That'swhy wedidnt tdl you,” said my father. “If you'd known we'd switched, at the time, you might
haveimagined that we'd changed in some way. By waiting until now to tell you, weve madeit easier for
you to convince yoursdlf that were gill the same people weve always been.” He put an arm around me



and squeezed me. | dmost screamed out, “ Don'ttouch me!” but | remembered in timethat I'd convinced
mysdlf that the jewel was No Big Dedl.

| should have guessed that they'd doneit, long before they confessed; after dl, I'd known for years that
most people underwent the switch in their early thirties. By then, it'sdownhill for the organic brain, and it
would be foolish to have the jewd mimic this decline. So, the nervous system isrewired; the reins of the
body are handed over to the jewedl, and the teacher is deactivated. For aweek, the outward-bound
impulses from the brain are compared with those from the jewd, but by thistime the jewe isa perfect
copy, and no differences are ever detected.

Thebrainisremoved, discarded, and replaced with a spongy tissue-cultured object, brain-shaped down
to thelevel of thefinest capillaries, but no more capable of thought than alung or akidney. This
mock-brain removes exactly as much oxygen and glucose from the blood asthe red thing, and faithfully
performsanumber of crude, essential biochemica functions. Intime, likeall flesh, it will perish and need
to be replaced.

Thejewd, however, isimmorta. Short of being dropped into anuclear firebal, it will endurefor abillion
years.

My parents were machines. My parents were gods. It was nothing special. | hated them.

* * * %

When | was sixteen, | fell inlove, and became achild again.

Spending warm nights on the beach with Eva, | couldn't believe that a mere machine could ever fed the
way | did. I knew full well that if my jewe had been given control of my body, it would have spoken the
very samewords as | had, and executed with equa tenderness and clumsiness my every awkward
caress—but | couldn't accept that itsinner life was asrich, as miraculous, asjoyful asmine. Sex,
however pleasant, | could accept as a purely mechanical function, but there was something between us
(or so | bdlieved) that had nothing to do with lust, nothing to do with words, nothing to do with any
tangible action of our bodies that some spy in the sand dunes with parabolic microphone and infrared
binoculars might have discerned. After we made love, wed gaze up in sllence at the handful of visble
gars, our souls conjoined in a secret place that no crystaline computer could hopeto reach in ahbillion
years of griving. (If I'd saidthat to my sensible, smuity, twelve-year-old self, he would have laughed until
he haemorrhaged.)

| knew by then that the jewd's “teacher” didn't monitor every single neuron in the brain. That would have
been impractica, both in terms of handling the data, and because of the sheer physical intrusion into the
tissue. Someone-or-other's theorem said that sampling certain critical neuronswas amost as good as
sampling the lot, and—given some very reasonable assumptions that nobody could disprove—bounds on
the errorsinvolved could be established with mathematical rigour.

Atfird, | declared thatwithin these errors, however smal, lay the difference between brain and jewd,
between human and machine, between love and itsimitation. Eva, however, soon pointed out that it was
absurd to make aradical, quditative distinction on the basis of the sampling density; if the next moded
teacher sampled more neurons and halved the error rate, would itsjewd then be* half-way” between
“human” and “machine?’ In theory—and eventualy, in practice—the error rate could be made smaller
than any number | cared to name. Did | redly believe that adiscrepancy of onein abillion made any
difference at al—when every human being was permanently losing thousands of neurons every day, by
naturd attrition?

Shewasright, of course, but | soon found another, more plausible, defence for my position. Living



neurons, | argued, had far moreinterna structure than the crude optical switchesthat served the same
function in the jewe's so-called “ neurd net.” That neuronsfired or did not fire reflected only oneleve of
their behaviour; who knew what the subtleties of biochemistry—the quantum mechanics of the specific
organic molecules involved—contributed to the nature of human consciousness? Copying the abstract
neura topology wasn't enough. Sure, the jewel could pass the fatuous Turing test—no outside observer
could tell it from ahuman—but that didn't prove thatbeing ajewd fdt the same asbeing humean.

Evaasked, “Doesthat mean you'll never switch? Y oull have your jewe removed? Y oull let yoursdfdie
when your brain startsto rot?’

“Maybe,” | said. “Better to die at ninety or ahundred than kill myself at thirty, and have some machine
marching around, taking my place, pretending to be me.”

“How do you know! haven't switched?’ she asked, provocatively. “How do you know that I'm not just
‘pretending to be me?’

“I' know you haven't switched,” | said, smugly. “I justknow."

“How?1'd look the same. I'd talk the same. I'd act the same in every way. People are switching younger,
these days.So how do you know | haven't?"

| turned onto my side towards her, and gazed into her eyes. “ Telepathy. Magic. The communion of
ouls”

My twelve-year-old sdf started snickering, but by then | knew exactly how to drive him away.

* * * %

At nineteen, athough | was studying finance, | took an undergraduate philosophy unit. The Philosophy
Department, however, apparently had nothing to say about the Ndoli Device, more commonly known as
“thejewd.” (Ndoli had in fact called it “thedual," but the accidental, homophonic nick-name had stuck.)
They talked about Plato and Descartes and Marx, they talked about St. Augustine and—when fedling
particularly modern and adventurous—Sartre, but if they'd heard of Godd, Turing, Hamsun or Kim, they
refused to admit it. Out of sheer frustration, in an essay on Descartes | suggested that the notion of human
consciousness as “ software’ that could be “implemented” equally well on an organic brain or an optical
crystal wasin fact athrowback to Cartesian dualism: for “software” read “soul.” My tutor superimposed
aneat, diagond, luminous red line over each paragraph that dedlt with thisidea, and wrotein the margin
(in vertical, bold-face, 20-point Times, with a contemptuous 2 Hertz flash): IRRELEVANT!

| quit philosophy and enrolled in aunit of optica crystal engineering for non-specidigts. | learnt alot of
solid-gtate quantum mechanics. | learnt alot of fascinating mathemetics. | learnt that aneura netisa
device used only for solving problemsthat are far too hard to beunderstood. A sufficiently flexible neura
net can be configured by feedback to mimic amost any system—to produce the same patterns of output
from the same patterns of input—but achieving this sheds no light whatsoever on the nature of the system
being emulated.

“Understanding,” the lecturer told us, “is an overrated concept. Nobody reallyunder stands how a
fertilized egg turnsinto a human. What should we do? Stop having children until ontogenesis can be
described by a st of differentia equations?’

| had to concede that she had apoint there.

It was clear to me by then that nobody had the answers| craved—and | was hardly likely to come up
with them mysdlf; my intellectual skillswere, at best, mediocre. It came down to asimple choice: | could



waste time fretting about the mysteries of consciousness, or, like everybody else, | could stop worrying
and get onwith my life.

* * * %

When | married Daphne, at twenty-three, Evawas a distant memory, and so was any thought of the
communion of souls. Dgphne was thirty-one, an executive in the merchant bank that had hired me during
my PhD, and everyone agreed that the marriage would benefit my career. What she got out of it, | was
never quite sure. Maybe she actudly liked me. We had an agreeable sex life, and we comforted each
other when we were down, the way any kind-hearted person would comfort an animal in distress.

Daphne hadn't switched. She put it off, month after month, inventing ever more ludicrous excuses, and |
teased her asif I'd never had reservations of my own.

“I'mafraid,” she confessed one night. “What if | die when it happens—what if dl that'sleft isarobot, a
puppet, athing? | don't want todie.”

Tdk like that made me squirm, but | hid my fedings. “ Suppose you had astroke,” | said glibly, “which
destroyed asmal part of your brain. Suppose the doctors implanted a machine to take over the functions
which that damaged region had performed. Would you till be ‘yoursdf'?’

“Of course”

“Thenif they did it twice, or ten times, or athousand times—"

“That doesn't necessarily follow.”

“Oh? At what magic percentage, then, would you stop being ‘you'?”’

Sheglared a me. “All the old clichéed arguments—"

“Fault them, then, if they're so old and clichéed.”

She started to cry. “I don't have to. Fuck you! I'm scared to death, and you don't give a shit!”

| took her in my arms. “Sssh. I'm sorry. But everyone doesit sooner or later. Y ou mustn't be afraid. I'm
here. | loveyou.” Thewords might have been arecording, triggered automatically by the sght of her
tears.

“Will you do it? With me?’
| went cold. “What?’
“Have the operation, on the same day? Switch when | switch?’

Lots of couplesdid that. Like my parents. Sometimes, no doubt, it was amatter of love, commitment,
sharing. Other times, I'm sure, it was more a matter of neither partner wishing to be an unswitched person
living with ajewd-head.

| wasdlent for awhile, then | said, “ Sure”

In the months that followed, dl of Daphne's fears—which I'd mocked as* childish” and
“superdtitious'—rapidly began to make perfect sense, and my own “rational” arguments came to sound
abstract and hollow. | backed out at the last minute; | refused the anaesthetic, and fled the hospitd.

Daphne went ahead, not knowing | had abandoned her.



| never saw her again. | couldn't face her; I quit my job and left town for ayear, Sickened by my
cowardice and betrayal—but at the same time euphoric that | hadescaped.

She brought a suit against me, but then dropped it afew days later, and agreed, through her lawyers, to
an uncomplicated divorce. Before the divorce came through, she sent me a brief |etter:

* * % %

There was nothing to fear, after all. I'm exactly the person I've always been. Putting it off was
insane; now that I've taken the leap of faith, | couldn't be more at ease.

Your loving robot wife,

Daphne

* k% k %

By thetime | wastwenty-eight, dmost everyone | knew had switched. All my friends from university had
doneit. Colleagues a my new job, as young as twenty-one, had doneit. Eva, | heard through afriend of
afriend, had doneit six years before.

Thelonger | delayed, the harder the decision became. | could talk to a thousand people who had
switched, | could grill my closest friends for hours about their childhood memories and their most private
thoughts, but however compelling their words, | knew that the Ndoli Device had spent decades buried in
their heads, learning to fake exactly thiskind of behaviour.

Of course, | dways acknowledged that it was equaly impossible to becertain that even another
unswitched person had an inner lifein any way the same as my own—but it didn't seem unreasonable to
be more inclined to give the benefit of the doubt to people whose skulls hadn't yet been scraped out with
acurette.

| drifted gpart from my friends, | stopped searching for alover. | took to working a home (I put in longer
hours and my productivity rose, so the company didn't mind at all). | couldn't bear to be with people
whose humanity | doubted.

| wasn't by any means unique. Once | started looking, | found dozens of organisations exclusively for
people who hadn't switched, ranging from asocid club that might as easily have been for divorcees, to a
paranoid, paramilitary “resstance front,” who thought they were living outlnvasion of the Body
Shatchers. Even the members of the socid club, though, struck me as extremely maladjusted; many of
them shared my concerns, dmost precisdly, but my own ideas from other lips sounded obsessive and
ill-conceived. | was briefly involved with an unswitched woman in her early forties, but al we ever talked
about was our fear of switching. It was masochidtic, it was suffocating, it wasinsane.

| decided to seek psychiatric help, but | couldn't bring myself to see atherapist who had switched. When
| findly found one who hadn't, shetried to talk meinto helping her blow up a power station, to let THEM
know who was boss.

I'd lie awake for hours every night, trying to convince mysdlf, oneway or the other, but the longer | dwelt
upon the issues, the more tenuous and € usive they became. Whowas“I,” anyway? What did it mean
that “1” was*“ dtill dive,” when my persondity was utterly different from that of two decades before? My
earlier selves were as good as dead—I remembered them no more clearly than | remembered
contemporary acquaintances—Yyet thisloss caused me only the dightest discomfort. Maybe the
destruction of my organic brain would be the merest hiccup, compared to al the changesthat 1'd been
throughin my lifesofar.



Or maybe not. Maybe it would be exactly like dying.

Sometimes I'd end up weeping and trembling, terrified and desperately londly, unable to
comprehend—and yet unabl e to cease contemplating—the dizzying prospect of my own nonexistence.
At other times, I'd smply grow “hedlthily” sick of the whole tedious subject. Sometimes| felt certain that
the nature of the jewe'sinner life was the most important question humanity could ever confront. At other
times, my qualms seemed fey and laughable. Every day, hundreds of thousands of people switched, and
the world apparently went on as always, surely that fact carried more weight than any abstruse
philosophica argument?

Findly, I made an appointment for the operation. | thought, what isthere to |ose? Sixty more years of
uncertainty and paranoia? If the human race was replacing itself with clockwork automata, | was better
off dead; | lacked the blind conviction to join the psychotic underground—who, in any case, were
tolerated by the authorities only so long asthey remained ineffectua. On the other hand, if al my fears
were unfounded—if my sense of identity could survive the switch aseasily asit had dready survived such
traumas as degping and waking, the constant deeth of brain cells, growth, experience, learning and
forgetting—then | would gain not only eternd life, but an end to my doubts and my dienation.

* * % %

| was shopping for food one Sunday morning, two months before the operation was scheduled to take
place, flicking through the images of an on-line grocery catd ogue, when a mouth-watering shot of the
latest variety of gpple caught my fancy. | decided to order half adozen. | didn't, though. Instead, | hit the
key which displayed the next item. My mistake, | knew, was easily remedied; asingle keystroke could
take me back to the apples. The screen showed pears, oranges, grapefruit. | tried to look down to see
what my clumsy fingerswere up to, but my eyes remained fixed on the screen.

| panicked. | wanted to leap to my feet, but my legswould not obey me. | tried to cry out, but I couldn't
make asound. | didn't fed injured, | didn't fee weak. Was | paralysed? Brain-damaged? | could still feel
my fingers on the keypad, the soles of my feet on the carpet, my back against the chair.

| watched myself order pinegpples. | felt myself rise, stretch, and wak calmly from the room. Inthe
kitchen, | drank aglass of water. | should have been trembling, choking, breathless; the cool liquid
flowed smoothly down my throat, and | didn't spill adrop.

| could only think of one explanation:| had switched. Spontaneoudy. Thejewd had taken over, while
my brain was ill dive; dl my wildest paranoid fears had cometrue.

While my body went ahead with an ordinary Sunday morning, | waslost in a claustrophobic ddlirium of
helplessness. Thefact that everything | did was exactly what | had planned to do gave me no comfort. |
caught atrain to the beach, | swam for haf an hour; | might aswell have been running amok with an axe,
or crawling naked down the street, painted with my own excrement and howling likeawolf.1'd lost
control. My body had turned into aliving strait-jacket, and | couldn't struggle, | couldn't scream, |
couldn't even close my eyes. | saw my reflection, faintly, in awindow on thetrain, and | couldn't begin to
guesswhat the mind that ruled that bland, tranquil face was thinking.

Swimming was like some sense-enhanced, holographic nightmare; | was avolitionless object, and the
perfect familiarity of the sgnasfrom my body only made the experience more horriblywrong. My arms
had no right to the lazy rhythm of their strokes; | wanted to thrash about like a drowning man, | wanted
to show the world my distress.

It was only when | lay down on the beach and closed my eyesthat | began to think rationally about my
gtuation.



Theswitchcouldn't happen “ spontaneoudy.” Theideawas absurd. Millions of nervefibreshad to be
severed and spliced, by an army of tiny surgical robots which weren't even present in my brain—which
weren't dueto beinjected for another two months. Without deliberate intervention, the Ndoli Device was
utterly passive, unable to do anything buteavesdrop. No failure of the jewe or the teacher could possibly
take control of my body away from my organic brain.

Clearly, there had been amalfunction—but my first guess had been wrong, absolutely wrong.

| wish | could have donesomething, when the understanding hit me. | should have curled up, moaning
and screaming, ripping the hair from my scalp, raking my flesh with my fingernails. Insteed, | lay flat on
my back in the dazzling sunshine. There was an itch behind my right knee, but | was, apparently, far too
lazy to scratchit.

Oh, I ought to have managed, at the very least, agood, solid bout of hysterical laughter, when | realised
that | wasthejewd.

The teacher had mafunctioned; it was no longer keeping me digned with the organic brain. | hadn't
suddenly become powerless; | hadalways been powerless. My will to act upon “my” body, upon the
world, hadalways gone straight into avacuum, and it was only because | had been ceasdesdy
manipulated, “ corrected” by the teacher, that my desires had ever coincided with the actions that seemed
tobemine.

Thereareamillion questions| could ponder, amillion ironies| could savour, butl mustn't. | need to
focusdl my energy inonedirection. My timeisrunning out.

When | enter hospital and the switch takes place, if the nerveimpulses | transmit to the body are not
exactly in agreement with those from the organic brain, the flaw in the teacher will be discovered. And
rectified. The organic brain has nothing to fear; his continuity will be safeguarded, treated as precious,
sacrosanct. Therewill be no question asto which of uswill be allowed to prevail.| will be madeto
conform, once again.l will be“corrected.” | will be murdered.

Perhapsit is absurd to be afraid. Looked at one way, I've been murdered every microsecond for the last
twenty-eight years. Looked at another way, I've only existed for the seven weeks that have now passed
sncethe teacher faled, and the notion of my separate identity came to mean anything at all—and in one
more week this aberration, this nightmare, will be over. Two months of misery; why should | begrudge
losing that, when I'm on the verge of inheriting eternity? Except that it won't bel who inheritsit, Sncethat
two months of misery isdl that definesme.

The permutations of intellectud interpretation are endless, but ultimately, | can only act upon my
desperate will to survive. | don'tfedl like an aberration, adisposable glitch. How can | possibly hopeto
survive? | must conform—of my own freewill. | must choose to make myselfappear identical to that
which they would force me to become.

After twenty-eight years, surely | am till close enough to him to carry off the deception. If | study every
clue that reaches me through our shared senses, surely | can put mysdif in his place, forget, temporarily,
the revelation of my separateness, and force mysdlf back into synch.

It won't be easy. He met awoman on the beach, the day | cameinto being. Her nameis Cathy. They've
dept together three times, and he thinks he loves her. Or at least, he's said it to her face, he's whispered it
to her while she dept, he'swritten it, true or fase, into hisdiary.

| fed nothing for her. She's anice enough person, I'm sure, but | hardly know her. Preoccupied with my
plight, I've paid scant attention to her conversation, and the act of sex was, for me, little more than a



distasteful piece of involuntary voyeurism. Since | redlised what was at stake, I'vetried to succumb to the
same emotions as my ater ego, but how can | love her when communication between usisimpossible,
when she doesn't even know| exist?

If she rules histhoughts night and day, but is nothing but a dangerous obstacle to me, how can | hopeto
achieve the flawlessimitation that will enable me to escape death?

He's degping now, so | must deep. | listen to his heartbeat, his dow breathing, and try to achieve a
tranquillity consonant with these rhythms. For amoment, | am discouraged. Even mydreams will be
different; our divergenceisineradicable, my god islaughable, ludicrous, pathetic. Every nerveimpulse,
for aweek? My fear of detection and my attemptsto conced it will, unavoidably, distort my responses,
thisknot of liesand panic will beimpossibleto hide.

Yet as| drift towardsdeep, | find myself believing that Iwill succeed. Imust. | dream for awhile—a
confusion of images, both strange and mundane, ending with agrain of st passing through the eye of a
needle—then | tumble, without fear, into dreamless oblivion.

* * % %

| stare up at the white ceiling, giddy and confused, trying to rid mysdlf of the nagging conviction that
there's something I must not think abot.

Then | clench my fist gingerly, rgjoice at thismiracle, and remember.

Up until thelast minute, | thought he was going to back out again—but he didn't. Cathy talked him
through hisfears. Cathy, after al, has switched, and he loves her more than he's ever loved anyone
before.

So, our roles are reversed now. Thisbody ishis strait-jacket, now...

| am drenched in swest. Thisis hopeless, impossible. | can't read hismind, | can't guesswhat he'strying
to do. Should I move, liedtill, cal out, keep silent? Even if the computer monitoring usis programmed to
ignore afew trivial discrepancies, as soon as he notices that his body won't carry out hiswill, helll panic
justas| did, and I'll have no chance at dl of making the right guesses. Wouldhe be swesting, now?
Wouldhis breathing be congtricted, like this?No. I've been awake for just thirty seconds, and already |
have betrayed mysdlf. An optical-fibre cable trails from under my right ear to apand on thewall.
Somewhere, darm bells must be sounding.

If I madearun for it, what would they do? Useforce? I'm acitizen, aren't 1? Jewel-heads have had full
legd rightsfor decades; the surgeons and engineers can't do anything to me without my consent. | try to
recd| the clauses on thewaiver he signed, but he hardly gave it asecond glance. | tug at the cable that
holds me prisoner, but it's firmly anchored, at both ends.

When the door swings open, for amoment | think I'm going to fdl to pieces, but from somewhere| find
the strength to compose mysdlf. It'smy neurologist, Dr Prem. He smiles and says, “How are you feding?
Not too bad?’

| nod dumbly.

“The biggest shock, for most people, isthat they don't fed different at dl! For awhile you'll think, ‘It
can't bethissmple! It can't bethiseasy! It can't bethisnormal! * But you'll soon come to accept thatit
is. And lifewill go on, unchanged.” He beams, taps my shoulder paterndly, then turns and departs.

Hours pass.What are they waiting for? The evidence must be conclusive by now. Perhapsthere are



proceduresto go through, legal and technical expertsto be consulted, ethics committees to be assembled
to deliberate on my fate. I'm soaked in perspiration, trembling uncontrollably. | grab the cable severa
timesand yank with all my strength, but it seemsfixed in concrete at one end, and bolted to my skull at
the other.

An orderly bringsmeamed. “ Cheer up,” he says. “Visting time soon.”
Afterwards, he brings me a bedpan, but I'm too nervous even to piss.
Cathy frowns when she seesme. “What'swrong?’

| shrug and smile, shivering, wondering why I'm even trying to go through with the charade. “Nothing. |
just ... fed abit sck, that'sall.”

She takes my hand, then bends and kisses me on thelips. In spite of everything, | find mysdlf instantly
aroused. Still leaning over me, she smilesand says, “It's over now, okay? There's nothing left to be afraid
of. You'realittle shook up, but you know in your heart you're still who you've aways been. And | love
you.”

| nod. We make small talk. Sheleaves. | whisper to mysdf, hystericaly, “I'm gtill who I've dways been.
I'm still who I've dway's been.”

Y esterday, they scraped my skull clean, and inserted my new, non-sentient, space-filling mock-brain.

| fed calmer now than | have for along time, and | think at last I've pieced together an explanation for my
urvivd.

Why do they deactivate the teacher, for the week between the switch and the destruction of the brain?
Weéll, they can hardly keep it running while the brain is being trashed—but why an entire week? To
reassure people that thejewd, unsupervised, can il Stay in synch; to persuade them thet the life the
jewd isgoing to live will be exactly the life that the organic brain “would have lived"—whatever that
could mean.

Why, then, only for aweek? \Why not a month, or ayear? Because the jewe cannot stay in synch for
that long—not because of any flaw, but for precisely the reason that makesit worth using in thefirgt
place. Thejewe isimmortd. The brain is decaying. The jewe'simitation of the brain leaves
out—deliberately—the fact thatreal neuronsdie. Without the teacher working to contrive, in effect, an
identical deterioration of thejewd, smdl discrepancies must eventualy arise. A fraction of asecond's
differencein responding to astimulusis enough to arouse suspicion, and—as | know too well—from that
moment on, the process of divergenceisirreversible.

No doubt, ateam of pioneering neurologists sat huddled around a computer screen, fifty years ago, and
contemplated a graph of the probability of thisradica divergence, versustime. How would they have
chosenone week? What probability would have been acceptable? A tenth of apercent? A hundredth? A
thousandth? However safe they decided to be, it's hard to imagine them choosing ava ue low enough to
make the phenomenon rare on agloba scale, once aquarter of amillion people were being switched

every day.

In any given hospita, it might happen only once adecade, or once a century, but every ingtitution would
gill need to have apolicy for deding with the eventudty.

What would their choices be?



They could honour their contractual obligations and turn the teacher on again, erasing their satisfied
customer, and giving the traumeatised organic brain the chance to rant about its orded to the mediaand
the legdl profession.

Or, they could quietly erase the computer records of the discrepancy, and camly remove the only
witness.

* k k %
So, thisisit. Eternity.

I'll need transplantsin fifty or Sixty years time, and eventually awhole new body, but that prospect
shouldn't worry me—Ican't die on the operating table. In athousand years or so, I'll need extra hardware
tacked on to cope with my memory storage requirements, but I'm sure the process will be uneventful. On
atime scale of millions of years, the structure of the jewd is subject to cosmic-ray damage, but error-free
transcription to afresh crysta at regular intervalswill circumvent that problem.

In theory, at least, I'm now guaranteed either aseat at the Big Crunch, or participation in the heet death
of theuniverse.

| ditched Cathy, of course. | might have learnt to like her, but she made me nervous, and | was
thoroughly sick of fedingthat | had to play arole.

Asfor the man who claimed that he loved her—the man who spent the last week of hislife helpless,
terrified, suffocated by the knowledge of hisimpending death—I can't yet decide how | fed. | ought to
be able to empathise—considering that | once expected to suffer the very same fate myself—yet
somehow hesmply isntreal to me. | know my brain was modelled on his—giving him akind of causd
primacy—>but in spite of that, | think of him now asapae, insubstantial shadow.

After dl, | have noway of knowing if his sense of himsdlf, his degpest inner life, his experience of being,
wasin any way comparable to my own.
About the Author
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V. Space and Technology

When | wasin college and graduate school, men were landing on the moon and Frank Drake was
leading effortsto pick up sgnas surely emanating from dien civilizations. | was enchanted. | thought
Frank Drake one of the few scientists with avision equd to hiscaling, and | dmost held my breath
waiting for word of success from his early radio telescope listening posts a Green Bank, West Virginia,
and Arecibo, Puerto Rico. (See Frank Drake and Dava Sobel,Is Anyone Out There? The Scientific
Search for Extraterrestrial Intelligence [New Y ork: Delacorte Press, 1992]).

Americaretreated from space, but the dream haslived on. Thereis gtill talk of building atechnology that
would alow routine access to space—Charles Sheffidd's“ Skystalk” (see Part | of thisbook) is based
on very redl proposasthat a“ space elevator” may become feasible. It or more conventional
trangportation systems may make it possible to build small, artificid worldsin orbit, such asthose Mike
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Resnick posits as homesfor assorted splinter culturesin “Kirinyaga.” Thereistak of sending peopleto
distant worlds; George Turner's“| Still Call AugtrdiaHome” dedlswith the return to an Earth that has
solved its popul ation and environmental problems and does not much carefor the old attitudes. There
even remain effortsto listen for theradio sgnas of extraterrestria civilizations, represented here by Jack
McDevitt's“ Cryptic"; we should note that in this story McDevitt dso touches on another issue of current
interest, the technology of encrypting messagesin such away asto make it impossible or very difficult for
national security and law enforcement agencies to eavesdrop. The U.S. government wishesto limit the
capability of thistechnology; advocates of individua freedom do not.

If you think space elevators, orbiting miniworlds, starships, and ETs are sheer fantasy, consder the truly
impossible technology of “dow glass,” glassin which the speed of light isso dow that it may take days or
weeks or even yearsfor light to pass from one sde of awindow to the other. In the spirit of the
gedanken experiment, Bob Shaw hasin “Light of Other Days’ and other stories considered what such a
technology might mean for the people who musgt livewith it. A very smilar condderation is of course
gppropriate for more redigtic technologies aswell.

[Back to Table of Contents]

10. Kirinyaga by Mike Resnick

In the beginning, Ngai lived alone atop the mountain called Kirinyaga. In the fullness of time He cregted
three sons, who became the fathers of the Maasal, the Kamba, and the Kikuyu races, and to each son
He offered a spear, abow, and adigging-stick. The Maasai chose the spear, and wastold to tend herds
on the vast Savannah. The Kamba chose the bow, and was sent to the dense forests to hunt for game.
But Gikuyu, thefirst Kikuyu, knew that Ngai loved the earth and the seasons, and chose the
digging-stick. To reward him for thisNgai not only taught him the secrets of the seed and the harvest, but
gave him Kirinyaga, with its holy fig tree and rich lands.

The sons and daughters of Gikuyu remained on Kirinyaga until the white man came and took their lands
away, and even when the white man had been banished they did not return, but choseto remain in the
citieswearing Western clothes and using Western machines and living Western lives. Even |, whoam a
mundumugu —awitch doctor—was born in the city. | have never seen thelion or the elephant or the
rhinocercs, for al of them were extinct before my birth; nor have | seen Kirinyagaas Ngai meant it to be
seen, for abustling, overcrowded city of three million inhabitants coversits dopes, every year
approaching closer and closer to Ngai's throne at the summit. Even the Kikuyu have forgotten itstrue
name, and now know it only as Mount Kenya.

To bethrown out of Paradise, aswere the Christian Adam and Eve, isaterrible fate, but to live besde a
debased Paradiseisinfinitely worse. | think about them frequently, the descendants of Gikuyu who have
forgotten their origin and their traditions and are now merely Kenyans, and | wonder why more of them
did not join with us when we created the Eutopian world of Kirinyaga.

True, itisaharshlife, for Ngai never meant life to be easy; but it isadso asatisfying life. Welivein
harmony with our environment, we offer sacrifices when Ngai's tears of compassion fall upon our fields
and give sustenance to our crops, we daughter agoat to thank him for the harvest.

Our pleasures are smple: agourd of pombe to drink, the warmth of aboma when the sun has gone down,
thewail of anewborn son or daughter, the footraces and spear-throwing and other contests, the nightly
singing and dancing.
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Maintenance watches Kirinyagadiscreetly, making minor orbital adjustments when necessary, assuring
that our tropical climate remains congtant. From time to time they have subtly suggested that we might
wish to draw upon their medical expertise, or perhaps alow our children to make use of their educationa
facilities, but they have taken our refusal with good grace, and have never shown any desireto interferein
our afairs.

Until | strangled the baby.

It waslessthan an hour later that Koinnage, our paramount chief, sought me out.
“That was an unwise thing to do, Koriba,” he said grimly.

“It was not amatter of choice,” | replied. “Y ou know that.”

“Of course you had achoice,” he responded. “Y ou could have let the infant live” He paused, trying to
control hisanger and hisfear. “ Maintenance has never set foot on Kirinyaga before, but now they will
come.”

“Let them,” | said with ashrug. “No law has been broken.”
“We havekilled ababy,” hereplied. “ They will come, and they will revoke our charter!”
| shook my head. “No one will revoke our charter.”

“Do not betoo certain of that, Koriba,” hewarned me. “Y ou can bury agoat aive, and they will monitor
us and shake their heads and speak contemptuously among themselves about our religion. Y ou can leave
the aged and the infirm out for the hyenasto eat, and they will look upon uswith disgust and call us
godless heathens. But | tell you that killing anewborn infant is another matter. They will not stidly by;
they will come”

“If they do, | shdl explanwhy | killedit,” | replied camly.
“They will not accept your answers,” said Koinnage. “They will not understand.”

“They will have no choice but to accept my answers,” | said. “ThisisKirinyaga, and they are not
permitted to interfere.”

“They will find away,” hesaid with an air of certainty. “We must gpologize and tdll them that it will not
happen again.”

“Wewill not apologize,” | said sernly. “Nor can we promisethat it will not happen again.”
“Then, as paramount chief, 1 will apologize”

| stared at him for along moment, then shrugged. “ Do what you must do,” | said.
Suddenly | could seetheterror in hiseyes. “What will you do to me?’ he asked fearfully.

“I?Nothing at dl,” | said. “Areyou not my chief?” Asherelaxed, | added: “But if | wereyou, | would
beware of insects.”

“Insects?’ he repested. “Why?’

“Because the next insect that bitesyou, beit spider or mosquito or fly, will surely kill you,” 1 said. “Y our
blood will boil within your body, and your boneswill melt. Y ou will want to scream out your agony, yet



you will be unableto utter asound.” | paused. “It isnot adeath | would wish on afriend,” | added
serioudy.

“Arewe not friends, Koriba?’ he said, his ebon face turning an ash gray.

“I thought wewere,” | said. “But my friends honor our traditions. They do not apologize for them to the
whiteman.”

“I will not apologize!” he promised fervently. He spat on both his hands as agesture of his sincerity.

| opened one of the pouches| kept around my waist and withdrew a small polished stone from the shore
of our nearby river. “Wear thisaround your neck,” | said, handing it to him, “and it shal protect you from
the bites of insects.”

“Thank you, Koribal” he said with sincere gratitude, and another crisis had been averted.

We spoke about the affairs of the village for afew more minutes, and findly heleft me. | sent for
Wambu, the infant's mother, and led her through the ritua of purification, so that she might conceive
agan. | dso gave her an ointment to relieve the pain in her breasts, since they were heavy with milk. Then
| sat down by the fire before myboma and made myself available to my people, sattling disputes over the
ownership of chickens and goats, and supplying charms against demons, and instructing my peoplein the
ancient ways.

By the time of the evening meal, no one had a thought for the dead baby. | ate donein myboma, as
befitted my status, for themundumugu aways lives and egts gpart from his people. When | had finished |
wrapped a blanket around my body to protect me from the cold and walked down the dirt path to where
al the otherbomas were clustered. The cattle and goats and chickens were penned up for the night, and
my people, who had daughtered ane eaten a cow, were now singing and dancing and drinking greeat
quantities of pombe. Asthey made way for me, | walked over to the caldron and took adrink of pombe,
and then, at Kanjarasrequest, | dit open agoat and read its entrails and saw that his youngest wife
would soon conceive, which was cause for more celebration. Finaly the children urged metotell thema
dory.

“But not astory of Earth,” complained one of thetaler boys. “We hear those dl thetime. Thismust bea
story about Kirinyaga.”

“All right,” | said. “1f you will al gather around, | will tell you astory of Kirinyaga” The youngstersal
moved closer. “This” | said, “isthe sory of the Lion and the Hare.” | paused until | was surethat | had
everyone's attention, especidly that of the adults. “ A hare was chosen by his people to be sacrificed to a
lion, so that the lion would not bring disaster to their village. The hare might have run away, but he knew
that sooner or later the lion would catch him, so instead he sought out the lion and walked right up to him,
and asthe lion opened his mouth to swallow him, the hare said, ‘1 gpologize, Grest Lion.’

“'For what? asked thelion curioudly.
“'Because | am such asmall medl,” answered the hare, ‘ For that reason, | brought honey for you aswell.’
“'l seeno honey,” said thelion.

“"That iswhy | apologized,” answered the hare. * Another lion stole it from me. Heisaferocious cresture,
and saysthat heisnot afraid of you.’

“Thelionroseto hisfeat. ‘Whereisthisother lion? heroared.



“The hare pointed to ahole in the earth. * Down there,’ he said, *but he will not give you back your
honey.

“'We shall see @bout that!” growled thelion.

“Hejumped into the hole, roaring furioudy, and was never seen again, for the hare had chosen avery
deep hole indeed. Then the hare went home to his people and told them that the lion would never bother
them again.”

Mogt of the children laughed and clapped their handsin delight, but the same young boy voiced his
objection.

“That isnot astory of Kirinyaga,” he said scornfully. “We have no lions here”

“Itisagory of Kirinyaga,” | replied. “What isimportant about the story is not that it concerned alion
and ahare, but that it shows that the weaker can defesat the stronger if he uses hisintelligence.”

“What hasthat to do with Kirinyaga?’ asked the boy.

“What if we pretend that the men of Maintenance, who have ships and weapons, are the lion, and the
Kikuyu arethe hares?’ | suggested. “What shal the hares do if the lion demands a sacrifice?’

The boy suddenly grinned. “Now | understand! We shdl throw the lion down ahole!”
“But we have no holes here,” | pointed out.
“Then what shal we do?’

“The hare did not know that he would find the lion near ahole,” | replied. “Had he found him by adeep
lake, hewould have said that alarge fish took the honey.”

“We have no deep lakes.”

“But wedo haveintdligence,” | said. “ And if Maintenance ever interfereswith us, we will use our
intelligence to destroy the lion of Maintenance, just asthe hare used hisintelligence to destroy the lion of
thefable”

“Let usthink how to destroy Maintenance right now!” cried the boy. He picked up astick and
brandished it at an imaginary lion asif it were aspear and he agreat hunter.

| shook my head. “ The hare does not hunt the lion, and the Kikuyu do not make war. The hare merely
protects himsdlf, and the Kikuyu do the same.”

“Why would Maintenance interfere with us?” asked another boy, pushing hisway to the front of the
group. “They are our friends.”

“Perhgpsthey will not,” | answered reassuringly. “ But you must always remember that the Kikuyu have
no true friends except themselves.”

“Tell usanother story, Koribal” cried ayoung girl.
“l amanodman,” | said. “ The night hasturned cold, and | must have my deep.”

“Tomorrow?’ she asked. “Will you tell us another tomorrow?’



| smiled. “ Ask metomorrow, after al the fields are planted and the cattle and goats are in their
enclosures and the food has been made and the fabrics have been woven.”

“But girlsdo not herd the cattle and goats,” she protested. “What if my brothers do not bring all their
animalsto the enclosure?”

“Then | will tell astory just tothegirls” | said.
“It must be along story,” she insisted serioudy, “for we work much harder than the boys.”

“I will watch you in particular, little one,” | replied, “and the story will be aslong or as short as your work
merits”

The adults dl laughed and suddenly she looked very uncomfortable, but then | chuckled and hugged her
and patted her head, for it was necessary that the children learned to love theirmundumugu aswell as
hold himin awe, and findly she ran off to play and dance with the other girls, whilel retired to myboma.

Onceinside, | activated my computer and discovered that a message was waiting for me from
Maintenance, informing me that one of their number would be visiting me the following morning. | madea
very brief reply—"Article |1, Paragraph 5," which isthe ordinance forbidding intervention—and lay
down on my deeping blanket, letting the rhythmic chanting of the Sngers carry me off to deep.

| awoke with the sun the next morning and instructed my computer to let me know when the
Maintenance ship had landed. Then | inspected my cattle and my goats—I, done of my people, planted
no crops, for the Kikuyu feed theirmundumugu, just asthey tend his herds and weave his blankets and
keep hisboma clean—and stopped by Simani'sboma to deliver abam to fight the disease that was
afflicting hisjoints. Then, asthe sun began warming the earth, | returned to my ownboma, skirting the
pastures where the young men were tending their animals. When | arrived, | knew the ship had landed,
for | found the droppings of a hyena on the ground near my hut, and that is the surest sign of acurse.

| learned what | could from the computer, then walked outside and scanned the horizon while two naked
children took turns chasing asmall dog and running away from it. When they began frightening my
chickens, | gently sent them back to their ownboma, and then seated mysdlf besidemy fire. At last | saw
my visitor from Maintenance, coming up the path from Haven. She was obvioudy uncomfortablein the
heat, and she dapped futilely at the fliesthat circled her head. Her blonde hair was starting to turn grey,
and | could tell by the ungainly way she negotiated the steep, rocky path that she was unused to such
terrain. She dmost lost her balance anumber of times, and it was obvious that her proximity to so many
animalsfrightened her, but she never dowed her pace, and within another ten minutes she siood before
me.

“Good morning,” she said.
"Jambo,Memsaab,” | replied.
“You are Koriba, are you not?’

| briefly studied the face of my enemy; middle-aged and weary, it did not appear formidable. “I am
Koriba,” | replied.

“Good,” shesad. “My nameis—"
“I know whoyou are,” | said, for it isbest, if conflict cannot be avoided, to take the offensive.

“Youdo?



| pulled the bones out of my pouch and cast them on the dirt.

“Y ou are Barbara Eaton, born of Earth,” | intoned, studying her reactionsas| picked up the bones and
cadt them again. “Y ou are married to Robert Eaton, and you have worked for Maintenance for nine
years.” A find cast of the bones. “Y ou are 41 years old, and you are barren.”

“How did you know al that?’ she asked with an expression of surprise.
“Am | not themundumugu?"
She stared at mefor along minute. “Y ou read my biography on your computer,” she concluded at last.

“Aslong asthefacts are correct, what difference does it make whether | read them from the bones or
the computer?’ | responded, refusing to confirm her statement. * Please Sit down, Memsaab Eaton.”

She lowered hersdlf awkwardly to the ground, wrinkling her face as sheraised acloud of dust.
“It'svery hot,” she noted uncomfortably.

“Itisvery hotin Kenya,” | replied.

“Y ou could have created any climate you desired,” she pointed out.

“Wedid create the climate we desired,” | answered.

“Arethere predators out there?’ she asked, looking out over the Savannah.

“A few,” | replied.

“What kind?’

“Hyenas”

“Nothing larger?” she asked.

“Thereis nothing larger anymore,” | said.

“| wonder why they didn't attack me?’

“Perhaps because you are an intruder,” | suggested.

“Will they leave me done on my way back to Haven?’ she asked nervoudy, ignoring my comment.
“I will giveyou acharm to keep them away.”

“I'd prefer an escort.”

“Vey wdl,” | sad.

“They're such ugly animals,” she said with ashudder. “1 saw them once when we were monitoring your
world.”

“They are very useful animals,” | answered, “for they bring many omens, both good and bad.”
“Redly?’

| nodded. “A hyenaleft me an evil omen thismorning.”



“And?’ sheasked curioudy.
“And hereyou are” | said.
She laughed. “ They told me you were asharp old man.”

“They were mistaken,” | replied. “1 am afeeble old man who sitsin front of hisboma and watches
younger men tend his cattle and goats.”

“Y ou are afeeble old man who graduated with honors from Cambridge and then acquired two
postgraduate degrees from Yae,” shereplied.

“Who told you that?’

She amiled. “Y ou're not the only one who reads biographies.”

| shrugged. “My degrees did not help me become a bettermundumugu,” | said. “The time was wasted.”
“Y ou keep using that word. What, exactly, isamundumugu?

“Y ouwould cdl him awitch doctor,” | answered. “But in truth themundumugu, while he occasondly
casts pdls and interprets omens, is more arepository of the collected wisdom and traditions of his
race.”

“It sounds like an interesting occupation,” she said.
“It isnot without its compensations.”

“Andsuch compensations!” she said with false enthusiasm as agoat bleated in the distance and ayoung
man yelled at it in Swahili. “Imagine having the power of life and death over an entire Eutopian world!”

So now it comes, | thought. Aloud | said: “It isnot amatter of exercisng power, Memsaab Eaton, but of
maintaining traditions”

“| rather doubt that,” she said bluntly.
“Why should you doubt what | say?’ | asked.

“Becauseif it weretraditiona to kill newborn infants, the Kikuyuswould have died out after asingle
generation.”

“If thedaying of theinfant arouses your disapproval,” | said camly, “1 am surprised Maintenance has not
previoudy asked about our custom of leaving the old and the feeble out for the hyenas.”

“We know that the elderly and the infirm have consented to your treatment of them, much aswe may
disapprove of it,” shereplied. “We also know that a newborn infant could not possibly consent to itsown
death.” She paused, staring & me. “May | ask why this particular baby was killed?’

“Thetis why you have come hereg, isit not?’

“| have been sent here to evaluate the situation,” she replied, brushing an insect from her cheek and
shifting her position on the ground. “A newborn child waskilled. We would like to know why.”

| shrugged. “It was killed because it was born with aterriblethahu uponit.”
Shefrowned. “Athahu? What isthat?’



“Acurse”

“Do you mean that it was deformed?’ she asked.

“It was not deformed.”

“Then what wasthis curse that you refer to?’

“It was born feet-firgt,” | said.

“That'sit?’ she asked, surprised. “ That's the curse?’
“yes”

“It was murdered Ssmply because it came out feet-first?’

“It isnot murder to put ademon to death,” | explained patiently. “ Our tradition tellsusthat achild bornin
this manner isactudly ademon.”

“Y ou are an educated man, Koriba,” she said. “How can you kill a perfectly hedthy infant and blameit
on some primitive tradition?”

“Y ou must never underestimate the power of tradition, Memsaab Eaton,” | said. “ The Kikuyu turned
their backs on their traditions once; the result is amechanized, impoverished, overcrowded country that
isno longer populated by Kikuyu, or Maasal, or Luo, or Wakamba, but by anew, artificid tribe known
only as Kenyans. We here on Kirinyaga are true Kikuyu, and we will not make that mistake again. If the
ransare late, aram must be sacrificed. If aman's veracity is questioned, he must undergo the orded of
thegithani trid. If aninfant is born with athahu upon it, it must be put to death.”

“Then you intend to continueto kill any children that are born feet-first?” she asked.
“That is correct,” | responded.

A drop of swest rolled down her face as shelooked directly at me and said: “I don't know what
Maintenance's reaction will be.”

“According to our charter, Maintenance is not permitted to interferewith us” | reminded her.

“It'snot that smple, Koriba,” she said. “ According to your charter, any member of your community who
wishesto leave your world is alowed free passage to Haven, from which he or she can board aship to
Earth.” She paused. “Wasthe baby you killed given such achoice?’

“I did not kill ababy, but ademon,” | replied, turning my head dightly as ahot breeze stirred up the dust
around us.

She waited until the breeze died down, then coughed before speaking. “Y ou do understand that not
everyonein Maintenance may sharethat opinion?’

“What Maintenance thinksisof no concerntous,” | said.

“When innocent children are murdered, what Maintenance thinksis of supreme importanceto you,” she
responded. “1 am sure you do not want to defend your practices before the Eutopian Court.”

“Areyou here to evaluate the Situation, asyou said, or to threaten us?’ | asked camly.



“To evauate the Stuation,” shereplied. “But there seemsto be only one concluson that | can draw from
the factsthat you have presented to me.”

“Then you have not been listening to me,” | said, briefly closng my eyes as another, stronger breeze
swept past us.

“Koriba, I know that Kirinyagawas created so that you could emulate the ways of your forefathers—but
surely you must see the difference between the torture of animasasardigiousritua and the murder of a

human baby.”

| shook my head. “They are one and the same,” | replied. “We cannot change our way of life becauseit
makesyou uncomfortable. We did that once before, and within amere handful of years your culture had
corrupted our society. With every factory we built, with every job we created, with every bit of Western
technology we accepted, with every Kikuyu who converted to Chrigtianity, we became something we
were not meant to be.” | stared directly into her eyes. “I am themundumugu, entrusted with preserving
al that makes us Kikuyu, and | will not alow that to happen again.”

“Therearedternatives,” shesad.
“Not for the Kikuyu,” | replied adamantly.

“Thereare," sheingsted, so intent upon what she had to say that she paid no attentionto a
black-and-gold centipede that crawled over her boot. “ For example, years spent in space can cause
certain physiological and hormonal changesin humans. Y ou noted when | arrived that | am 41 yearsold
and childless. That istrue. In fact, many of the women in Maintenance are childless. If you will turn the
babies over to us, | am surewe can find families for them. Thiswould effectively remove them from your
society without the necessity of killing them. | could speak to my superiors about it; | think that thereisan
excdlent chance that they would approve.”

“That isathoughtful and innovative suggestion, Memsagb Eaton,” | said truthfully. “1 am sorry that | must
reectit”

“But why?" she demanded.

“Because the first time we betray our traditions thisworld will ceaseto be Kirinyaga, and will become
merely another Kenya, anation of men awkwardly pretending to be something they are not.”

“I could gpesk to Koinnage and the other chiefsabout it,” she suggested meaningfully.
“They will not disobey my ingructions” | replied confidently.
“Y ou hold that much power?’

“I hold that much respect,” | answered. “ A chief may enforce the law, but it isthemundumugu who
interpretsit.”

“Then let us condder other dternatives.”
[13 NO_”

“I am trying to avoid a conflict between Maintenance and your people,” she said, her voice heavy with
frugtration. “It seemsto me that you could at least make the effort to meet me hafway.”

“| do not question your motives, Memsaab Eaton,” | replied, “but you are an intruder representing an



organization that has no legd right to interfere with our culture. We do not impose our religion or our
mordity upon Maintenance, and Maintenance may not imposeitsreligion or morality upon us.”

“It'snot that smple.”

“Itisprecisdy that ample” | sad.

“That isyour last word on the subject?’ she asked.

“yes”

She stood up. “Then | think it istime for me to leave and make my report.”

| stood up aswell, and ashift in the wind brought the odors of the village: the scent of bananas, the smell
of afresh caldron of pombe, even the pungent odor of abull that had been daughtered that morning.

“Asyou wish, Memsaab Eaton,” | said. “1 will arrange for your escort.” | signdled to asmall boy who
was tending three goats and instructed him to go to the village and send back two young men.

“Thank you,” shesaid. “I know it's an inconvenience, but | Just don't fed safe with hyenas roaming loose
out there.”

“Youaewecome” | said. “Perhaps, while we are waiting for the men who will accompany you, you
would like to hear astory about the hyena.”

She shuddered involuntarily. “ They are such ugly beastd” she said distastefully. “Their hind legs seem
amost deformed.” She shook her head. “No, | don't think I'd be interested in hearing a story about a
hyena”

“You will beinterested inthis story,” | told her.
She stared a me curioudly, then shrugged. “ Al right,” she said. “Go ahead.”

“Itistruethat hyenas are deformed, ugly animals,” | began, “but once, along time ago, they were as
lovely and graceful astheimpaa Then one day aKikuyu chief gave ahyenaayoung goeat to tekeasa
gift to Ngai, who lived atop the holy mountain Kirinyaga. The hyenatook the goat between his powerful
jaws and headed toward the distant mountain—but on the way he passed a settlement filled with
Europeans and Arabs. It abounded in guns and machines and other wonders he had never seen before,
and he stopped to look, fascinated. Finally an Arab noticed him staring intently and asked if he, too,
would like to become a civilized man—and as he opened his mouth to say that he would, the goat fel to
the ground and ran away. Asthe goat raced out of sight, the Arab laughed and explained that he was
only joking, that of course no hyena could becomeaman.” | paused for amoment, and then continued.
“So the hyena proceeded to Kirinyaga, and when he reached the summit, Ngai asked him what had
become of the goat. When the hyenatold him, Ngai hurled him off the mountaintop for having the
audacity to believe he could become aman. He did not die from thefal, but his rear legs were crippled,
and Ngai declared that from that day forward, al hyenas would appear thus and to remind them of the
foolishness of trying to become something that they were not, He dso gave them afoal'slaugh.” | paused
again, and stared at her. “Memsaab Eaton, you do not hear the Kikuyu laugh like fools, and | will not let
them become crippled like the hyena. Do you understand what | am saying?’

She considered my statement for amoment, then looked into my eyes. “I think we understand each other
perfectly, Koriba,” she said.

Thetwo young men | had sent for arrived just then, and | ingtructed them to accompany her to Haven. A



moment later they set off acrossthe dry Savannah, and | returned to my duties.

| began by walking through the fields, blessing the scarecrows. Since anumber of the smdler children
followed me, | rested benegth the trees more often than was necessary, and dways, whenever we
paused, they begged meto tell them more stories. | told them the tale of the Elephant and the Buffalo,

and how the Maasai elmoran cut the rainbow with his spear so that it never again cameto rest upon the
earth, and why the nine Kikuyu tribes are named after Gikuyu's nine daughters, and when the sun became
too hot | led them back to the village.

Then, in the afternoon, | gathered the older boys about me and explained once more how they must paint
their faces and bodies for their forthcoming circumcision ceremony. Ndemi, the boy who had inssted
upon astory about Kirinyagathe night before, sought me out privately to complain that he had been
unableto day asmal gazelle with his spear, and asked for acharm to makeits flight more accurate. |
explained to him that there would come a day when he faced abuffalo or ahyenawith no charm, and
that he must practice more before he came to me again. He was one to watch, thislittle Ndemi, for he
was impetuous and totally without fear; in the old days, he would have made a great warrior, but on
Kirinyagawe had no warriors. If we remained fruitful and fecund, however, we would someday need
more chiefs and even anothermundumugu, and I made up my mind to observe him closdly.

In the evening, after | ate my solitary medl, | returned to the village, for Njogu, one of our young men,
wasto marry Kamiri, agirl from the next village. The bride-price had been decided upon, and the two
familieswerewaiting for meto preside at the ceremony.

Njogu, hisfaced streaked with paint, wore an ostrich-feather headdress, and looked very uneasy as he
and his betrothed stood before me. | dit the throat of afat ram that Kamiri's father had brought for the
occasion, and then | turned to Njogu.

“What have you to say?’ | asked.

Hetook astep forward. “I want Kamiri to come and till the fields of myshamba,” he said, hisvoice
cracking with nervousness as he spoke the prescribed words, “for | an aman, and | need awoman to
tend to myshamba and dig deep around the roots of my plantings, that they may grow well and bring

prosperity to my house.”

He spit on both his hands to show his sincerity, and then, exhaling deeply with relief, he stepped back.
| turned to Kamiri.

“Do you consent to till theshamba of Njogu, son of Muchiri?’ | asked her.

“Yes” shesaid softly, bowing her head. “1 consent.”

| held out my right hand, and the bride's mother placed a gourd of pombe init.

“If thisman does not please you,” | said to Kamiri, “1 will spill thepombe upon the ground.”

“Do not spill it,” shereplied. “Then drink,” 1 said, handing the gourd to her.

Shelifted it to her lips and took a swallow, then handed it to Njogu, who did the same.

When the gourd was empty, the parents of Njogu and Kamiri stuffed it with grass, signifying the
friendship between the two clans.

Then acheer rose from the onlookers, the ram was carried off to be roasted, morepombe appeared as if



by magic, and while the groom took the bride off to hisboma, the remainder of the people celebrated far
into the night. They stopped only when the bleating of the goats told them that some hyenas were nearby,
and then the women and children went off to theirboma s while the men took their spears and went into
the fieldsto frighten the hyenas away.

Koinnage came up to me as | was about to leave.

“Did you spesk to the woman from Maintenance?’ he asked.

“I did,” | replied.

“What did she say”?”’

“She said that they do not approve of killing babieswho are born feet-first.”

“And what didyou say?’ he asked nervoudly.

“I told her that we did not need the approval of Maintenance to practice our religion,” | replied.
“Will Maintenance ligen?’

“They have no choice,” | said. “Andwe have no choice, ether,” | added. “L et them dictate one thing that
we must or must not do, and soon they will dictate dl things. Give them their way, and Njogu and Kamiri
would have recited wedding vows from the Bible or the Koran. It happened to usin Kenya; we cannot

permit it to happen on Kirinyaga.”
“But they will not punish us?’ he perssted.
“They will not punishus,” | replied.

Satisfied, he walked off to hisboma while | took the narrow, winding path to my own. | stopped by the
enclosure where my animals were kept and saw that there were two new goats there, gifts from the
bride'sand groom'sfamiliesin gratitude for my services. A few minuteslater | was adeep withinthewalls
of my own hut.

The computer woke me afew minutes before sunrise. | sood up, splashed my face with water from the
gourd | keep by my deeping blanket, and walked over to thetermind.

There was amessage for me from Barbara Eaton, brief and to the point:

It isthe preliminary finding of Maintenance that infanticide, for any reason, is a direct violation of
Kirinyaga's charter. No action will be taken for past offenses.

We are also evaluating your practice of euthanasia, and may require further testimony from you
at some point in the future.

Barbara Eaton

A runner from Koinnage arrived amoment later, asking me to attend ameeting of the Council of Elders,
and | knew that he had received the same message.

| wrapped my blanket around my shoulders and began walking to Koinnage'sshamba, which conssted
of hisboma, aswell asthose of histhree sonsand their wives. When | arrived | found not only thelocal
elderswaiting for me, but aso two chiefsfrom neighboring villages.



“Did you receive the message from Maintenance?’ demanded Koinnage, as| seated mysdlf opposite
him.

“l did.”

“I warned you that thiswould happen!” he said “What will we do now?’
“Wewill do what we have dwaysdone,” | answered camly.

“We cannot,” said one of the neighboring chiefs. “ They have forbiddenit.”
“They have noright to forbid it,” | replied.

“Thereisawoman inmy villagewhosetimeisnear,” continued the chief, “and dl of the sgnsand omens
point to the birth of twins. We have been taught that the firstborn must be killed, for one mother cannot
produce two souls—but now Maintenance has forbidden it. What are we to do?’

“Wemug kill thefirgtborn,” | said, “for it will be ademon.”
“And then Maintenance will make usleave Kirinyagal” said Koinnage bitterly.

“Perhapswe could let the child live,” said the chief. “ That might satisfy them, and then they might leave us
done”

| shook my head. “They will not leave you done. Already they speak about the way we leave the old and
the feeble out for the hyenas, asif thiswere some enormous sin againg their God. If you givein onthe
one, the day will come when you must givein on the other.”

“Would that be so terrible?’ perssted the chief. “ They have medicines that we do not possess; perhaps
they could make the old young again.”

“Y ou do not understand,” | said, rising to my feet. “Our society is not acollection of separate people and
customs and traditions. No, it isacomplex system, with al the pieces as dependant upon each other as
the animals and vegetation of the Savannah. If you burn the grass, you will not only kill theimpaawho
feeds upon it, but the predator who feeds upon the impaa, and the ticks and flies who live upon the
predator, and the vultures and maribou storks who feed upon hisremains when he dies. Y ou cannot
destroy the part without destroying thewhole.”

| paused to let them consider what | had said, and then continued speaking: “ Kirinyagaislikethe
Savannah. If we do not |leave the old and the feeble out for the hyenas, the hyenaswill starve. If the
hyenas starve, the grass eaters will become so numerous that thereis no land left for our cattle and goats
to graze. If the old and the feeble do not die when Ngai decreesit, then soon we will not have enough
food to go around.”

| picked up astick and balanced it precarioudy on my forefinger.

“Thisgtick,” | said, “isthe Kikuyu people, and my finger isKirinyaga. They arein perfect balance.” |
dared a the neighboring chief “But what will happen if | dter the baance, and put my fingerhere?" |
asked, gesturing to the end of the stick.

“Thedtick will fal to the ground.”
“And here?’ | asked, pointing to aspot an inch away from the center.
“Itwill fal.”



“Thusisitwith us” | explained. “Whether weyield on one point or al points, the result will bethe same:
the Kikuyu will fal as surely asthe tick will fal. Have we learned nothing from our past? Wemust
adhereto our traditions; they are dl that we have!”

“But Maintenance will not allow usto do so!” protested Koinnage.

“They arenot warriors, but civilized men,” | said, allowing atouch of contempt to cregp into my voice.
“Their chiefsand theirmundumugu swill not send them to Kirinyagawith guns and spears. They will
issue warnings and findings and declarations, and finaly, when that fails, they will go to the Eutopian
Court and plead their case, and thetria will be postponed many times and reheard many moretimes.” |
could seethem findly rdlaxing, and | smiled confidently at them. * Each of you will have died from the
burden of your years before Maintenance does anything other than talk. | am yourmundumugu ; | have
lived among civilized men, and | tdll you that thisisthetruth.”

The neighboring chief stood up and faced me. 1 will send for you when the twinsare born,” he pledged.
“I' will come” | promised him.

We spoke further, and then the meeting ended and the old men began wandering off to theirbomas, while
| looked to the future, which | could see more clearly than Koinnage or the elders.

| walked through the village until | found the bold young Ndemi, brandishing his spear and hurling it at a
buffao he had constructed out of dried grasses.

"Jambo, Koribal” he greeted me.

" Jambo, my brave young warrior,” | replied.

“I have been practicing, as you ordered.”

“| thought you wanted to hunt the gazelle,” | noted.

“Gazellesarefor children,” he answered. “I will daymbogo, the buffao.”

"Mbogomay fed differently about it,” | said.

“So much the better,” he said confidently. “I have no wish to kill an anima asit runs away from me.”
“And when will you go out to day the fiercembogo?"

He shrugged. “When | am more accurate.” He smiled up at me. “Perhaps tomorrow.”

| stared at him thoughtfully for amoment, and then spoke: “ Tomorrow isalong time away. We have
businesstonight.”

“What business?’ he asked.

“Y ou mugt find ten friends, none of them yet of circumcision age, and tell them to come to the pond
within the forest to the south. They must come after the sun has set, and you must tell them that Koriba
themundumugu commands that they tell no one, not even their parents, that they are coming.” | paused.
“Do you understand, Ndemi?’

“1 understand.”

“Thengo,” | sad. “Bring my messageto them.”



He retrieved his spear from the straw buffalo and set off at atrot, young and tall and strong and fearless.

You are the future, | thought, as| watched him run toward the village.Not Koinnage, not myself, not
even the young bridegroom Njogu, for their time will have come and gone before the battleis
joined. It is you, Ndemi, upon whom Kirinyaga must depend if it isto survive.

Once before the Kikuyu have had to fight for their freedom. Under the leader ship of Jomo
Kenyatta, whose name has been forgotten by most of your parents, we took the terrible oath of
Mau Mau, and we maimed and we killed and we committed such atrocities that finally we
achieved Uhuru, for against such butchery civilized men have no defense but to depart.D

And tonight, young Ndemi, while your parents are asleep, you and your companions will meet me
deep in the woods, and you in your turn and they in theirs will learn one last tradition of the
Kikuyu, for I will invoke not only the strength of Ngai but also the indomitable spirit of Jomo
Kenyatta. | will administer a hideous oath and force you to do unspeakabl e things to prove your
fealty, and | will teach each of you, in turn, how to administer the oath to those who come after
youl.

Thereisa season for all things: for birth, for growth, for death. There is unquestionably a season
for Utopia, but it will have to wait.

For the season of Uhuruis upon us.

About the Author

Mike Resnick (1942- ) isapralific writer with 35 sciencefiction novels, over 100 short stories, 8
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11. Cryptic by Jack M cDevitt

It was a the bottom of the safe in abulky manilaenvelope. | nearly tossed it into the trash along with the
stacks of other documents, tapes, and assorted flotsam left over from the Project.

Had it been catd oged, indexed in some way, I'm sure | would have. But the envel ope was blank, save
for an eighteen-year-old date scrawled in the lower right hand corner, and benegth it, the notation “40

o

Out on the desert, lights were moving. That would be Brackett fine-tuning the Array for Orrin Hopkins,
who was then beginning the observations that would lead, severa yearslater, to new departuresin pulsar
theory. | envied Hopkins: he was short, round, bald, aman unsure of himself, whose explanations were
invariably interspersed with giggles. He was aridiculousfigure; yet he bore the stamp of genius. And
people would remember hisideaslong after the resdence hal named for me at Carrollton had crumbled.

If I had not long since recognized my own limits and conceded any hope of immortdity (at least of this
sort), | certainly did so when | accepted the director's position at Sandage. Administration pays better
than being an active physcig, but it is death to ambition.

And aJesuit doesn't even get that advantage.
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In those days, the Array was still modest: forty parabolic antennas, each thirty-six meters across. They
were on tracks, of course, independently movable, forming atruncated cross. They had, for two
decades, been the heart of SETI, the Search for Extra-Terrestrid Intelligence. Now, with the Project
abandoned, they were being employed for more useful, if mundane, purposes.

* k k %

Even that relatively unsophisticated system was good: as Hutching Chaney once remarked, the Array
could pick up the cough of an automobile ignition on Mars.

| circled the desk and fell into the uncomfortable wooden chair we'd inherited from the outgoing regime.
The packet was sedled with tape that had become brittle and loose around the edges. | tore it open.

It was aquarter past ten. I'd worked through my dinner and the evening hours, bored, drinking coffee,
debating the wisdom in coming out herefrom JPL. The increase in responsibility was agood career
move; but | knew now that Harry Cooke would never lay his hands on anew particle.

| was committed for two years a Sandage: two years of working out schedules and worrying about
insurance; two years of dividing medls between the ingtallation's sterile cafeteria, and Immy's Amoco
Restaurant on Route 85. Then, if all went well, | could expect another move up, perhaps to Georgetown.

I'd have traded it al for Hopkinss future.

| shook out Sx magnetic disks onto the desk. They wereinindividua deeves, of the type that many
ingtallations had once used to record e ectromagnetic radiation. The disks were numbered and dated
over athree-day period in 2001, two years earlier than the date on the envel ope.

Each was marked “Procyon.”

In back, Hopkins and two associates were hunched over monitors. Brackett, having finished hisjob, was
at hisdesk reading.

| was pleased to discover that the disks were compatible to the Mark Vls. | inserted one, tiedina
vocorder to get ahard copy, and went over to join the Hopkins group while the thing ran. They were
talking about plasma. | listened for atime, got lost, noted that everyone around me (save the grinning little
round man) also got lost, and strolled back to my compuiter.

The trace drew its green-and-white pictures smoothly on the Mark VI display, and pages of hard copy
clicked out of the vocorder. Something in the needle geometry scattered across the recording paper
drew my attention. Like an elusive name, it drifted just beyond reach.

Beneath aplate of the Andromeda Galaxy, a coffee pot smmered. | could hear the distant drone of a
plane, probably out of Luke Air Force Base. Behind me, Hopkins and his men were laughing at
something.

There were patternsin the recording.
They maeridized dowly, identica clusters of impulses: the sgndswere atificid.
Procyon.

The laughter, the plane, the coffee pot, aradio that had been |eft on somewhere: everything squeezed
down to apossibility.

More likely Phoenix, | thought.



* * % %

Frank Myers had been SETI Director since Ed Dickinson's death twelve years before. | reached him
next morning in San Francisco.

“No,” he said without hesitation. “ Someone'sidea of ajoke, Harry.”

“It wasin your safe, Frank.”

“That damned safe's been there forty years. Might be anything init. Except messages from Mars....”
| thanked him and hung up.

It had been along night: I'd taken the hard copy to bed and, by 5:00 A.M., had identified more than forty
distinct pulse patterns. The signal appeared to be continuous: that is, it had been an ongoing transmission
with no indication of beginning or end, but only irregular breaches of the type that would result from
amospherics and, of course, the long periods during which the target would have been below the
horizon.

It was clearly areflected terrediria transmission: radio waves bounce around considerably. But why sedl
the error two years later and put it in the safe?

Procyon isayelow-white class F3 binary, absol ute magnitude 2.8, once worshipped in Babylon and
Egypt. (What hasn't been worshipped in Egypt?) Distance from earth: 11.3 light-years.

In the outer office, Beth Cooper typed, closed filing drawers, spoke with visitors.

The obvious course of action wasto usethe Array. Listen to Procyon at 40 gigahertz, or all acrossthe
spectrum for that matter, and find out if it was, indeed, saying something.

Ontheintercom, | asked Beth if any open time had developed on the system. “No,” she said crigply.
“We have nothing until August of next year.”

That was no surprise. Thefacility had booked quickly when its resources were made available to the
astronomical community on more than the limited basisthat had prevailed for twenty years. Anyone
wishing to use the radiotel escope had to plan far in advance. How could | get hold of the Array for a
couple hours?

| asked her to comeinto my office.

Beth Cooper had come to Sandage from San Augustin with SETI1 during the big move twenty years
before. Sheld been secretary to three directors. Hutching Chaney, who had built Sandage; hislongtime
friend, Ed Dickinson; and findly, after Dickinson's death, Frank Myers, ayoung man on the move, who'd
stayed too long with the Project, and who'd been reportedly happy to seeit strangled. In any case,
Myers had contributed to its demise by hisfailureto defend it.

I'd felt he wasright, of course, though for the wrong reason. It had been painful to see the magnificent
telescope at Sandage denied, by and large, to the scientific community whileits grotesque hunt for the
Little Green Man signa went on. | think there were few of us not happy to seeit end.

Beth had expected to lose her job. But she knew her way around the facility, had atalent for massaging
egos, and could spell. A devout Lutheran, she had adapted cautioudly to working for apriest and, oddly,
seemed to have taken offense that | did not routinely walk around with a Roman collar.

| asked one or two questions about the billing methods of thelocal utilities, and then commented, as



casudly as| could manage, that it was unfortunate the Project had not succeeded.

Beth looked more like aNew Y ork librarian than a secretary at a desert ingtallation. Her hair was
slver-gray. She wore sted-rimmed glasses on along silver chain. She was moderately heavy, but her
carriage and her diction were impeccable, imbuing her with the quality that stage people call presence.

Her eyes narrowed to hard black beads at my remark. “Dr. Dickinson said any number of timesthat
none of uswould live to see results. Everyone atached to the program, even the janitors, knew that.”

She wasn't awoman given to shrugs, but the sudden flick in those dark eyes matched the effect. “1'm glad
hedidn't liveto seeit terminated.”

That was followed by an uncomfortable silence. “1 don't blame you, Doctor,” she said at length, referring
to my public position that the facility was being underutilized.

| dropped my eyes and tried to smile reassuringly. It must have been ludicrous: her severefeatures
softened. | showed her the envel ope.

“Do you recognize the writing?’
She barely glanced at it. “It's Dr. Dickinson's.”

“Areyou sure? | didn't think Dickinson cameto the Project until Hutch Chaney's retirement. That was
‘13, wasn't it?’

“Hetook over as Director then. But he was an operating technician under Dr. Chaney for, oh, ten or
twelve years before that.” Her eyes glowed when she spoke of Dickinson.

“I never met him,” | said.

“Hewasafineman.” Shelooked past me, over my shoulder, her features pale. “If we hadn't lost him, we
might not havelost the Project.”

“If it matters,” | added gently.
“If it matters.”

She wasright about Dickinson: he was articul ate, a persuasive speaker, author of books on various
subjects, and utterly dedicated to SETI. He might well have kept the Project afloat despite the cessation
of federd funds and the increasing clamor among his colleaguesfor moretime at the facility. But
Dickinson was twelve years dead now: held returned to Massachusetts at Christmas, aswas his custom.
After asnowstorm, he'd gone out to help shove aneighbor's driveway and his heart had failed.

At thetime, | was at Georgetown. | can till recall my sense of ageniuswho had died too soon. He had
possessed avast talent, but no discipling; he had churned through his career hurling sparksin dl
directions. But somehow everything he touched, like SETI, had come to no fulfillment.

“Beth, wasthere ever atimethey thought they had an LGM?’

“The Little Green Man Signd?’ She shook her head. “No, | don't think so. They were always picking up
echoes and things. But nothing ever came close. Either it was KCOX in Phoenix, or a Japanese trawler
in the middle of the Pecific.”

“Never anything that didn't fit those categories?’

One eyebrow rose dightly. “Never anything they could prove. If they couldn't pin it down, they went



back later and tried to find it again. One way or another, they eliminated everything.” Or, she must be
thinking, we wouldn't be standing here having this conversation.

* * * %

Beth's commentsimplied that suspect signas had been automaticaly stored. Grateful that | had not yet
got around to purging obsolete data, | discovered that wasindeed the case, and ran a search covering
the entire time period back to the Procyon reception in 2011. | waslooking for asmilar sgnal.

| got asurprise.
There was no match. Therewas aso no record of the Procyon reception itself.
That meant presumably it had been accounted for and discarded.

Then why, two years |ater, had the recordings been seded and placed in the safe? Surely no explanation
would have taken that long.

SETI had assumed that any LGM signa would be a ddliberate attempt to communicate, that an effort
would therefore be made by the originator to create intdligibility, and that the logica way to do that was
to employ aset of symbols representing universal congtants. the atomic weight of hydrogen, perhaps, or
thevaueof pi.

But the move to Sandage had al so been amove to more sophisticated, and considerably more sengitive,
equipment. The possibility devel oped that the Project would pick up adopover sgnd, atransmission of
dienorigin, but intended only for loca receivers. Traffic of that nature could be immeasurably difficult to
interpret.

If the packet in the safe was anything at dll, it was surely of thislatter type. Forty gigahertz isnot an idedl
frequency for interstellar communication. Moreover, the intercept was ongoing, formless, no numbered
parts, nothing to assist trandation.

| set the computer working on the text, using SETI's own language analysis program. Then | instructed
Brackett to cal meif anything developed, had dinner at immy's, and went home.

* * * %

There was no evidence of structure in thetext. In English, one can expecttofinda‘U’ aftera‘Q’, ora
vowe after acluster of consonants. The aspirate is seldom doubled, nothing is ever tripled, and so on.
But in the Procyon transmission, everything seemed utterly random.

The computer counted two-hundred fifty-six distinct pulse patterns. Eight bits. Nothing recurred at
aufficient intervalsto be a space. And the frequency count of these pulse patterns, or characters, wasflat;
there was no quantitative difference in use from one to another. All appeared approximately the same
number of times. If it was alanguage, it was alanguage with no discernible vowds.

| called Wes Phillips, who was then the only linguist | knew. Wasit possblefor alanguage to be
structured in such away?

“Oh, I don't think so. Unless you're talking about some sort of construct. Even then....” He paused.
“Harry, | can give you awhole series of reasonsin maybe six different disciplineswhy languages need
high and low frequency letters. To have aflat ‘ curve,’ alanguage would have to be deliberately designed
that way, and it would have to be non-ora. But what practica value would it have? Why bother?”

* * * %

Ed Dickinson had been an enigma. During the series of political crises after the turn of the century, hed



earned an internationd reputation as a diplomat, and as an eloquent defender of reason and restraint.
Everyone agreed that he had amind of thefirst rank. Y et, in his chosen field, he accomplished little. And
eventudly held goneto work for the Project, historically only a stepping-stone to serious effort. But held
stayed.

Why?

Hutching Chaney was a different matter. A retired nava officer, hed indulged in physicsdmost asa
pastime. His politica connections had been instrumental in getting Sandage built; and his assgnment as
Director was rumored to have been areward for services rendered during the rough and tumble of
congressiond politics.

He possessed a plodding sort of competence. He was fully capable of grasping, and visudizing, extreme
complexity. But he lacked ingght and imagination, the ability to draw the subtle inference. After his
retirement from Sandage, Chaney had gone to an emeritus position a MIT, which hed held for five
years.

He was a big man, more truck driver than physicist. Despite advancing age—hewasthenin his
70's—and his bulk, he spoke and moved with energy. His hair wasfull and black. Hislight gray eyes
suggested the shrewdness of a professiond politician; and he possessed the confident congenidity of a
man who had never failed a anything.

Wewerein hishomein Somerville, Massachusetts, a stone and glass house atop sweeping lawns. It was
not an establishment that aretired physicist would be expected to inhabit: Chaney's moneyed background
was evident.

He clapped a big hand on my shoulder and pulled me through one of those stiff, expengve living rooms
that no one ever wantsto sit in, into a paneled, leather-uphol stered den at the rear of the house.
“Martha,” he said to someone | couldn't see, “would you bring us some port?’ He looked a me for
acquiescence.

“Fing” | said. “It'sbeen along time, Hutch.”

Bookslined the walls. mostly engineering manuas, afew military and naval histories. An articulated stedl
gray modd of the Lance dominated the fireplace shelf. That was the deadly hydrofoil which, built at
Chaney's urging, had created a multi-purpose navy that was smultaneoudy lethd, flexible, and rdatively

cheap.
“The Churchisinfiltrating everywhere,” he said. “How are things at Sandage, Harry?’
| described some of the work in progress. He listened with interest.

A young woman arrived with a bottle, two glasses, and a plate of cheese. “Marthacomesin threetimesa
week,” Chaney said after sheld left the room. He smiled, winked, dipped astick of cheeseinto the
mustard, and bit it neatly in half. “'Y ou needn't worry, Harry. I'm not capable of getting into trouble
anymore. What brings you to Massachusetts?’

| extracted the vocordings from my briefcase and handed them acrossto him. | watched patiently ashe
leafed through the thick sheaf of paper, and saw with satisfaction his change of expresson.

“You'rekidding, Harry,” he said. “ Somebody redly found one? When'd it happen?’

“Twenty yearsago,” | said, passing him the envelope and the origind disks.



He turned them over in hishands. “Y ou're not serious? There's amistake somewhere.”
“Itwasinthesafe” | said.

He shook his head. “ Doesn't much matter whereit was. Nothing like this ever happened.”
“Thenwhat isit?’

“Damnedif | have any idea”

We sat not talking while Chaney continued to flip pages, grunting. He seemed to have forgotten hiswine.
“You run thisyoursdf?’ he asked.

| nodded.

“Hdl of alot of trouble for somebody to go to for ajoke. Were the computers able to read any of it?
No? That's because it's gibberish.” He stared at the envelope. “But itis Ed's handwriting.”

“Would Dickinson have any reason to keep such athing quiet?’

“Ed?No: Dickinson least of al. No one wanted to hear asignal more than he did. He wanted it so badly
heinvested hislifein the Project.”

“But could he, physicdly, have done this? Could he have picked up the LGM? Could he have doneiit
without anyone el se knowing? Was he good enough with computersto cover histracks?’

“Thisispointless. Y es, he could have doneit. And you could walk through Braintree without your pants.”

A light breeze was coming through aside window, billowing the curtains. It was cool and plessant,
unusud for Massachusettsin August. Some kids were playing halfball out on the stret.

“Forty megahertz,” he said. “ Soundslike asatellite tranamission.”
“That wouldn't have taken two yearsto figure out, would it? Why keep the disks?’
“Why not?1 expect if you go down into the storeroom you'l find al kinds of relics.”

Outside, there was a sound like approaching thunder, exploding suddenly into an earsplitting screech. A
stripped-down T-Bolt skidded by, scattering the ballplayers. An arm hung leisurdly out the driver's side.
The car took the corner stop sign at about 45. A couple of fingers went up, but otherwise the game
resumed as though nothing had happened.

“All thetime,” Chaney said. His back to the window, he hadn't bothered to look around. “Cops can't
keep up with them anymore.”

“Why was Dickinson so interested in the Project?’

“Ed wasagrest man.” Hisface clouded somewhat, and | wondered if the port hadn't drawn his emotions
closeto the surface. “Y ou'd have to know him. Y ou and he would have got along fine. He had ataste for
the metaphysical, and | guess the Project was about as close as he could get.”

“How do you mean?’

“Did you know he spent two yearsin aseminary? Y es, somewhere outside Philadelphia. He was an dtar
boy who eventualy wound up at Harvard. And that wasthat.”



“Y ou mean helost hisfaith?’

“Oh, yes. The world became adark place, full of disaster. He dways seemed to have the details on the
latest pogrom, or vira outbreak, or drive-by murder. There are only two kinds of people, he told me
once: atheigts, and folks that haven't been paying attention. But he aways retained that fine mystical sense
of purpose that you drill into your best kids, anotion that things are somehow ordered. When | knew
him, he wouldn't have presumed to pray to anyone. But he had al the drive of amissionary, and the same
conviction of—" He dropped his head back on the leather upholstery and tried to seize aword from the
cealing. “—Dediny.

“Ed wasn't like most physicists. He was competent in awide range of areas. He wrote on foreign affairs
forCommentary, andHarper's ; he published books on ornithology, sysems analysis, Malcolm
Muggeridge, and Edward Gibbon.”

He swung easily out of hischair and reached for apair of fat matched volumesin mud-brown covers. It
wasThe Decline and Fall of the Roman Empire, the old Modern Library edition. “He'sthe only person
I've ever known who's actudly read the thing.” He turned the cover of volume one so that | could seethe
inscription:

For Hutch,

In the fond hope that we can hold off the

potherbs and the pigs.

Ed

“Hegaveitto mewhen| left SETI.”
“Seemslike an odd gift. Have you read it?’
Helaughed off the question. “ Y ou'd need ayear.”
“What's the business about the potherbs and pigs?’

Herose and walked casudly to the far wal. There were photos of naval vessals and aircraft, of Chaney
and President Fine, of the Sandage complex. He seemed to screw hisvision into the latter. “1 don't
remember. It's a phrase from the book. He explained it to me at thetime. But....” He held hishands
outward, pams up.

“Hutch, thanks.” | got up to go.

“Therewasno signal,” hesaid. “I don't know where these recordings came from, but Ed Dickinson
would have given anything for a contact.”

“Hutch, isit possble that Dickinson might have been able to trandate the text? If there had been one?’

“Not if you couldn't. He had the same program.”

* % % %
| don't likecities.

Dickinson's bookswere all out of print, and the used bookstores were clustered in Cambridge. Even
then, the outskirts of Boston, like the city proper, were littered with broken glass and discarded
newspapers. Surly kids milled outside bars. Windows everywhere were smashed or boarded. | went
through ared light at one intersection rather than learn the intentions of an approaching band of ragged
children with hard eyes. (One could scarcely call them children, though | doubt there was one over 12.)
Profanity covered the crumbling brick walls as high as an arm could reach. Much of it was misspelled.



Boston had been Dickinson's city. | wondered what the great humanist thought when he drove through
these streets.

| found only one of hisbooks. Malcolm Muggeridge: Faith and Despair. The store also had a copy of
The Declineand Fall. Onimpulse, | bought it.

| was glad to get back to the desert.

We were entering a period of extraordinary progress, during which we finaly began to understand the
mechanics of galactic structure. McCue mapped the core of the Milky Way, Osterberger developed his
unified field concepts, and Schauer constructed his celebrated revol utionary hypothesis on the nature of
time. Then, on acool morning in October, ateam from Cal Tech announced that they had a new set of
vauesfor hyperinflation.

Inthe midst of all this, we had an emergency. One night in late September, Earl Barlow, who was
directing the Cal Tech groups, suffered amild heart attack. | arrived just beforethe EMT's, a about 2:00
AM.

While the ambulance carrying Barlow started down the mountain, his people watched helplessly, drinking
coffee, too upset to work. The opportunity didn't catch me entirely unprepared. | gave Brackett his new
target. The blinking lights of the emergency vehicle were gl visible when the parabol as swung round and
fastened on the bright dog-star Procyon.

But there was only the digointed crackle of interstellar Satic.

* * % %

| took long walks on the desert at night. The parabolas are lovely in the moonlight. Occasiondly, the
dtillnessis broken by the whine of an eectric motor, and the antennas dide gracefully along their tracks. It
was, | thought, anew Stonehenge of softly curving shapes and fluid motion.

The Muggeridge book was adim volume. It was not biographical, but rather an analysis of the
philosopher's conviction that the West has a death wish. It was the old argument that God had been
replaced by science, that man had gained knowledge of atrivia sort, and asaresult lost purpose.

It was, on the whole, depressing reading. In his conclusion, Dickinson argued that truth will not wait on
human convenience, that if man cannot adapt to aneutral universe, then that universe will indeed seem
hostile. We must make do with what we have and accept truth wherever it leads. The modern cathedra
is the radiotel escope.

Sandage was involved in the verification procedure for McCueswork, and for the already controversia
Cd Tech equations. All that isanother story: what is significant isthat it got me thinking about
verifications, and | redlized I'd overlooked something: thered been no match for the Procyon readings
anywhere in the data banks since the original reception. But the Procyon recordings might themsalves
have been the confirmation of an earlier signd!

It took five minutesto run the search; there were two hits.

Both were fragments, neither more than fifteen minutes long; but there was enough of each to reduce the
probability of error to lessthan one percent.

The first occurred three weeks prior to the Procyon reception.

The second went back to 2007, a San Augustin observation. Both were at 40 gigahertz. Both had
identical pulse patterns. But there was an explosive difference, sedately concealed in the target



information line: the 2007 transmission had come while the radiotel escope was locked on Siriud!

* * * %
When | got back to my office, | wastrembling.

Siriusand Procyon were only afew light-years apart. My God, | kept thinking, they exist! And they have
interstellar travel!

| spent the balance of the day stumbling around, trying to immerse myself in fuel usage reports and budget
projections. But mostly what | did was watch the desert light grow hard in the curtains, and then fade.
The two volumes of Edward Gibbon were propped between aWebster's and some black binders. The
books were thirty years old, identical to the set in Chaney's den. Some of the pages, improperly cut,

were till joined at the edges.

| opened thefirst volume, approximately in the middle, and began to read. Or tried to. But Ed Dickinson
kept crowding out the Romans. Findly | gaveit up, took the book, and went home.

Therewas duplicate bridge in town, and | lost mysdlf in that for five hours. Then, in bed, still somewhat
dazed, | triedThe Decline and Fall agan.

It was not the dusty rollcall of long-dead emperorsthat | had expected. The emperors are there, stabbing
and throttling and blundering. And occasiondly trying to improve things. But the fish-hawkers are there
too. And the bureaucrats and the bishops.

It'saworld filled with wine and legionnaires sweset, mismanagement, arguments over Jesus, and the
inability to transfer power, al played out to the ruthless drumbest of dissolution. An undefined historical
tide, semmed occasionally by ahero, or asage, rolls over men and events, washing them toward the
sea (During the later years, | wondered, did Roman kids run down matronsin flashy imported chariots?
Werethe walls of Damascus defiled by profanity?)

In the end, when the barbarians push at the outer rim of empire, it isonly ahollow wreck that crashes
down.

Muggeridge must have been there.

And Dickinson, the dtar boy, amid the fire and waste of the imperid city, must have suffered asecond
loss of faith.

We had an dectrica falure one night. It has nothing to do with this story except that it resulted in my
being called in at 4:00 A.M. (not to restore the power, which required agood e ectrician, but to pacify
some angry people from New Y ork, and to be able to say, in my report, that | had been on the spot).

These things attended to, | went outside.

At night, the desert is undisturbed by color or motion. It's acomposition of sand, rock, and star; afrieze,
aMonet, uncomplicated, unchanging. It's reassuring, in an age when little €l se seems stable: the orderly
universe of mid-twentieth century had long since disintegrated into a plethora of neutron gaaxies, colliding
black holes, time reversals, and God knows what.

The desert is solid underfoot. Predictable. A reproach to the quantum mechanics that reflect aquicksand
cosmosin which physics mergeswith Plato.

Close on therim of the sky, guarding their mysteries, Sirius and Procyon, the bright pair, sparkled. The
arroyos are dry at that time of year, shadowy ripplesin the landscape. The moon wasin its second



quarter. Beyond the administration building, the parabolaswere limned in Siver.
My cathedrd.
My Stonehenge.

Andwhilel sat, spping a Coors, and thinking of logt cities and dtar boys and frequency counts, |
suddenly understood the significance of Chaney's last remark! Of course Dickinson had not been ableto
read the transmission: that was the point!

* k k %

| needed Chaney.

| called him in the morning, and flew out in the afternoon. He met me a Logan, and we drove toward
Gloucedter. “Therésagood Itdian restaurant,” he said. And then, without taking his eyes off the road:
“What's this about?’

I'd brought the second Gibbon volume with me, and | held it up for him to see. He blinked.

It was early evening, cold, wet, with the smell of approaching winter. Freezing rain pelted the windshield.
The sky was gray, heavy, sagging into the city.

“Before | answer any questions, Hutch, 1'd like to ask a couple. What can you tell me about military
cryptography?”

He grinned. “Not much. Thelittle | do know is probably classified.” A tractor-trailer lumbered padt,
sraining, spraying water across the windows. “What, specificaly, are you interested in?”

“How complex are the Navy's codes? | know they're nothing like cryptograms, but what sort of genera
structure do they have?’

“Firg off, Harry, they're not codes. M onoal phabetic systems are codes. Like the cryptogramsyou
mentioned. Theletter ‘G’ dwaysturnsup, say, asan ‘M'. But in military and diplomatic cryptography,
the*G’ will be adifferent character every timeit gppears. And the encryption dphabet isn't usudly limited
to letters, we use numbers, dollar signs, ampersands, even spaces.” We splashed onto aramp and joined
the Interstate. It was elevated and we looked across rows of bleak rooftops. “Even the shape of
individua wordsis conceded.”

“How?’
“By encrypting the spaces”

| knew the answer to the next question before | asked it. “If the encryption alphabet is absolutely
random, which | assume it would have to be, the frequency count would beflat. Right?’

“Y es. Given aufficient traffic, it would haveto be”

“One morething, Hutch: asudden increasein traffic will dert anyone listening that something is hgppening
evenif he can't read the text. How do you hide that?’

“Easy. We transmit a continuous signd, twenty-four hours aday. Sometimesit'straffic, sometimesit's
garbage. But you can't tdll the difference.”

God have mercy on us, | thought. Poor Ed Dickinson.

* * * %



Wesat at asmall corner table well away from the main dining area. | shivered in wet shoes and adamp
swedter. A smdl candle guttered cheerfully in front of us.

“Arewe still talking about Procyon?’ he asked.
| nodded. “The same pattern was received twice, three years apart, prior to the Procyon reception.”

“But that's not possible.” Chaney leaned forward intently. “ The computer would have matched them
automaticaly. Wed have known.”

“I don't think so.” Haf a dozen prosperous, overweight men in topcoats had pushed in and werejostling
each other inthe small entry. “ The two hitswere on different targets: they would have looked like an

Chaney reached across the table and gripped my wrist, knocking over acup. He ignored it. “ Son of a
bitch,” he said. “ Are you suggesting somebody's moving around out there?’

“I don't think Ed Dickinson had any doubts.”
“Why would he keep it secret?”

I'd placed the book on the table at my Ieft hand. It rested there, its plastic cover reflecting the glittering
red light of the candle. “ Becausethey're at war.”

The color drained from Chaney's face, and it took on apalor that was dmost ghadtly in the lurid light.

“Hebdieved,” | continued, “heredly believed that mind equatesto mordlity, intelligence to compassion.
Andwhat did hefind after alifetime? A civilization that had conquered the stars, but not its own passions
and supidities”

A tdl young waiter presented himsalf. We ordered port and pasta.
“You don't redly know there'sawar going on out there,” Chaney objected.

“Hodility, then. Secrecy on amassive scale, asthis must be, has ominous implications. Dickinson would
have saved usdl with avison of order and reason....”

The gray eyesmet mine. They werefilled with pain. Two adolescent girlsin the next booth were giggling.
Thewine came.

“What hastheDecline and Fall to dowithit?’

“It became his Bible. He was chilled to the bone by it. You should read it, but with caution. It's quite
capable of strangling the soul. Dickinson was arationalist; he recognized the ultimate truth in the Roman
tragedy: that once expanson has stopped, decay is constant and irreversible. Every failure of reason or
virtue loses more ground.

“I haven't been able to find hisbook on Gibbon, but | know what helll say: that Gibbon was not writing
only of the Romans, nor of the British of hisown time. He was writing about us....

“Hutch, take alook around. Tdl mewere not diding toward adark age. Think how that knowledge
must have affected Ed Dickinson.”

Wedrank slently for afew minutes. Timelocked in place, and we sat unmoving, the world frozen around
us



“Did | tell you,” | said at last, “that | found the reference for hisinscription? He must have had gresat
respect for you.” | opened the book to the conclusion, and turned it for him to read:

The forum of the Roman people, where they assembled to enact their laws, and elect their
magistrates, is now enclosed for the cultivation of potherbs, or thrown open for the reception of
swine and buffal oes.

Chaney stared disconsolately at me. “It'sal so hard to believe.”

“A man can survive aloss of faith in the Almighty,” | said, “provided he does not dso lose fath in himsdf.
That was Dickinson'sred tragedy; he came to believe exclusively in radiotel escopes, the way some
peopledoinreigions”

The food, when it came, went untasted. “What are you going to do, Harry?’

“ About the Procyon text? About the probability that we have quarre some neighbors? I'm not afraid of
that kind of information; al it meansisthat where you find intelligence, you will probably find stupidity.
Anyway, it'stime Dickinson got credit for hisdiscovery.” And, | thought, maybeitll even meana
footnote for me.

| lifted my glassin amock toast, but Chaney did not respond. We faced each other in an uncomfortable
tableau. “What'swrong?’ | asked. “ Thinking about Dickinson?’

“That too.” The candleglinted in hiseyes. “Harry, do you thinkthey have a SETI project?’
“Possbly. Why?’
“I waswondering if your diensknow were here. This restaurant isn't much further from Siriusthan
Procyon is. Maybe you better eat up.”

About the Author

Jack McDevitt (1935- ) recently retired from a position with the U.S. government to write full-time, but
his stories have been gppearing with increasing regularity since the early 1980s and he haswon severd
awards. Socia impacts are never far from his atention.
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12. 1 Still Call Australia Home by George Turner
The past is another country; they do things differently there.
—L. P. Hartley

* % %

1

The complement of Sarfarer had no idea, when they started out, of how long they might be gone. They
searched the sky, the three hundred of them, men and women, black and brown and white and yellow,
and in thirty yearslanded on forty planets whose life-support parameters appeared—from distant
observation—close to those of Earth.

Man, they discovered, might fit his own terrestrial niche perfectly, but those parametersfor his existence
weretight and indlagtic. There were planets where they could have dwelt in sedled environments,
venturing out only in specid suits, even one planet where they could have existed comfortably through
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half itsyear but been burned and suffocated in the other half. They found not one where they could
establish acolony of mankind.

In thirty yearsthey achieved nothing but an expectable increase in their numbers and thiswas afactor in
their decision to return home. The ship was becoming crowded and, in the way of crowded tenements,
something of adum.

So they headed for Earth; and at the end of the thirty-first year, took up a precessing north-south orbit
dlowing them alesurdly overview, day by day, of the entire planet.

Thiswaswise. They had spent thirty yearsin space, travelling between solar syslems at reletivistic
speeds, and reckoned that about six hundred local years had passed since they set out. They did not
know what manner of world they might find.

They found, with their instruments, that the greenhouse effect had subsided dowly during the centuries,
aided by the first wisps of galactic cloud heralding the new ice age, but that the world was still warmer
than the interregna norm. The ozone layer seemed to have heded itsdf, but the desert areas were il
formidably large athough the spread of new pasture and forest was heartening.

What they did not see from orbit wasthe lights of cities by night and thisdid not grestly surprise them.
The world they had |eft in a desperate search for new habitat had been an ant heap of ungovernable,
unsupportable billions whose numbers were destined to shrink dragtically if any wereto surviveat dl. The
absence of lights suggested that the popul ation problem had solved itself in grim fashion.

They dropped the ship into alower orbit just outside the atmosphere and brought in the spy cameras.

There were people down there, all kinds of people. The northern hemisphere was home to nomadic
tribes, in numberslike migratory nations; the northern temperate zone had become a corn belt, heavily
farmed and guarded by soldiersin digpersed forts, with afew towns and many villages, the equatoria
jungles were, no doubt, home to hunter-gatherers but their traces were difficult to see; there were signs of
urban communities, probably trading centres, around the seacoasts but no evidence of transport
networks or lighting by night and no sounds of eectronic transmission. Civilisation had regressed, not
unexpectedly.

They choseto ingpect Audtrdiafirst because it was separated from the larger landmasses and because
the cameras showed smadll farming communities and afew townlets. It was decided to send down a
Contact Officer to inspect and report back.

The ship could not land. It had been built in space and could live only in space; planetary gravity would
have warped its huge but light-bodied structure beyond repair. Exploratory smallcraft could have been
despatched, but it was reasoned that acrew of obvioudy powerful supermen might create an untrusting
reserve among the inhabitants, even an unhedlthy regard for gods or demons from the sky. A single
person, powerfully but unobtrusively armed, would be a suitable ambassador.

They sent awoman, Nugan Johnson, not because she happened to be Austrdian but because shewasa
Contact Officer, and it was her rostered turn for duty.

They chose apoint in the south of the continent because it was autumn in the hemisphere, and an average
daily temperature of twenty-six C would be bearable, and dropped her by tractor beam on the edge of a
banana grove owned by Mrs Highty Jones, who screamed and fled.

* % %



Flighty,inthe English of her day, meant something likescatterbrained. Her namewas, in fact,
Halo-Mary (arough—very rough—descendant of Ave Maria), but she was a creature of fits and starts,
S0 much so that the men at the bottling shed made some fun of her before they were convinced that she
had seensomething, and called the Little Mother of the Bottles.

“Therewas |, counting banana bunches for squeeging into baby pap, when it goes hissss-bump behind
rre”

“What went hiss-bump?’
“Itdid.”
“What wasit?’ Little Mother wondered if the question was unfair to Highty wits.

“I don't know.” Having no words, she took refuge in frustrated tears. She had inherited the orchard but
not the slf control proper to a proprietary woman.

In front of the men! Little Mother Sghed and tried again. “What did it look like? What shape?’

Flighty tried hard. “Like abag. With legs. And aglass bowl on top. And it bounced. That's what made
the bump. And it madeanoise”

“What sort of noise?’

“Jugt anoise.” Shethought of something else. “Y ou know the pictures on the library wall? In the holy
stories part? The ones where the angels go up? Well, like the angels.”

Little Mother knew that the pictures did not represent angels, whatever the congregation weretold.
Hiding trepidation, she sent the nearest man for Top Mother.

Top Mother came, and listened ... and said, as though visitations were nothing out of the way, “We will
examine the thing that hisses and bumps. The men may come with usin casether strength is needed.”
That provided at least a bodyguard.

The men were indeed amuscular lot, and also a superdtitiouslot, but they were expected to show
courage when the women claimed protection. They picked up whatever knives and mashing clubslay to
hand and tried to look grim. Man-to-man was a bloodwarming event but man-to-whatisit had queasy
overtones. They agreed with Little Mother'swarning: “ There could be danger.”

“There might be greater danger later on if we do not investigate. Lead theway, Hallo-Mary.” A Top
Mother did not use nicknames.

Flighty was now thoroughly terrified and no longer sure that she had seen anything, but Top Mother took
her arm and pushed her forward. Perhaps it had gone away; perhaps it had bounced up and up...

It had not gone anywhere. It had sat down and pushed back its glass bowl and reveded itsdlf, by its
cropped hair, asaman.

“A man,” murmured Top Mother, who knew that matriarchy was ahistorical development and not an
evolutionary given. She began to think like the politician which at heart she was. Aman from—from
outside —could be asocia problem.

The men, who were brought up to revere women but often resented them—except during the
free-fathering festivals—grinned and winked at each other and wondered what the old girl would do.



Theold girl said, “Lukey! Wak up and observe him.”

Lukey started off unwillingly, then noticed that three cows grazed unconcernedly not far fromthemanina
bag and took heart to cross the patch of pasture at the orchard's edge.

At along arm's length he stood, leaned forward and sniffed. He was forest bred and able to sort out the
man in abag's scents from the norms about him and, being forest bred, his pheromone sense was better
than rudimentary. He came so close that Nugan could have touched him and said, “ Just another bloody
woman!” The stranger should have been aman, asex hero!

He called back to Top Mother, “It's only awoman with her hair cut short.”

They all crowded forward across the pasture. Fema es were dways peaceable—unless you redly
scratched their pride.

* * * %

The hiss Flighty had heard had been the bootjets operating to break the force of atoo-fast landing by an
ineptly handled tractor beam; the bump had been the redlity of a contact that wrenched an ankle. Even
the bounce was amost real as she hopped for amoment on one leg. The noise was Nugan'svoice
through a spesker whose last user had left it tuned to baritone range, a hearty, “ Shit! Goddam shit!”
before she sat down and became aware of adumpy figure vanishing among columns of what she
remembered vaguely as banana pams. Not much of astart for good PR.

She thought first to strip the boot and bind her ankle, then that she should not be caught minus aboot if
the runaway brought unfriendly reinforcements. She did not fear the village primitives; though she carried
no identifiable weapons, the thick gloves could spit avariety of deaths through levelled fingers. However,
she had never killed acivilised organism and had no wish to do so; her busnesswasto prepare a
welcome home.

The scents of the air were strange but pleasant, asthe orbitd andysis had affirmed; she folded the
trangparentfishbowl back into its neck dot. She became aware of animals nearby. Cows. She
recognised them from pictures though she had been whally city bred in an eraof gigantic cities. They
took no notice of her. Fascinated and unafraid, she absorbed alandscape of grass and tiny flowersin the
grass, trees and shrubs and afew vagudy familiar crawling and hopping insects. The only strangeness
was the spaciousness gtretching infinitely on al sides, athing that the lush Ecologica Decks of Sarfarer
could not mimic, together with the sky like adistant ceiling with wisps of cloud. Might it rain on her? She
scarcely remembered rain.

Time passed. It was swelteringly hot but not as hot as autumn in the greenhouse streets.

They cameat lat, led by atal woman in ablack dress—rather, arobe cut to enhance dignity though it
was trimmed off at the knees. She wore awhite headdress like something starched and folded in the way
of the old nursing tradition and held together by a brooch. Shewas old, perhapsin her sixties, but she
had presence and the dress suggested status.

She clutched another woman by the arm, urging her forward, and Nugan recognised the clothing, like
grey denim jeans, that fled through the pams. Grey Denim Jeans pointed and planted hersdf firmly ina
determined no-further pose. Madam In Black gestured to the escort and spoke afew words.

Nugan became aware of the men and made an appreciative sound unbecoming in a middle-aged matron
past child-bearing years. These men wore only G-strings and they weremen. Not big men but shapely,
muscular and very male.Or am | so accustomed to Starfarer crew that any change rings a festival
bell? Nugan, behave!



The man ordered forward came warily and stopped a safe arm'slength from her, sniffing. Nugan
examined him.If | were, even looked, twenty years younger ... He spoke suddenly in aresentful,
blaming tone. The words were strange (of course they must be) yet hauntingly familiar; she thought that
part of the sentence was “dam-dam she!”

She kept quiet. Best to observe and wait. The whole party, led by Madam In Black, came acrossthe
pasture. They stopped in front of her, fanning out in slent ingpection. The men smelled mildly of swest,
but that was dmost a pleasure; after thirty years of propinquity, Starfarer *sliving quarters stank of
swedt.

Madam In Black said something in avoice of authority that seemed part of her. It sounded alittlelike
“Oo're yah?'—interrogative with a clipped note to it; the old front-of-the-mouth Austraian vowels had
vanished in the gulf of years. It should mean, by association,Who are you? but in thisage might bea
generdised, Where are you from? even,What are you doing here?

Nugan played the oldest game in language |esson, tapping her chest and saying, “Nugan. I—Nugan.”
Madam In Black nodded and tapped her own breast. “Ay Tup-Ma.”

“Tupma?

“Dit—Tup-Ma, Y ah Nuggorn?’

“Nugan.”

The woman repeated, “Nugan,” with afair gpproximation of the old vowels and followed with, “Wurriya
ata?

Nugan made aguess at vowel drift and consonant eison and came up with,Where are you out of?
meaning, Where do you come from?

They must know, she thought, that something new isin the sky. A ship akilometer long has been circling
for weekswith the sun glittering on it a dawn and twilight. They can't havelost al contact with the past;
there must be stories of the bare bones of history...

She pointed upwards and said, “ From the starship.”
The woman nodded asif the statement made perfect sense and said, “ Stair-boot.”

Nugan found hersdf fighting sudden tears. Home, home, HOME has not forgotten us. Until thismoment
she had not known what Earth meant to her, swvimming in the depths of her shipbound mind. “Yes,
sairboot. We say starship.”

The woman repeated, hesitantly, “ Stairsheep?’ Shetried again, reaching for the accent, “ Starship! | say it
right?”

“Yes, you say itproperly.”

The woman repesated, “ Prupperly. Tafor that. It is old-speak. | read some of that but not speak—only
smdl bit”

So not everything had been lost. There were those who had rescued and preserved the past. Nugan said,
“You are quite good.”

Tup-Mablushed with obvious pleasure. “Now we go.” She waved towards the banana grove.



“I can't.” A demonstration was needed. Nugan struggled upright, put the injured foot to the ground and
tried for aconvincing limp. That proved easy; the pain made her gasp and she sat down hard.

“Ah! Y ou bump!”

“Indeed | bump.” She unshackled the right boot and broke the sedls before fascinated eyes and
withdrew aswelling foot.

“Wecarry.”

Wemeant two husky maeswith wrists clagped under her, carrying her through the groveto alarge
wooden shed where more near-naked men worked at vats and tables. They sat on atable and brought
cold water(How do they cooal it? Ice? Doubtful.) and athick yellow grease which quite miraculoudy
eased the pain somewhat (A native pharmacopoeia?) and stout, unbleached bandages to swathe her
foot tightly.

She saw that in other parts of the shed the banana flesh was being mashed into long wooden moulds.
Then it wasfed into glass cylinders whose ends were capped, again with glass, after apinch of some
noisome-looking fungus was added. (Preser vative? Bacteriophage? Why not?) A preserving industry,
featuring glass rather than metd; such details helped to place the culture.

Tup-Macaled, “Lukey!” and the man came forward to be given along ingtruction in which the word
Sair-boot figured often. He nodded and |eft the shed at atrot.

“Lukey go—goes—to tell Libary. We carry you there.”

“WhoisLibary?

The woman thought and finally produced, “ Skuller. Old word, | think.”

“Scholar? Books? Learning?’

“Yes, yes, books. Scho-lar. Ta” Ta? Of course—thank you. Fancy the child's word persisting.
“Youwill egt, please?’

Nugan said quickly, “No, thank you. | havethis.” She dug out a concentrate pack and swallowed one
tablet before the uncomprehending Tup-Ma. She dared not risk local food before setting up the test kit,
enzymes and once-harmless proteins could change so much. They brought alitter padded like a mattress
and lad her onit. Four pleasantly husky men carried it smoothly, waist-high, swinging gently dong a
broad path towards low hills, one of which was crowned by a surprisngly large building from which
smoke plumesissued.

“Tup-Magoodbyes you.”
“Goodbye, Tup-Ma. Andta”

3

It was astone building, even larger than it had seemed. But that was no real wonder; the medieval stone
masons had built cathedrals far more ornate than this squared-off warehouse of abuilding. It was
weethered dirty grey but was probably yellow sandstone, of which there had been quarriesin Victoria.
Sandstoneis easily cut and shaped even with soft iron tools.



There were windows, but the glass seemed not to be of high quaity, and asmall doorway before which
the bearers set down thelitter. A thin man of indeterminate middle age stood there, brown eyes
examining her from adark, clean shaven face. He wore aloose shirt, wide-cut, ballooning shorts and
sandas, and he smiled brilliantly at her. He was afull-blooded Aborigine,

Hesaid, “Welcometo the Library, Starwoman,” with unexceptionable pronunciation though the accent
was of the present century.

Shesat up. “Thelanguage dtill lives”

He shook hishead. “It is a dead language but scholars speek it, as many of yours spoke Latin. Or did
that predate your time? There are many uncertainties.”

“Yes, Latin was dead. My nameis Nugan.”
“l am Libary.”
“Library?

“If you would be pedantic, but the people call me Libary. It isboth name and title. | preside.” Hischoice
of words, hovering between old-fashioned and donnish, made her fed like achild before atutor, yet he
seemed affable.

He gave an order in the modern idiom and the bearers carried her ingde. She gathered an impression of
stone walls ametre thick, pierced by sequent doors which formed atemperature lock. The moist heat
outside was balanced by an equally hot but dry atmosphere inside. She made the connection at once,
having a student's reverence for books. The smoke she had seen was given off by alow-temperature
furnace stoked to keep theinterior air dry and at a reasonably even temperature. Thiswas morethan a
scholars' library; it wasthe past, preserved by those who knew its value.

She was carried past open doorways, catching glimpses of bound volumes behind glass, of aroom full of
hanging maps and once of awhite man at alectern, touching his book with gloved hands.

She was set down on acouch in arather bare room furnished mainly by adesk of brilliantly polished
wood which carried severd jars of coloured inks, pens which she thought had split nibs and a pile of
thick, greyish paper.(Unbleached paper? Pollution free? A psychic prohibition from old time?)

Thelight came through windows, but there were il lamps available with shining parabolic reflectors. And
smoke marks on the ceiling. Electricity dept Hill.

The carriersfiled out. Libary sat himsdf behind the desk. “We have much to say to each other.”
Nugan marveled, “Y ou spesk so easily. Do you usethe old English dl thetime?’

“There are several hundred scholarsin Libary. Most spesk the old tongue. We practise continually.”
“In order to read the old books?’

“That, yes” He amiled in afashion frankly conspirationd. “Also it allows private discusson in the
presence of the uningtructed.”

Politics, no doubt—the eternal game that has never dept indl of history. “In front of Tup-Ma, perhaps?’

“A few technical expressions serveto thwart her understanding. But the Tup-Mais no woman'sfoal.”



"TheTup-Ma? | thought it was her name.”

“Her title. Literaly, Top Mother. Asyou would have expressed it, Mother Superior.”

“A nun!”

Libary shrugged. “ She has no cloister and the world is her convent. Call her priest rather than anun.”
“She has authority?’

“She has great authority.” Helooked suddenly quizzicd. “ Sheisvery wise. She sent you to me before
you should fdl into error.”

“Error?’Y ou mean, likesn?’

“That also, but | speak of socia error. It would be easy. Y ours was aday of free thinking and
irresponsible doing in aworld that could not learn discipline for living. This Australian world isardigious
matriarchy. It isfragile when ideas can shatter and dangerous when the women make hard decisons.”

It sounded like too many dangersto evauate a once. Patriarchy and equaity she could dea with—in
theory—but matriarchy was an unknown quantity in history. He had given hiswarning and waited sllently
on her response,

She pretended judiciousness. “ That isinteresting.” He waited, smiling faintly. She said, to gaintime, “I
would liketo removethistravd suit. It ishot.”

He nodded, stood, turned away.
“Oh, I'm fully dressed under it. Y ou may watch.”

He turned back to her and she pressed the release. The suit split at the seams and crumpled round her
feet. She stepped out, removed the gloves with their concealed armament and revealed hersdlf in
close-cut shirt and trousers and soft dippers. The damaged ankle hurt less than she had feared.

Libary wasimpressed but not amazed. “ One must expect ingeniousinvention.” Hefdt the crumpled suit
fabric. “Fragile”

Shetook asmdl knife from her breast pocket and dit the materia, which closed up seamlesdy behind
the blade. Library said, “Beyond our capability.”

“We could demonstrate—"

“No doubt.” Hisinterruption was abrupt, uncivil. “ Thereislittle we need.” He changed direction. “I think
Nugan isof Koori derivation.”

“Possibly from Noongoon or Nungar or some such. Y ou might know better than 1.”

Hisdark face flashed agmile. “1 don't soak up old triba knowledge while the tribes themsalves preserve
itintheir enclaves”

“Enclaves?’
“Wevadue variety of culture.” He hesitated, then added, “Under the matriarcha aegiswhich coversal.”
“All theworld.”



“Mog of it.”

That raised questions. “Y ou communicate with the whole world? From space we detected no radio, no
eectronicagndsa dl.”

“Wires on poles and radiating towers, asin the books? Their time has not come yet.”
A queer way of phrasing it. “But you hinted at global communication, even globa culture.”

“The means are smple. Long ago the world was drawn together by trading vessels, so it istoday. Ours
are very fast; we use catamaran designs of grest efficiency, copied from your books. The past does not
offer much but there are Ssmple things we take—things we can make and handle by smple means.” He
indicated the suit. “A sdf-hedling cloth would require art beyond our talent.”

“We could show—" But could they? Quantum chemistry wasinvolved and ectro-molecular physics
and power generation ... Simple products were not at al smple.

Libary sad, “Wewould not understand your showing. Among your millions of books, few are of use.
Most are unintelligible because the day of smple explanation was aready past in your era. We strain to
comprehend what you would find plain texts, and wefail. Chemistry, physcs—those disciplines of
complex numeration and incomprehensible sgns and arbitrary terms—are beyond our understanding.”

She began to redise that unintegrated piles of precious but mysterious books are not knowledge.

He said, suddenly harsh, “Understanding will come at its own assimilable pace. Y ou can offer us
nothing.”

1] ajrdy."”

“Nothing! Y ou destroyed aworld because you could not control your greed for athing you called
progress but which was no more than asnapping up of al that cameto hand or to mind. Y ou destroyed
yourselves by inability to control your breeding. Y ou did not ever cryHold! for a decade or a century to
unravel the noose of asdlf-strangling culture. Y ou have nothing to teach. Y ou knew little that mattered
when sheer existence was at stake.”

Nugan sat ill, controlling anger. You don't know how we fought to stem the tides of population and
consumption and pollution; how each success brought with it a welter of unforeseen disasters;
how impossible it was to coordinate a world riven by colour, nationality, political creed, religious
belief and economic strata.

Because she had been reared to consult intelligence rather than emotion, she stopped thought in
mid-tirade.Oh, you are right. These wer e the impossibl e troubles brought by greed and
irresponsible use of a finite world. We begged our own downfall. Yet...

“I think,” she said, “you speak with theinsolence of alucky survival. You exist only because wedid. Tdll
me how your virtue saved mankind.”

Libary bowed his head dightly in apology. “I regret anger and implied contempt.” Hiseyes met hers
again. “But | will not pretend humility. We rebuilt the race. In which year did you leave Earth?’

“In twenty-one eighty-nine. Why?’

“In the last decades before the crumbling. How to expressit succinctly? Y our world was administered by
power groups behind nationa boundaries, few ruling many, pretending to a mystery termeddemocracy



but ruling by decree. Do | read the history rightly?’

“Yes” It wasahard admission. “Well, it was beginning to seem so. Oppression sprang from the need to
ration food. We fed fifteen billion only by working land and seauntil naturd fertility cycleswere
exhausted, and that only at the cost of diminating other forms of life. We were afraid when the insects

began to disappear...”
“Rightly. Without insects, nothing flourishes”

“There was d s0 the need to restrict birth, to deny birth to most of the world. When you take away the
right to family from those who have nothing ese and punish savagely contravention of the population
laws...” She shrugged hopelesdly.

“Y ou remove the ties that bind, the sense of community, the need to consider any but the sdf. Only brute
forceremains”

“YS.”
“Andfalsasit hasawaysfaled.”
“Y es. What happened after we left?’

Libary said dowly, “ At fird, riots. Populations rose against despots, or perhaps against those forced by
circumstances into despotism. But ignorant masses cannot control a state; bureauicracies collapsed,
supply fell into disarray and starvation set in. Pack leaders—not to be called soldiers—fought for arable
territory. Then great fools unleashed biological weaponry—I think that meant toxins and bacteriaand
viruses, whatever such things may have been—and devastated nations with plague and pestilence. There
was atimein the northern hemisphere called by aterm | read only as Heart of Winter. Has that meaning
for you?’

“A time of darkness and cold and sarvation?’
[13 Ya”

“Nuclear winter. They must have stopped the bombing in the nick of time. It could only have been tried
by amadman intent on ruling the ruins.”

“We do not know his name—their names—even which country. Few records were kept after that time.
No machines, perhaps, and no paper.”

“And then?’

“Who knows? Cultural darkness coverstwo centuries. Then history begins again; knowledgeis reborn.
Some of your great cities saw the darkness falling and seded their libraries and museumsin hermetic
vaults. This building houses the contents of the Centra Libary of Mebourne; there are othersin the world
and many yet to be discovered. Knowledge awaits deciphering but thereisno hurry. Thisis, by and
large, ahappy world.”

Sophisticated knowledge was meaningless here. They could not, for instance, create electronic
communication until they had a broad base of metalurgy, dectrica theory and asuitable mathematics.
Text books might aswell have been written in cipher.

“And,” Libary sad, “there were the Ambulant Scholars. They set up farming communitiesfor saif
support, even in the Dark Age, while they preserved the teachings and even some of the books of their



ancestors. They visited each other and established networks around the world. When they set up
schools, the new age began.”

“Like monks of the earlier Dark Age, fifteen hundred years before.”
“S0? It has happened before?’
“At least once and with less reason. Tell me about the rise of women to power.”

Libary chuckled. “Power? Cdl it that but it is mostly manipulation. The men don't mind being ruled; they
get their own way in most things and women know how to bow with dignity when caught in politica
eror. Itisasystem of giving and taking wherein women give the decisons and take the blame for their
mistakes. The men give them children—under certain rules—and take responsibility for teaching them
when maternd rearing is completed.”

She made astab in the dark. “Women established their position by taking control of the birth rate.”

“Shrewdly thought, nearly right. They have amumbo-jumbo of herbs and rdligious observances and
fertility periodsbut in fact it isal contraception, abortion and calculation. Some men believe, more are
sceptical, but it resultsin attractive sexud rituals and occasiona carnivals of lust, so nobody minds
greatly.” He added offhandedly, “ Those who cannot restrain their physicality are killed by the women.”

That will give Sarfarer pause for thought.

“I think,” said Libary, “that the ideawas conceived by the Ambulant Scholars and preached in religious
guise—aways a proper approach to basicaly smple souls who need a creed to cling to. So, you see, the
lesson of over-population has been learned and put to work.”

“This applies across the planet?”’

“Not yet, but it will. Americaisasyet anisolated continent. Our Ambulant Scholarswielded intheend a
great dedl of respected authority.”

“And now cdl yourselves Librarians?”’
His black face split with pleasure. “1t is so good to speak with aquick mind.”
“Y et aday will come when population will grow again beyond proper maintenance.”

“We propose that it shall not. Y our machines and factorieswill arrivein their own good time, but our
present interest isin two subjects you never applied usefully to living: psychology and philosophy. Y our
thinking men and women studied profoundly and made their thoughts public, but who lisgened? Thereisa
mountain of the works of those thinkersto be sifted and winnowed and applied. Psychology is
knowledge of the turbulent self; philosophy is knowledge of theidedls of which that sdif is capable.
Weave these together and there appears a garment of easy discipline wherein the sdlf isfulfilled and the
world becomesitstemple, not just aheap of vauesfor ravishing. We will solve the problem of

population.”

Nugan fdt, with the uneasiness of someone lessthan well prepared, that they would. Theirprogress
would liein directions yet unthought of .

“Now,” Libary said, “would you please tell me how you came to Earth without atransporting craft?’
“| was dropped by tractor beam.”



“A—beam?’ Shehad surprised him at last. “A ray of light that carries aburden?’
“Not light. Monopoles.”
“What are those?’

“Do you have magnets? Imagine a magnet with only one end, so that the attraction goes on in astraight
line. Itisvery powerful. Please don't ask how it works because | don't know. Itisnot in my field.”

Libary said moodily, “1 would not wish to know. Tell me, rather, what you want here.”

Want? Warnings rang in Nugan's head but she could only plough ahead. “ After six hundred yearswe
have come home! And Earth isfar more beautiful than we remember it to be.”

Hisdark eyebrows rose. “Remember? Are you Sx hundred years old?’

Explanation would be impossible. She said, despairingly, “ Timein heaven is dower than time on Earth.
Our thirty years among the stars are Six centuries of your time. Please don't ask for explanation. It is not
magic; itisjust 0.”

“Magicisunnecessary in asufficiently wonderful universe. Do you tell methat you do not understand the
working of your everyday tools?’

“I don't understand the hundredth part. Knowledge is divided among specidists; nobody knowsdl of
even common things”

Libary consdered in slence, then Sghed lightly and said, “ L eave that and return to the statement that you
have come home. Thisis not your home.”

“Not the home we | &ft. It has changed.”
“Y our home has gone away. For ever.”

Thefindity of histone must have scattered her wits, she thought later; it roused dl the homesickness she
had held in check and she said quickly, too quickly, “We can rebuild it.”

The black face became till, blank. She would have given years of lifeto recall the stupid words. He said
at last, “ After dl | havetold you of resistance to rapid change you propose to redesign our world!”

She denied without thinking, “No! Y ou misunderstand me!” In her mind she pictured hersdlf facing
Sarfarer ‘sofficers, sumbling out an explanation, seeing dishelief that atrained Contact could be such a
yammering fool.

“Do I”? Can you mean that your people wish to live as members of our society, in conditionsthey will see
as philosophicdly unrewarding and physicaly primitive?’

He knew she could not mean any such thing. Shetried, rapidly, “A smadl piece of land, isolated, perhaps
anidand, aplace wherewe could live on our own terms. Without contact. Y ou would
remain—unspoiled.”

Insulting, condescending habit of speech, truthful in its meaning, reveding and irrevocabléel

“Youwill live sequestered? Without travelling for curiogity's sake, without plundering resources for your
machines, without prying into our world and arguing with it? In that case, why not stay between the
gars?’



Only truth remained. “Weleft Earth to found new colonies. Old Earth seemed beyond rescue; only new
Earths could perpetuate a suffocating race.”

“So much we know. The bookstdl it.”

Stll shetried: “Wefound no new Earth. We searched light years of sky for planets suitable for humans.
Wefound the sky full of planets smilar to Earth—but only smilar. Man'srange of habitable conditionsis
very narrow. We found planets afew degreestoo hot for healthy existence or afew degreestoo cool to
support aterrestrial ecology, otherstoo seismicaly young or too aridly old, too deficient in oxygen or too
explosively rich in hydrogen, too low in carbon dioxide to support aviable plant life or unbearably foul
with methane or lacking an ozone layer. Parent stars, even of G-type, flooded surfaces with overloads of
ultrarviolet radiation, even gammaradiation, or fluctuated in minute but lethal ingtabilities. We visited forty
worldsin thirty years and found not one where we could live. Now you tell me we are not welcomein
our own home!”

“I havetold you it isnot your home. Y ou cometo us out of violence and decay; you are conditioned
againg serenity. Y ou would be only an eruptive force in aworld seeking amiddie way. Y ou would
debate our bdliefs, corrupt our young men by offering toys they do not need, tempt the foolish to extend
domination over space and time—and in afew years destroy what has taken six centuriesto build.”

Anger she could have borne but he was reasonable—as astone wall is reasonable and unbreachable.

“Search!” he said. “ Somewhere in such immensity must be what you seek. Y ou were sent out with a
mission to propagate mankind, but in thirty yearsyou betray it.”

She burst out, “ Can't you understand that we remember Earth! After thirty yearsin asted box we want
to come home.”

“| do understand. Y ou accepted the steel box; now you refuse the commitment.”
She pleaded, “ Surely six hundred people are not too many to harbour? There must be small corners—"

Heinterrupted, “ There are smdll cornersinnumerable but not for you. Six hundred, you say, but you
forget the books with their descriptions of the starships. Y ou forget that we know of the millions of ova
carried in the boxes called cryogenic vaults, of how in ageneration you would be an army surging out of
itssmdll corner to dominate the culture whose careful virtues mean nothing to you. Go back to your ship,
Nugan. Tell your people that time hasrolled over them, that their home has vanished.”

She sat between desperation and fulmination while he summoned the bearers. Sowly she resumed the
trave suit.

* * * %

From the hilltop she saw aworld unrolled around her, stirring memory and caling the heart. It should not
belost for a pedantic Aborigind's obstinacy.

“I will talk with your women!”

“They may belessrestrained than |, Nugan. The Tup-Mas message said you were to be instructed and
sent away. My duty isdone.”

She surrendered to viciousness. “WEeIl comein spite of you!”

“Then we will wipeyou out asaleprousinfection.”



She laughed, pointed a gloved finger and a patch of ground glowed red, then white. “Wipe us out?’

Hetold her, “ That will not fight the forces of nature we can unleash againgt you. Set your colony on ahill
and we will surround it with bushfires, awegpon your armoury is not equipped to counter. Setitina
valley and we will show you how aflash flood can be cregted. Force usat your peril.”

All her Contact training vanished in the need to assert. “Y ou have not seen the last of us”
Hesaid equably, “1 fear that istrue. | fear for you, Nugan, and dl of yours.”

She tongued the switch at mouth level and the helmet sprang up and over her head, its creases smoothing
invishly out. She had a moment's unease at the thought of the Report Committee onStarfarer, then she
tongued the microphone switch. “ Jack!”

“Here, love. So soon?’

“Y es, so damned soon!” She looked once at the steedy figure of Libary, watching and impassive, then
gave the sandard call for return: “Lift me home, Jack.”

Hurtling into the londly sky, she realised what she had said and began silently to weep.

About the Author

George Turner (1916-1997) was the most renowned of the Austraian sciencefiction writers, even
though he came to sciencefiction only after publishing five mainstream novels between 1959 and 1967.
In novels such asBeloved Son (1979), The Sea and Summer (1987; in US asDrowning Towers), and
Genetic Soldier (1994), he has been concerned with the socia impacts of genetic engineering and
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13. Light of Other Days by Bob Shaw
Leaving the village behind, we followed the heady sweeps of the road up into aland of dow glass.

| had never seen one of the farms before and at first found them dightly eerie—an effect helghtened by
imagination and circumstance. The car's turbine was pulling smoothly and quietly in the damp air so that
we seemed to be carried over the convolutions of the road in akind of supernatura silence. On our right
the mountain sifted down into an incredibly perfect valey of timeess pine, and everywhere stood the
great frames of dow glass, drinking light. An occasiond flash of afternoon sunlight on their wind bracing
crested an illusion of movement, but in fact the frames were deserted. The rows of windows had been
ganding on the hillsde for years, saring into the valey, and men only cleaned them in the middle of the
night when their human presence would not matter to the thirsty glass.

They werefascinating, but Sdinaand | didn't mention the windows. | think we hated each other so much
we both were reluctant to sully anything new by drawing it into the nexus of our emotions. The haliday, |
had begun to redlize, was astupid ideaiin thefirst place. | had thought it would cure everything, but, of
coursg, it didn't stop Selinabeing pregnant and, worst ill, it didn't even stop her being angry about being
pregnant.

Rationalizing our dismay over her condition, we had circulated the usua statementsto the effect that we
would have liked having children—but later on, at the proper time. Selina's pregnancy had cost us her
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well-paid job and with it the new house we had been negotiating and which was far beyond the reach of
my income from poetry. But the real source of our annoyance was that we were face to face with the
redlization that people who say they want children later ways mean they want children never. Our
nerves were thrumming with the knowledge that we, who had thought oursalves so unique, had fdleninto
the same biologica trap as every mindless rutting cresture which ever existed.

The road took us adong the southern dopes of Ben Cruachan until we began to catch glimpses of the gray
Atlantic far ahead. | had just cut our speed to absorb the view better when | noticed the sign spiked to a
gatepost said: “Sow Glass—Quality High, Prices Low—J. R. Hagan.” On animpulse | stopped the car
on the verge, wincing dightly as tough grasses whipped noisily at the bodywork.

“Why have we stopped?’ Sdlina's nest, smoke-silver head turned in surprise.
“Look at that Sign. Let'sgo up and see what thereis. The stuff might be reasonably priced out here.”

Sdlinas voice was pitched high with scorn as she refused, but | was too taken with my ideato listen. |
had anillogica conviction that doing something extravagant and crazy would set usright again.

“Comeon,” | said, “the exercise might do us some good. We've been driving too long anyway.”

She shrugged in away that hurt me and got out of the car. We walked up a path made of irregular,
packed clay steps nosed with short lengths of sapling. The path curved through trees which clothed the
edge of the hill and at its end we found alow farmhouse. Beyond the little stone building tal frames of
dow glass gazed out toward the voice-tilling sight of Cruachan's ponderous descent toward the waters
of Loch Linnhe. Mogt of the panes were perfectly trangparent but afew were dark, like panels of
polished ebony.

Aswe agpproached the house through a neat cobbled yard atall middle-aged man in ash-colored tweeds
arose and waved to us. He had been stting on the low rubble wall which bounded the yard, smoking a
pipe and staring toward the house. At the front window of the cottage a young woman in atangerine
dress stood with asmall boy in her arms, but she turned uninterestedly and moved out of Sight aswe
drew near.

“Mr. Hagan?’ | guessed.

“Correct. Come to see some glass, have you? Well, you've cometo the right place.” Hagan spoke
crisply, with traces of the pure highland which sounds so much like Irish to the unaccustomed ear. He had
one of those camly dismayed faces one finds on e derly road menders and philosophers.

“Yes” | sad. “Were on holiday. We saw your sign.”

Sdina, who usudly has anaturd fluency with strangers, said nothing. She was looking toward the now
empty window with what | thought was adightly puzzled expression.

“Up from London, are you? Well, as| said, you've cometo the right place—and at the right time, too.
My wifeand | don't see many peoplethisearly in the season.”

| laughed. “ Does that mean we might be able to buy alittle glass without mortgaging our home?’

“Look at that now,” Hagan said, smiling helplessy. “I've thrown away any advantage | might have had in
the transaction. Rose, that's my wife, says| never learn. Still, let's Sit down and talk it over.” He pointed
at the rubble wall, then glanced doubtfully at Sdlina'simmaculate blue skirt. “Wait till | fetch arug from
the house.” Hagan limped quickly into the cottage, closing the door behind him.



“Perhapsit wasn't such amarvel ousideato come up here,” | whispered to Seling, “ but you might at least
be pleasant to the man. | think | can smell abargain.”

“Some hope,” she said with ddliberate coarseness. “ Surely even you must have noticed that ancient dress
hiswifeiswearing! Hewon't give much away to strangers.”

“Wasthat hiswife?’
“Of coursethat was hiswife.”
“Wdl, well,” | said, surprised. “ Anyway, try to be civil with him. | don't want to be embarrassed.”

Sdinasnorted, but she smiled whitely when Hagan regppeared and | relaxed alittle. Strange how aman
can love awoman and yet at the sametime pray for her to fal under atrain.

Hagan spread atartan blanket on thewall and we sat down, fedling dightly salf-conscious at having been
trandated from our city-oriented livesinto arurd tableau. On the distant date of the loch, beyond the
watchful frames of dow glass, adow-moving sSeamer drew awhite line toward the south. The boisterous
mountain air seemed amogt to invade our lungs, giving us more oxygen than we required.

“Some of the glassfarmers around here,” Hagan began, “give strangers, such asyoursalves, asalestalk
about how beautiful the autumn isin thispart of Argyll. Or it might be the soring, or the winter. | don't do
that—any fool knowsthat a place which doesn't Iook right in summer never looks right. What do you

say?
| nodded compliantly “I want you just to take agood look out toward Mull, Mr....”

“Garland”

“...Garland. That'swhat you're buying if you buy my glass, and it never |looks better than it does at this
minute. The glassisin perfect phase, none of it isless than ten years thick—and afour-foot window will
cost you two hundred pounds.”

"Two hundred!" Selinawas shocked. “ That's as much asthey charge at the Scenedow shop in Bond
Street.”

Hagan smiled patiently, then looked closely at meto seeif | knew enough about dow glassto appreciate
what he had been saying. His price had been much higher than | had hoped—butten years thick! The
cheap glass one found in placeslike the Vistaplex and Pane-o-rama stores usually conssted of aquarter
of aninch of ordinary glassfaced with aveneer of dow glass perhaps only ten or twelve monthsthick.

“Y ou don't understand, darling,” | said, aready determined to buy. “Thisglasswill last ten yearsand it's
in phase”
“Doesn't that only mean it keepstime?’

Hagan smiled at her again, redlizing he had no further necessity to bother with me. “Only, you say!
Pardon me, Mrs. Garland, but you don't seem to appreciate the miracle, the genuine honest-to-goodness
miracle, of engineering precision needed to produce apiece of glassin phase. When | say the glassisten
yearsthick it meansit takes light ten yearsto pass through it. In effect, each one of those panesisten
light-years thick—more than twice the distance to the nearest tar—so avariaion in actud thickness of
only amillionth of aninch would...”

He stopped talking for amoment and sat quietly looking toward the house. | turned my head from the



view of the Loch and saw the young woman standing at the window again. Hagan's eyes were filled with
akind of greedy reverence which made me fed uncomfortable and at the same time convinced me Sdlina
had been wrong. In my experience husbands never looked at wives that way—at least, not at their own.

Thegirl remained in view for afew seconds, dress glowing warmly, then moved back into the room.
Suddenly | received adigtinct, though inexplicable, impression shewas blind. My feding wasthat Selina
and | were perhaps blundering through an emotiond interplay as violent as our own.

“I'm sorry,” Hagan continued; “1 thought Rose was going to call me for something. Now, wherewasl,
Mrs. Garland? Ten light-years compressed into a quarter of an inch means...”

| ceased to listen, partly because | was aready sold, partly because | had heard the story of dow glass
many times before and had never yet understood the principlesinvolved. An acquaintance with scientific
training had once tried to be hel pful by telling meto visuaize a pane of dow glass as ahologram which
did not need coherent light from alaser for the recondtitution of itsvisua information, and in which every
photon of ordinary light passed through aspira tunnel coiled outside the radius of capture of each atlomin
the glass. Thisgem of, to me, incomprehengbility not only told me nothing, it convinced me once again
that amind as nontechnical as mine should concern itsalf lesswith causes than effects.

The most important effect, in the eyes of the average individud, wasthat light took along time to pass
through asheet of dow glass. A new piece was aways jet black because nothing had yet come through,
but one could stand the glass beside, say, awoodland lake until the scene emerged, perhaps ayear later.
If the glass was then removed and ingtdled in adismd city flat, the flat would—for that year—appear to
overlook the woodland lake. During the year it shouldn't be merely avery redigtic but il picture—the
water would ripplein sunlight, silent animalswould cometo drink, birdswould cross the sky, night would
follow day, season would follow season. Until one day, ayear later, the beauty held in the subatomic
pipelines would be exhausted and the familiar gray cityscape would reappear.

Apart from its stupendous novelty vaue, the commercid success of dow glass was founded on the fact
that having a scenedow was the exact emotiona equivalent of owning land. The meanest cave dweller
could look out on misty parks—and who wasto say they weren't his? A man who really ownstailored
gardens and estates doesn't spend histime proving his ownership by crawling on hisground, fegling,
amelling, tagting it. All he recelvesfrom theland are light patterns, and with scenedows those patterns
could betaken into cod mines, submarines, prison cells.

On several occasions | have tried to write short pieces about the enchanted crystal but, to me, the theme
isso ineffably poetic asto be, paradoxically, beyond the reach of poetry—mine, at any rate. Besides, the
best songs and verse had aready been written, with prescient inspiration, by men who had died long
before dow glasswas discovered. | had no hope of equaing, for example, Moore with his:

Oft inthedilly night,

Ere dumber's chain has bound me,
Fond Memory bringsthelight

Of other days around me...

It took only afew yearsfor dow glassto develop from ascientific curiosity to asizable industry. And
much to the astonishment of us poets—those of uswho remain convinced that beauty livesthough lilies
die—thetrgppings of that industry were no different from those of any other. There were good
scenedows which cost alot of money, and there were inferior scenedows which cost rather less. The
thickness, measured in years, was an important factor in the cost hut there was a so the question of actual



thickness, or phase.

Even with the most sophiticated engineering techniques available thickness control was something of a
hit-and-miss affair. A coarse discrepancy could mean that a pane intended to be five years thick might he
fiveand ahalf, so that light which entered in summer emerged in winter; afine discrepancy could mean
that noon sunshine emerged a midnight. These incompatibilities had their peculiar charm—many night
workers, for example, liked having their own private time zones—but, in generd, it cost moreto buy
scenedows which kept closdly in step with redl time.

Sdinadtill looked unconvinced when Hagan had finished speaking. She shook her head amost
imperceptibly and | knew he had been using the wrong approach. Quite suddenly the pewter helmet of
her hair was disturbed by acool gust of wind, and huge clean tumbling drops of rain began to spang
round us from an amost cloudless sky.

“I'll giveyou acheck now,” | said abruptly, and saw Sdlinas green eyes triangulate angrily on my face.
“You can arrange ddivery?’

“Aye, ddivery's no problem,” Hagan said, getting to hisfeet. “But wouldn't you rather take the glasswith
you?”

“Wdl, yes—if you don't mind.” | was shamed by hisreadinessto trust my scrip.

“I'll unclip apane for you. Walit here. It won't takelong to dip it into acarrying frame.” Hagan limped
down the dope towards the seriate windows, through some of which the view towards Linnhe was
sunny, while others were cloudy and afew pure black.

Sdlinadrew the collar of her blouse closed at her throat. “ The least he could have done was invite us
ingde. There can't be so many fools passing through that he can afford to neglect them.”

| tried to ignore the insult and concentrated on writing the check. One of the outsized drops broke across
my knuckles, splattering the pink paper.

“All right,” | said, “let'smovein under the eavestill he gets back.” You worm, | thought as| felt thewhole
thing go completdy wrong.| just had to be a fool to marry you. A prize fool, a fool's fool—and now
that you've trapped part of me inside you I'll never ever, never ever, never ever get away.

Feding my ssomach clench itsdf painfully, | ran behind Selinato the sde of the cottage. Beyond the
window the neat living room, with its cod fire, was empty but the child's toys were scattered on the floor.
Alphabet blocks and awheelbarrow the exact color of freshly pared carrots. As| stared in, the boy
came running from the other room and began kicking the blocks. He didn't notice me. A few moments
later the young woman entered the room and lifted him, laughing easily and wholeheartedly as she swung
the boy under her arm. She came to the window as she had done earlier. | smiled self-conscioudy, but
neither she nor the child responded.

My forehead prickled icily.Could they both be blind? | sdled away.
Sdinagavealittle scream and | spun towards her.
“Therug!” shesaid. “It's getting soaked.”

Sheran acrossthe yard in the rain, snatched the reddish square from the dappling wall and ran back,
toward the cottage door. Something heaved convulsively in my subconscious.

“Sding,” | shouted. “Don't openit!”



But | wastoo late. She had pushed open the latched wooden door and was standing, hand over mouth,
looking into the cottage. | moved close to her and took the rug from her unresisting fingers.

Asl wasclosng thedoor | let my eyestraverse the cottage'sinterior. The neat living room in which | had
just seen the woman and child was, in redlity, a sickening clutter of shabby furniture, old newspapers,
cast-off clothing and smeared dishes. It was damp, stinking and utterly deserted. The only object |
recognized from my view through the window was the little wheel barrow, paintless and broken.

| latched the door firmly and ordered mysdif to forget what | had seen. Some men who live alone are
good housekeepers, others just don't know how.

Sdlina's face was white. “1 don't understand. | don't understand it.”
“Sow glassworks bothways,” | said gently. “Light passes out of a house, aswell asin.”
“You mean...?’

“I don't know. It isn't our business. Now steady up—Hagan's coming back with our glass.” The churning
in my stomach was beginning to subside.

Hagan cameinto the yard carrying an oblong, plastic-covered frame. | held the check out to him, but he
was staring at Sdinasface. He seemed to know immediately that our uncomprehending fingers had
rummaged through his soul. Selinaavoided his gaze. She was old and ill-looking, and her eyes stared
determinedly toward the nearing horizon.

“I'll take the rug from you, Mr. Garland,” Hagan finaly said. “'Y ou shouldn't have troubled yourself over
it”

“No trouble. Here's the check.”

“Thank you.” Hewas till looking at Sdinawith astrange kind of supplication. “It's been apleasureto do
businesswith you.”

“Thepleasurewasmine,” | said with equd, sensdessformality. | picked up the heavy frame and guided
Sdlinatoward the path which led to the road. Just as we reached the head of the now dippery steps

Hagan spoke again.
“Mr. Garland!”
| turned unwillingly.

“It wasn't my fault.” he said steadily. “A hit-and-run driver got them both, down on the Oban road six
years ago. My boy was only seven when it happened. I'm entitled to keep something.”

| nodded wordlesdy and moved down the path, holding my wife close to me, treasuring the fed of her
armslocked around me. At the bend | looked back through the rain and saw Hagan sitting with squared
shoulders on the wall where we had first seen him.

He waslooking &t the house, but | was unableto tdll if there was anyone at the window.

About the Author
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V. Biotechnology

Science fiction has been dominated throughout its history by tales of spaceships, robots, time machines,
and futurewar. The “hard” of “hard SF’ has even seemed the“hard” of chrome-plated sted—shiny,
sharp-edged, moving fas.

Y et even in the genre's dawn, there were writerswho could see the potentials of biology. H. G.
Wdls—he of timetravelers and Martian invaders and invisible men—could imagine atechnology that
transformed animalsinto something much like people. The technology was pretty unredigtic by today's
gandards, but Wellss aim was to comment upon the nature of humanity, andThe Island of Dr. Moreau
(1896) exerted a strong influence on later writers.

Today's biotechnologies seem much closer to redlity. Organ transplants are routine. Cloning—the
growing of an adult's genetic duplicate from ascrap of that adult's tissue—has been demongtrated for
fish, frogs, carrots, and anumber of other organisms, but not for humans. Evenif it could be done with
humans, it might not be, for the ethics are at |east questionable and there are smpler waysto produce
new human beings. Y et people do ing st on finding reasons for what they want to do, and perhaps
Charles Sheffidd's“ Out of Copyright” will someday prove prophetic.

Today, the ultimate in biotechnology is genetic engineering. Thetechnology isinitsinfancy, but it has
dready ddivered on some of itsmedica promise and it is developing rapidly. What will it become? Many
people fear that turning it loose upon oursaves will lead to unholy, unacceptabl e transformations—that it
will render us no longer human. In*GeneWars,” Paul J. McAuley shows uswhat that might mean.

If we turn genetic engineering upon those living things that have long served us—crop plantsand
domestic animals—the changes will be no less drastic but surdly more acceptable. My own “Down on
the Truck Farm” provides aglimpse of aworld in which such transformations are routine.

[Back to Table of Contents]

14. Out of Copyright by Charles Sheffield

Troubleshooting. A splendid idea, and onethat | agree with totally in principle. Bang! One bullet, and
trouble bites the dust. But unfortunately, trouble doesn't know the rules. Trouble won't stay dead.

| looked around the table. My top troubleshooting team was here. | was here. Unfortunately, they were
supposed to be headed for Jupiter, and | ought to be down on Earth. In less than twenty-four hours, the
draft pick would begin. That wouldn't wait, and if | didn't leavein the next thirty minutes, | would never
make it intime. | needed to be in two places at once. | cursed the copyright laws and the single-copy
restriction, and went to work.

“Y ou've read the new requirement,” | said. “Y ou know the parameters. |deas, anyone?’

A dead sllence. They were facing the problem in their own unique ways. Wolfgang Pauli |ooked
half-adeep, Thomas Edison was drawing little doll-figures on the tabl€'s surface, Enrico Fermi seemed to
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be counting on hisfingers, and John von Neumann was staring impatiently at the other three. | was doing
none of thosethings. | knew very well that wherever the solution would come from, it would not be from
ingde my head. My job was much more straightforward: | had to see that when we had apossible
answer, ithappened. And | had to see that we gotone answer, not four.

The sllence in the room went on and on. My brain trust was saying nothing, while | watched the digitson
my watch flicker by. | had to stay and find asolution; and | had to get to the draft picks. But most of all
and hardest of dl, | had to remain qui€t, to let my team do some thinking.

It was small consolation to know that smilar meetings were being held within the offices of the other three
combines. Everyone must be finding it equaly hard going. | knew the players, and | could imaginethe
scenes, even though all the troubleshooting teams were different. NETSCO had agroup that was
intellectudly the equa of oursat Romberg AG: Niels Bohr, Theodore von Karman, Norbert Weiner, and
Marie Curie. MMG, the great Euro-Mexican combine of Magrit-Marcus Gesellschaft, had focused on
engineering power rather than pure scientific understanding and crestivity, and, in addition to the Soviet
rocket designer Sergey Korolev and the American Nikola Teda, they had reached farther back (and
with morerisk) to the grest nineteenth-century English engineer Isambard Kingdom Brunel. He had been
one of the outstanding successes of the program; | wished he were working with me, but MMG had
always refused to look at atrade. MMG's one bow to theory was a strange one, the Indian
mathematician Srinivasa Ramanujan, but the unlikely quartet made one hell of ateam.

And finally there was BP Megation, whom | thought of as confused. At any rate, | didn't understand their
selection logic. They had used hillions of dollarsto acquire astrangely mixed team: Erwin Schrodinger,
David Hilbert, Leo Szilard, and Henry Ford. They were dl gresat tdents, and all famous namesin their
fieds, but | wondered how well they could work as a unit.

All the troubleshooting teams were now pondering the same emergency. Our problem was created when
the Pan-National Union suddenly announced a change to the Phase B demonstration program. They
wanted to modify impact conditions, astheir contracts with us permitted them to do. They didn't haveto
tell ushow to doit, either, which wasjust aswell for them since | was sure they didn't know. How do
you take abillion tons of mass, dready launched to reach a specific target at acertain point of time, and
redirect it to adifferent end point with adifferent arrival time?

There was no point in asking them why they wanted to change rendezvous conditions. It wastheir option.
Some of our management saw the action on PNU's part as ssmple bloody-mindedness, but | couldn't
agree. Thefour multinational combines had each been given contracts to perform the biggest space
engineering exercise in human history: small agteroids (only akilometer or so across—but massing a
billion tons each) had to be picked up from their natural orbits and redirected to the Jovian system, where
they were to make precise rendezvous with assigned locations of the moon 1o. Each combine had to
select the agteroid and the method of moving it, but deliver within atight transfer-energy budget and a
tight time schedule,

For that task the PNU would pay each group atotal of $8 billion. That sounds like afair amount of
money, but | knew our accounting figures. To date, with the project till not finished (rendezvous would
be in eight more days), Romberg AG had spent $14.5 billion. We were looking at a probable cost
overrun by afactor of two. | waswilling to bet that the other three groups were eating very smilar losses.

Why?

Because thiswas only Phase B of afour-phase project. Phase A had been a system design study, which
led to four Phase B awards for a demonstration project. The Phase B effort that the four combineswere
working on now was a proof-of-capability run for the full Europan Metamorphosis. The real money



camein thefuture, in Phases C and D. Those would be avarded by the PNU to asingle combine, and
the award would be based largely on Phase B performance. The next phases caled for the ddlivery of
fifty asteroids to impact points on Europa (Phase C), followed by thermal mixing operations on the
moon's surface (Phase D). The contract value of C and D would be somewhere up around $800 hillion.
That wasthe fish that dl the combines were after, and it was the reason we would dl overspend lavishly
on this phase.

By the end of the whole program, Europawould have aforty-kilometer-deep water ocean over dl its
surface. And then the redl fun would begin. Some contractor would begin the ingtallation of the fusion
plants, and the seeding of the sea-farms with the first prokaryotic bacteria forms.

The stakes were high; and to keep everybody on their toes, PNU did the right thing. They kept throwing
intheselittle zingers, to mimic the thousand and one things that would go wrong in thefind project
phases.

While| was sitting and fidgeting, my team had gradually cometo life. Fermi was pacing up and down the
room—aways agood sign; and Wolfgang Pauli was jabbing impatiently at the keys of acomputer
console. John von Neumann hadn't moved, but since he did everything in his head anyway that didn't
mean much.

| looked again at my watch. | had to go. “1deas?’ | said again.

Von Neumann made a swift chopping gesture of hishand. “We have to make a choice, Al. It can be
donein four or fiveways.”

The others were nodding. “ The problem is only one of efficiency and speed,” added Fermi. “I can give
you an order-of-magnitude estimate of the effects on the overdl program within half an hour.”

“Within fifteen minutes” Pauli raised the bidding.

“No need to compete thisone.” They were going to settle down to areal four-way fight on
methods—they dways did—but | didn't have thetimeto St here and referee. The important point was
that they said it could be done. *Y ou don't have to rush it. Whatever you decide, it will have to wait until
| get back.” | stood up. “Tom?”’

Edison shrugged. “How long will you be gone, Al?’

“Two days, maximum. I'll head back right after the draft picks.” (That wasn't quite true; when the draft
picks were over, | had some other business to attend to that did not include the troubleshooters; but two
days should cover everything.)

“Havefun.” Edison waved hishand casudly. “By thetime you get back I'll have the engineering drawings
foryou.”

One thing about working with ateam like mine—they may not dways beright, but they sure are dways
cocky.

* * * %

“Make room there. Move over!” The guards were pushing ahead to create anarrow corridor through the
wedged mass of people. The onein front of me was butting with his helmeted head, not even looking to
see whom hewas shoving aside. “Movel” he shouted. “Come on now, out of the way.”

Wewerein ahurry. Things had been frantically busy Topside before | left, so | had cut it fineon
connections to begin with, then been held up half an hour a reentry. We had broken the speed limitson



the atmospheric segment, and there would be PNU finesfor that, but still we hadn't managed to make up
all thetime. Now the firgt draft pick was only seconds away, and | was supposed to betaking partiniit.

A thinwoman in agreen coat clutched a my arm as we bogged down for amoment in the crush of
people. Her facewas gray and grim, and she had a placard hanging round her neck. “Y ou could wait
longer for the copyright!” She had to shout to make herself heard. “ It would cost you nothing—and look
a the misery you would prevent. What youredoing isimmora! TEN MORE YEARS’

Her last words were a scream as she called out this year'sdogan. TEN MORE YEARS! | shook my
arm free asthe guard in front of me made sudden headway, and dashed dong in hiswake. | had nothing
to say to the woman; nothing that shewould ligten to. If it were immoral, what did ten more years have to
do with it? Ten moreyears; if by some miracle they were granted ten more years on the copyrights, what
then? | knew the answer. They would try to talk the Pan-Nationa Union into fifteen more years, or
perhaps twenty. When you pay somebody off, it only increases their demands. | know, only too well.
They are never satisfied with what they get.

Joe Delacorte and | scurried into the main chamber and shuffled sidewaysto our seats at the last possible
moment. All the prdiminary nonsense was finished, and the real businesswas beginning. Thetensonin
the room was terrific. To be honest, alot of it was being generated by the media. They were al poised to
make maximum noise asthey shot the sdlection information dl over the System. If it were not for the
media, | don't think the PNU would hold live draft picks at al. We'd al hook in with video links and do
our businessthe civilized way.

The excitement now was bogus for other reasons, too. The professonals—I and afew others—would
not become interested until the ten rounds were complete. Before that, the choiceswere just too limited.
Only when they were dl made, and the video teams were gone, would the four groups get together
off-cameraand begin the horse trading.” My ninth round plus my fifth for your second.” “ Maybe, if
you'll throw in $10 million and a tenth-round draft pick for next year...."

Meanwhile, BP Megation had taken the microphone. “First selection,” said their representative. “ Robert
Oppenheimer.”

| looked at Joe, and he shrugged. No surprise. Oppenheimer was the perfect choice—abrilliant scientist,
but also practica, and willing to work with other people. He had died in 1967, so hisorigina copyright
had expired within the past twelve months. | knew his family had appealed for a copyright extenson and
been refused. Now BP Megation had sole single-copy rights for another lifetime. “ Trade?” whispered
Joe.

| shook my head. We would have to beggar oursalves for next year's draft picks to make BP give up
Oppenheimer. Other combine reps had apparently made the same decision. There was the clicking of
data entry as the people around me updated portable databases. | did the same thing with a stub of
pencil and afolded sheet of yellow paper, putting acheck mark aongside his name. Oppenheimer was
taken care of, | could forget that one. If by some miracle one of the four teams had overlooked some
other top choice | had to be ready to make an instant revision to my own selections.

“Firg selection, by NETSCO,” said another voice. “ Peter Joseph William Debye.”

It was another natural choice. Debye had been aNobd prizewinner in physics, atheoretician with an
excdlent grasp of applied technology. He had died in 1966. Nobel laureatesin science, particularly ones
with that practica streak, went fast. As soon astheir copyrights expired, they would be picked up inthe
draft the same year.

That doesn't mean it ways works out well. The most famous case, of course, was Albert Eingtein.



When his copyright had expired in 2030, BP Megation had had first choice in the draft pick. They had
their doubts, and they must have sweated blood over their decison. The rumor mill said they spent over
$70 million in smulations done, before they decided to take him astheir top choice. The same rumor mill
sad that the cloned form was now showing amazing ability in chessand music, but nointerest at al in
physics or mathematics. If that was true, BP Megation had dropped $2 billion down ablack hole: $1
billion straight to the PNU for acquisition of copyright, and another $1 billion for the clone process.
Theoristiswere dwaystricky; you could never tell how they would turn out.

Magrit-Marcus Gesdllschaft had now made their first draft pick, and chosen another Nobd laureste,
John Cockroft. He also had died in 1967. So far, every selection was completely predictable. The three
combines were picking the famous scientists and engineers who had died in 1966 and 1967, and who
were now, with the expiration of family retention of copyrights, availablefor cloning for thefirgt time.

The combineswere being logicd, but it made for avery dull draft pick. Maybe it wastime to change that.
| stood up to announce our own first take.

“Firg sdlection, by Romberg AG,” | said. “ Charles Proteus Steinmetz.”

My announcement caused agtir in the media. They had presumably never heard of Steinmetz, which was
adisgraceful stlatement of their own ignorance. Even if they hadn't spent most of the past year combing
old files and records, as we had, they should have heard of him. He was one of the past century's most
colorful and cresative scientists, aman who had been physically handicapped (he was a hunchback), but
mentally able to do the equivaent of a hundred one-hand push-ups without even breathing hard. Even |
had heard of him, and you'd not find many of my colleagues who'd suggest | was interested in science.

The buzzing in the mediatold me they were consulting their own historical datafiles, digging farther back
intime. Even when they had done dl that, they would still not understand the first thing about the true
process of clone selection. It'snot just a question of knowing who died over seventy-five years ago, and
will therefore be out of copyright. That'satrivia exercise, onethat any yearbook will solvefor you. You
aso have to evaluate other factors. Do you know where the body is—are you absolutely sure?
Remember, you can't clone anyone with acell or two from the origina body. Y ou aso haveto be certain
that it'swho you think it is. All bodies seventy-five years old tend to look the same. And then, if the body
happensto be redly old—say, more than a couple of centuries—there are other peculiar problems that
are till not understood at al. When NETSCO pulled its coup afew years ago by cloning Gottfried
Wilhelm Leibniz, the other three combineswere envious a first. Leibniz wasared universal genius, a
seventeenth-century superbrain who was good at everything. NETSCO had developed a better
cdll-growth technique, and they had aso succeeded in locating the body of Leibniz in its undistinguished
Hanover grave.

They walked tall for dmost ayear at NETSCO, until the clone came out of the forcing chambersfor
indoctrination. He looked nothing like the old portraits of Leibniz, and he could not grasp even the
simplest abstract concepts. Oops! said the media. Wrong body.

But it wasn't as Smple asthat. The next year, MMG duplicated the NETSCO cell-growth technology
and tried for Isaac Newton. In this case there was no doubt that they had the correct body, because it
had lain undisturbed since 1727 beneath a prominent plague in London's Westminster Abbey. The results
were just as disgppointing asthey had been for Leibniz.

Now NETSCO and MMG have become very conservetive; in my opinion, far too conservative. But
since then, nobody hastried for a clone of anyone who died before 1850. The draft picking went on its
thoughtful and generally cautious way, and was over in acouple of hours except for the delayed dedls.



The same group of protesters was picketing the building when | |eft. | tried to walk quietly through them,
but they must have seen my picture on one of the exterior screens showing the draft-pick process. | was
buttonholed by aman in ared jJumpsuit and the same thin woman in green, gtill carrying her placard.

“Could we spesk with you for just one moment?’ The man in red was very well-spoken and polite,

| hesitated, aware that news cameras were on us. “Very briefly. I'm trying to run a proof-of-concept
project, you know.”

“I' know. Isit going well?” He was adifferent type from most of the demonstrators, cool and apparently
intelligent. And therefore potentialy more dangerous.

“I'wish| could say yes” | said. “Actudly, it'sgoing rather badly. That'swhy I'm keen to get back out.”

“I understand. All I wanted to ask you was why you—and | don't mean you, personaly; | mean the
combines—why do you find it necessary to use clones? Y ou could do your work without them, couldn't
you?’

| hesitated. “Let me put it thisway. We could do the work without them in just the same way aswe
could stumble aong somehow if we were denied the use of computer power, or nuclear power. The
projects would be possible but they would be enormously more difficult. The clones augment our
available brainpower, at the highest levels. So let me ask you: Why should we do without the clones,
when they are available and useful 7’

“Because of thefamilies. Y ou have no right to subject the familiesto the misery and upset of seeing their
loved ones cloned, without their having any rightsin the matter. It's cruel, and unnecessary. Can't you see
that?’

“No, | can't. Now, you listen to mefor aminute.” The cameras were sill on me. It was achanceto say
something that could never be said often enough. “ The family holds copyright for seventy-five years after
aperson'sdeath. So if you, personaly,remember your grandparent, you have to be pushing eighty years
old—and it's obvious from looking a you that you're under forty. So ask yoursdf, Why aredl you
petitioners people who arein their thirties? It's notyou who'sfeding any misery.”

“But there arerdatives—,” he said.
“Oh yes, therelatives. Are you aréative of somebody who has been cloned?’
“Not yet. But if this sort of thing goes on—"

“Ligten to me for one more minute. A long time ago, there were alot of people around who thought that
it waswrong to let books with sex in them be sold to the generd public. They petitioned to have the
books banned. It wasn't that they claimed to be buying the books themsealves, and finding them
disgusting; because if they said that was the case, then people would have asked them why they were
buying what they didn't like. Nobody was forcing anybody to buy those books. No, what the petitioners
wanted was forother people to be stopped from buying what thepetitioners didn't like. And you
copyright-extension people are just the same. Y ou are making a case on behdf of the relatives of the
oneswho are being cloned. But you never seem to ask yoursdlf this: if cloning is so bad, why aren't the
descendants of the clones the ones doing the complaining? They're not, you know. Y ou never seethem
around here”

He shook hisheed. “ Cloning isimmora!”

| sighed. Why bother? Not one word of what I'd said had got through to him. It didn't much matter—I'd



really been speaking for the media, anyway—»but it was a shame to see bigotry masquerading as
public-spirited behavior. I'd seen enough of that dready inmy life.

| started to move off toward my waiting aircar. The lady in green clutched my arm again. “I'm going to
leaveingructionsin my will that | want to be cremated. Y ou'll never get me!”

You have my word on that, lady.But | didn't say it. | headed for the car, feding an increasing urge to
get back to the clean and rationd regions of space. There was one good argument againgt cloning, and
only one. It increased the total number of people, and to me that number aready felt far too large.

* * * %

| had been gone only thirty hours, total; but when | arrived back at Headquarters, | learned that in my
absence five new problems had occurred. | scanned the written summary that Pauli had left behind.

Firdt, one of the thirty-two booster engines set deep in the surface of the asteroid did not respond to
telemetry requests for a status report. We had to assume it was defective, and diminate it from the final
firing pattern. Second, abig solar flare was on the way. There was nothing we could do about that, but it
did mean we would have to recompute the strength of the magnetic and eectric fidlds closeto lo. They
would change with the strength of the Jovian magnetosphere, and that was important because the
troubleshooting team in my absence had agreed on their preferred solution to the problem of adjusting
impact point and arriva time. It called for strong coupling between the asteroid and the 5-million-amp
flux tube of current between 1o and its parent planet, Jupiter, to modify the fina collision trgectory.

Third, we had lost the image data stream from one of our observing satellites, in synchronous orbit with
lo. Fourth, our billion-ton asteroid had been struck by alarger-than-usua micrometeorite. This one must
have massed a couple of kilograms, and it had been moving fadt. It had struck off-axis from the center of
meass, and the whole asteroid was now showing atendency to rotate dowly away from our preferred
orientation. Fifth, and finally, anew volcano had become very active down on the surface of 1o. It was
spouting sulfur up for acouple of hundred kilometers, and obscuring the view of the find-impact
landmark.

After | had read Pauli'sterse analysis of al the problems—nobody | ever met or heard of could
summarize as clearly and briefly as he did—I switched on my communications set and asked him the only
question that mattered: “Can you handlethem al?’

There was adday of dmost two minutes. The troubleshooters were heading out to join the rest of our
project team for their on-the-gpot andysesin the Jovian system; dready the light-travel time was
sgnificant. If | didn't follow in the next day or two, radio-signa delay would make conversation
impossble. At the moment, Jupiter was forty-five light-minutes from Earth.

“Wecan, Al,” said Pauli'simage at last. “ Unless others come up in the next few hours, we can. From
here until impact, well be working in an environment with increasing uncertainties.”

“The PNU people planned it that way. Go ahead—but send mefull transcripts.” | left the system
switched on, and went off to the next room to study the notes| had taken of the five problem aress. As|
had done with every glitch that had come up since the Phase B demonstration project began | placed the
problem into one of two basic categories: act of nature, or failure of man-made e ement. For the most
recent five difficulties, the volcano on 1o and the solar flare belonged to the left-hand column: Category
One clearly natural and unpredictable events. The absence of booster-engine telemetry and the | oss of
satellite-image data were Category Two, failures of our system. They went in the right-hand column. |
hesitated for along time over thefifth event, theimpact of the meteorite; finaly, and with some misgivings,
| assigned it also as a Category One event.



Assoon as possible, | would like to follow the engineering teams out toward Jupiter for the final hours of
the demongtration. However, | had two more dutiesto perform before | could leave. Using acoded link
to Romberg AG HQ in synchronous Earth orbit, | queried the status of al the clone tanks. No anomalies
were reported. By the time we returned from the fina stages of Phase B, another three finished clones
would be ready to move to the indoctrination facility. | needed to be there when it happened.

Next, | had to review and gpprove acquisition of single-use copyright for al the draft picks we had
negotiated down on Earth. To give an idea of the importance of these choices, we were looking at an
expenditure of $20 billion for those selections over the next twelve months. It raised the unavoidable
question, Had we made the best choices?

At this stage of the game,every combine began to have second thoughts about the wisdom of their picks.
All the old failures came crowding into your mind. | aready mentioned NETSCO and their problem with
Einstein but we had had our full share at Romberg AG: Gregor Mendd, the originator of the genetic ideas
that stood behind al the cloning efforts, had proved useless; so had Ernest Lawrence, inventor of the
cyclotron, our second pick for 1958. We had (by blind luck!) traded him along with $40 million for
Wolfgang Pauli. Even so, we had made abad error of judgment, and the fact that others made the same
mistake was no consolation. Asfor Marconi even though he looked like the old pictures of him, and was
obvioudy highly inteligent the clone who emerged turned out to be so indolent and casual about
everything that he ruined any project he worked on. | had placed him in acushy and undemanding
position and alowed him to fiddle about with his own interests, which were mainly sports and
good-looking women. (As Pauli acidly remarked, “ And you say thatwe're the smart ones, doing dl the
work?")

It's not the eval uation of a person's past record that's difficult, because we are talking about famous
people who have done a great dedl; written masses of books, articles, and papers; and been thoroughly
evauated by their own contemporaries. Even with dl that, abig question sill remains: Will the thingsthat
made the origind man or woman great ill be therein the cloned form? In other words, Just what is it
that isinherited?

That'savery hard question to answer. The theory of evolution was proposed 170 years ago, but we're
gtill fighting the old Nature-versus-Nurture battle. s ahuman genius decided mainly by heredity, or by the
way the person was raised? One old argument againgt cloning for genius was based on the importance of
Nurture. It goesasfollows: anindividud isthe product of both heredity (whichisall you get in the clone)
and environment. Since it isimpossible to reproduce someone's environment, complete with parents,
grandparents, friends, and teachers, you can't raise aclone that will be exactly like the origind individual.

I'll buy that logic. We can't make oursaves an intellectually exact copy of anyone.

However, the argument was aso used to prove that cloning for superior intellectual performance would
beimpossible. But of course, it actually proves nothing of the sort. If you take two peas from the same
pod, and put one of them in deep soil next to ahigh wal, and the other in shalow soil out in the open,
theymust do different thingsif both areto thrive. The one next to thewall hasto make sureit gets enough
sunshine, which it can do by maximizing leaf area; the onein shdlow soil hasto get enough moisture,
which it does through putting out more roots. Thesuperior strain of pessis the one whose genetic
composition alowsit to adapt to whatever environment it is presented with.

People are not pesas, but in one respect they are not very different from them: some have superior genetic
composition to others. That'sall you can ask for. If you clone someone from a century ago, thelast thing
you want is someonewho isidentical to the origind. They would be stuck in a twentieth-century
mind-set. What is needed is someone who can adapt to and thrive intoday's environment—whether that
is now the human equivaent of shade, or of shalow soil. The success of the origind clone-template tells



usavery important thing, that we are dealing with a superior physical brain. What that brain thinksin the
year 2040should be different from what it would have thought in the year 1940—otherwise the clone
would be quite usdess. And the criteriafor “usdess’ change with time, too.

All these facts and a hundred others were running around inside my head as | reviewed thelist for this
year. Finally | made a note to suggest that J. B. S. Haldane, whom we had looked at and rejected three
years ago on the grounds of unmanagesbility, ought to be looked at again and acquired if possible.
History showsthat he had wild views on politics and society, but there was no question at al about the
quadlity of hismind. | thought | had learned alot about interfacing with difficult scientific personditiesin the
past few years.

When | was satisfied with my find list, | transmitted everything to Joe Delacorte, who was still down on
Earth, and headed for the transition room. A persona shipment pod ought to be waiting for me there. |
hoped | would get agood one. At the very least, I'd beinit for the next eight days. Last time | went out
to the Jovian system, the pod internd lighting and externa antennafailed after three days. Have you ever
sat inthe dark for seventy-two hours, ahundred million miles from the nearest human, unable to send or
receive messages? | didn't know if anyoneredized | wasin trouble. All | could do was Sit tight—and |
mean tight; pods aresmall —and stare out at the stars.

Thistime the pod was in good working order. | was ableto participate in every problem that hit the
project over the next four days. There were plenty of them, all small, and dl significant. One of the
fud-supply shipslost amainion drive. The supply ship was not much more than avast bag of volatiles
and asmall engine, and it had dmost no brain at al in its computer, not even enough to figure out an
optimal use of itsdrives. We had to chase after and corra it as though we were pursuing a grest
lumbering e ephant. Then three members of the impact-monitoring team came down with food
poisoning—sa monella, which was amost certainly their own fault. Y ou can say anything you like about
throwing away spoiled food, but you can't get adoppy crew to take much notice.

Then, for variety, welost asensor through sheer bad program design. In turning one of our imaging
systems from star sensing to lo-Jupiter sensing we tracked it right across the solar disk and burned out al
the photocells. According to the engineers, that's the sort of blunder you don't make after
kindergarten—but somebody did it.

Engineering errors are easy to correct. It was much trickier when one of the final-gpproach-coordination
groups, ateam of two men and one woman chose the day before the 1o rendezvous to have aviolent
sexud argument. They were millions of kilometers away from anyone, so there was not much we could
do except talk to them. We did that, hoped they wouldn't kill each other, and made plans to do without
their inputsif we had to.

Finally, one day before impact, an unplanned and anomalousfiring of arocket on the asteroid's forward
surface caused asignificant change of velocity of the whole body.

| ought to explain that | did little or nothing to solve any of these problems. | was too dow, too ignorant,
and not creative enough. While | was till struggling to comprehend what the problem parameters were,
my trouble-shooters were swarming al over it. They threw proposals and counterproposals at each other
so fast that | could hardly note them, still less contribute to them. For example, in the case of the
anomalous rocket firing that | mentioned, compensation for the unwanted thrust called for an elaborate
balancing act of lateral and radia engines, rolling and nudging the asteroid back into its correct approach
path. The team had mapped out the methods in minutes, written the necessary optimization programsin
lessthan haf an hour, and implemented their solution before | understood the geometry of what was

going on.



Sowhat did | do whileal thiswas happening? | continued to make my two columns:; act of nature, or
failure of man-made ement. Thelist was growing steadily, and | was spending alot of timelooking at it.

We were coming down to the final few hours now, and al the combines were working flat out to solve
their own problems. In an engineering project of this size, many thousands of things could go wrong. We
were working in extreme physica conditions, hundreds of millions of kilometers awvay from Earth and our
standard test environments. In the intense charged-particle field near 10, cables broke at loads well below
their rated capacities, hard-vacuum welds showed air-bleed effects, and lateral jets werefired and failed
to produce the predicted attitude adjustments. And on top of dl this, the pressure, isolation, and bizarre
surroundings were too much for some of the workers. We had human failure to add to engineering
failure. The test was tougher than anyone had realized—even PNU, who was supposed to make the
demondtration project just this Sde of impossible.

| was watching the performance of the other three combines only alittle lessintently than | waswatching
our own. At five hours from contact time, NETSCO apparently suffered acommunications|osswith their
agteroid-control system. Instead of heading for 1o impact, the asteroid veered away, spiraling in toward
the bulk of Jupiter itsdlf.

BP Megation lost it at impact minus three hours, when avast explosion on one of their asteroid forward
boosters threw the kilometer-long body into arapid tumble. Within an hour, by some miracle of
improvisation, their engineering team had found amethod of stabilizing the wobbling mass. But by then it
wastoo late to return to nominal impact time and place. Their asteroid skimmed into the surface of 1o an
hour early, sending up along, tear-shaped mass of gecta from the moon's turbulent surface.

That left just two of us, MM G and Romberg AG. We both had our hands full. The Jovian systemisfilled
with eectrical, magnetic, and gravitational energies bigger than anything in the Solar System except the
Sunitsdlf. The two remaining combines were trying to steer their asteroid into a pinpoint landing through a
great storm of interference that made every control command and every piece of incoming telemetry
suspect. Inthefina hour | didn't even follow the exchanges between my troubleshooters. Oh, | could
hear them easily enough. What | couldn't do was comprehend them, enough to know what was

heppening.

Pauli would toss a scrap of comment at von Neumann, and, while | wastrying to understand that, von
Neumann would have done an assessment, keyed in for a databank status report, gabbled a couple of
questions to Fermi and an ingtruction to Edison, and at the same time be absorbing scribbled notes and
diagramsfrom those two. | don't know if what they were doing waspotentially intelligibleto me or not;
al | know isthat they were going about fifty timestoo fast for meto follow. And it didn't much matter
what | understood—they were getting the job done. | was till trying to divide al problemsinto my
Category One-Category Two columns, but it got harder and harder.

Inthefind hour | didn't look or listen to what my own team was doing. We had one band of telemetry
trained on the MM G project, and more and more that's where my attention was focused. | assumed they
were having the same kind of communi cations trouble as we were—that crackling discharge field around
lo made everything difficult. But their team was handling it. They were swinging smoothly into impact.

And then, with only ten minutesto go, the final small adjustment was made. It should have been atiny
nudge from theradia jets, enough to fine-tune the impact position afew hundred meters, and no more.
Instead, there was ajoyous roar of aradia jet at full, uncontrolled thrust. The MM G asteroid did nothing
unusua for afew seconds (abillion tonsisalot of inertia), then began to drift lazily sdeways, avay from
itsnomind trgectory.

Thejet was dtill firing. And that should have been impossible, because the firgt thing that the MM G team



would do was send a Power-Off signd to the engine.

The timefor impact came when the MM G asteroid was dtill a clear fifty kilometers out of position, and
accelerating away. | saw thefina collision, and the payload scraped dong the surface of loinalong,
jagged scar that looked nothing at al like the neat, punched hole that we were supposed to achieve.

And we did achieveit, afew seconds|ater. Our asteroid came in exactly where and when it was
supposed to, driving in exactly vertical to the surface. The plume of gectahad hardly begun to rise from
lo's red-and-yellow surface before von Neumann was pulling a bottle of bourbon from underneath the
communications console.

| didn't object—I only wished | were there physically to shareit, instead of being stuck in my own pod,
short of rendezvous with our main ship. | looked a my find list, still somewhat incomplete. Wastherea
pattern to it? Ten minutes of analysisdidn't show one. No one had tried anything—thistime. Someday,
and it might be tomorrow, somebody on another combine would have a bright idea; and then it would be
awhole new bal game.

Whilel was sl pondering my list, my control console began to buzz ingstently. | switched it on
expecting contact with my own trouble-shooting team Instead, | saw the despondent face of Brund,
MMG's own team |leader—the man above dl othersthat | would have liked to work on my side.

He nodded at me when my picture appeared on his screen. He was smoking one of his powerful black
cigars, stuck in the sde of his mouth. The expression on his face was asimpenetrable as ever. He never
let hisfedings show there. “| assumeyou saw it, did you?’ he said around the cigar. “We're out of it. |
just called to congratulate you—again.”

“Yeah, | saw it. Tough luck. At least you came second.”

“Which, asyou know very well, is no better than coming last.” He sighed and shook his head. “We il
have no idea what happened. Looks like either aprogramming error, or avave sticking open. We
probably won't know for weeks. And I'm not sure | care.”

| maintained a sympathetic silence.

“I sometimes think we should just give up, Al,” hesaid. 1 can beat those other turkeys, but | can't
compete with you. That'ssix inarow that you've won. It's wearing me out. Y ou've no idea how much
frugtration thereisinthat.”

| had never known Brund to revedl so much of hisfedings before.
“I think 1 do understand your problems,” | said.

And | did. I knew exactly how he felt—more than he would believe. To suffer through awhole, endless
sequence of minor, niggling mishaps was heartbreaking. No single trouble was ever big enough for a
trouble-shooting team to stop, isolate it, and be able to say, theres dirty work going on here. But their
cumulative effect was another matter. One day it was amorass of shipments missing their correct flights,
another time a couple of minus signs dropped into computer programs, or akey worker struck down for
afew days by arandom virus, permits misfiled, manifests midaid, or licenseswrongly dated.

| knew all those mishaps persondly. | should, because | invented most of them. | think of it asthe death
of athousand cuts. No one can endure al that and still hope to win a Phase B study.

“How would you like to work on the Europan Metamorph?’ | asked. “1 think you'd loveit.”



He looked very thoughtful, and for thefirst time, | believe| could actualy read his expression. “Leave
MMG, you mean?’ he said. “Maybe. | don't know what | want anymore. Let me think about it. I'd like
to work with you, Al—you'reagenius.”

Brunel waswrong about that, of course. I'm certainly no genius. All | can doiswhat I've dways
done—handle people, take care of unpleasant details (quietly!), and make sure things get done that need
doing. And of course, do what | do best: make sure that some things that need doingdon't get done.

Thereare geniusesin theworld, red geniuses. Not me, though. The man who decided to clone me,
secretly—therel'd suggest you have agenius.

"Say, don't you remember, they called me Al...."

Of course, | don't remember. That song was written in the 1930s, and | didn't die until 1947, but no
clone remembers anything of the forefather life. The fact that we tend to be knowledgeable about our
originas period isan expression of interest in those individuas, not memories from them. | know the
Chicago of the Depression yearsintimately, aswell as| know today; but it isall learned knowledge. |
have no actual recollection of events. | don'tremember.

So even if you don't remember, cal me Al anyway. Everyone did.
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15. Gene Warsby Paul J. McAuley
1

On Evan's eighth birthday, his aunt sent him the latest smash-hit biokit, Splicing Your Own
Semisentients. The box-lid depicted an dien swamp throbbing with weird, amorphous life; adouble
helix spirdling out of atest-tube was embossed in one corner. Don't let your father see that, his mother
said, so Evan took it out to the old barn, set up the plastic culture trays and vias of chemicasand
retroviruses on a dusty workbench in the shadow of the shrouded combine.

Hisfather found Evan there two days later. The dime mould held created, a million amoebae aggregated
around adrop of cyclic AMP, had been transformed with aretrovirus and was budding little blue-furred
blobs. Evan'sfather dumped culture trays and vidsin the yard and made Evan pour alitre of
industria-grade bleach over them. More than fear or anger, it was the acrid stench that made Evan cry.

That summer, the leasing company foreclosed on the livestock. The rep who supervised repossession of
the supercows drove off in abig car with the test-tube and double-helix logo on its gull-wing door. The
next year the whest failed, blighted by a particularly virulent rust. Evan'sfather couldn't afford the new
resstant strain, and the farm went under.
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2

Evan lived with hisaunt, in the capital. He wasfifteen. He had a street bike, a plug-in computer, and a
pet microsaur, a cat-szed tyrannosaur in purple funfur. Buying the specid porridge whichwasdl the
microsaur could egt took half of Evan's weekly allowance; that waswhy helet hisbest friend inject the
pet with abootleg virusto edit out its dietary dependence. It was only a partial success. the triceratops
no longer needed its porridge, but it developed epilepsy triggered by sunlight. Evan had to keepiitin his
wardrobe. When it started shedding fur in great swatches, he abandoned it in anearby park. Microsaurs
were out of fashion, anyway. Dozens could be found wandering the park, nibbling at leaves, grass,
discarded scraps of fastfood. Quite soon they disappeared, starved to extinction.

* * %

3

The day before Evan graduated, his sponsor firm called to tell him that he wouldn't be doing research
after al. There had been achange of policy: the covert gene wars were going public. When Evan arted
to protest, the woman said sharply, “Y ou're better off than many long-term employees. With adegreein
molecular genetics you'll make sergeant at least.”

4

Thejunglewas avivid green blanket in which rivers made slvery forked lightnings. Warm wind rushed
around Evan as he leaned out the helicopter's hatch; harness dug into his shoulders. He was twenty-three,
atech sergeant. It was his second tour of duty.

His goggles flashed icons over the view, tracking the target. Two villagesaklick apart, linked by ared
dirt road narrow as a capillary that suddenly widened to an artery asthe helicopter dove.

Hashes on the ground: Evan hoped the peasants only had Kaashnikovs: last week some gook had
downed a copter with an antiquated SAM. Then he was too busy laying the pattern, virus-suspension in
adticky spray that fogged the maizefidds.

Afterwards, the pilot, an old-timer, said over the intercom, “ Things get tougher every day. We used just
to take alesf, cloning did the rest. Y ou couldn't even cdll it theft. And this stuff ... | dways thought war
was bad for business.”

Evan said, “ The company owns copyright to the maize genome. Those peasants aren't licensed to grow
it”

The pilot said admiringly, “Man, you're area company guy. | bet you don't even know what country this
is”

Evan thought about that. He said, “ Since when were countries important?’

* % %

5

Rice fields spread across the floodplain, dense as a handstitched quilt. In every paddy, peasants bent
over their own reflections, planting seedlings for the winter crop.

In the centre of the UNESCO delegation, the Minister for Agriculture stood under ablack umbrellaheld
by an aide. He was explaining that his country was starving to death after arecord rice crop.



Evan was at the back of the little crowd, bareheaded in warm drizzle. He wore a smart onepiece suit,
ydlow overshoes. He was twenty-eight, had spent two yearsinfiltrating UNESCO for his company.

The minister was saying, “We have to buy seed genespliced for pesticide resistance to compete with our
neighbours, but my people can't afford to buy therice they grow. It must al be exported to service our
debt. Our children are sarving in the midst of plenty.”

Evan stifled ayawn. Later, a areception in some crumbling embassy, he managed to get the minister on
his own. The man was drunk, unaccustomed to hard liquor. Evan told him he was very moved by what
he had seen.

“Look inour cities,” the minister said, durring hiswords. “Every day athousand more refugees pour in
from the countryside. There is kwashiorkor, beri-beri.”

Evan popped a canape into his mouth. One of his company's new lines, it squirmed with delicious
lasciviousness before he swallowed it. “1 may be ableto help you,” he said. “The people | represent have
anew yeast that completdy fulfills dietary requirements and will grow on asmple medium.”

“How smple?’ AsEvan explained, the minister, no longer as drunk as he had seemed, steered him onto
theterrace. Theminister said, “Y ou understand this must be confidential. Under UNESCO rules...”

“There are ways around that. We have lease arrangements with five countries that have ... trade
imbaances smilar to your own. We |ease the genome as aloss-leader, to support governments who look
favourably on our other products...”

6

The gene pirate was showing Evan his editing facility when the dow poison findly hit him. They were
aboard an ancient ICBM submarine grounded somewhere off the Philippines. Missile tubes had been
converted into fermenters. The bridge was crammed with the latest mani pulation technology, virtua
redlity gear which let the wearer directly control molecule-sized cutting robots asthey travelled dong
DNA helices. “It'snot fecilities | need,” the pirate told Evan, “it'sdistribution.”

“No problem,” Evan said. The pirate's security had been pathetically easy to penetrate. Hed tried to
infect Evan with azombie virus, but Evan's gene-spliced desgner immune system had easily dedt withiit.
Slow poison was so much more subtle: by the timeit could be detected it was too late. Evan was
thirty-two. He was posing as a Swiss grey-market broker.

“Thisiswhere | keep my old stuff,” the pirate said, rapping a stainless-sted cryogenic vat. “ Stuff from
before | went big time. A freeluciferase gene complex, for instance. Remember when the Brazilian
rainforest started to glow? That was me.” He dashed sweat from his forehead, frowned at the room's
complicated thermostat. Grosdy fat and completely hairless, he wore nothing but Bermuda shorts and
shower sandas. He'd been targeted because he was about to breek the big time with anovel HIV cure.
The company was still making alot of money from its own cure: they made sure AIDS had never been
completely eradicated in third-world countries.

Evan said, “1 remember the Brazilian government was overthrown—the population took it as a bad

“Hey, what can | say?| wasonly akid. Transforming the gene was easy, only difficulty wasfinding a
vector. Old stuff. Somatic mutation redlly is going to be the next big thing, believe me. Why breed new
strains when you can rework agenome cell by cell?” He rapped the thermostat. His hands were shaking.



“Hey, isit hot in here, or what?’

“That'sthe first symptom,” Evan said. He stepped out of the way as the gene pirate crashed to the
decking. “And that's the second.”

The company had taken the precaution of buying the pirate's security chief: Evan had plenty of timeto fix
the fermenters. By the time he was ashore, they would have boiled dry. On impulse, againgt orders, he
took amicrogram sample of the HIV curewith him.

* % %

7

“Theterritory between piracy and legitimecy isaminefield,” the assassn told Evan. “It'saso where
paradigm shifts are most likely to occur, and that'swhere | comein. My company likes stability. Another
year and you'd have gone public, and most likely the share issue would have made you abillionaire—a
minor player, but till aplayer. Those cats, no one ese has them. The genome was supposed to have
been wiped out back in the twenties. Very astute, quitting the grey medical market and going for luxury
goods.” Shefrowned. “Why am | talking so much?’

“For the same reason you're not going to kill me,” Evan said.
“It seems such aslly thing to want to do,” the assassin admitted.

Evan smiled. Hed long ago decoded the two-stage virus the gene-pirate had used on him: onea Trojan
horse which kept his T lymphocytes busy while the other rewrote loyaty genes companiesimplanted in
their employees. Once again it had proven itsworth. He said, “1 need someone like you in my
organization. And since you spent so long getting close enough to seduce me, perhaps you'd do me the
honour of becoming my wife. I'll need one.”

“Y ou don't mind being married to akiller?’

“Oh, that. | used to be one mysdif.”

* % %

8

Evan saw the market crash coming. Gene wars had winnowed basic foodcrops to soybeans, rice, and
dole yeadt: tailored ever-mutating diseases had reduced ceredls and many other cash cropsto nucleotide
sequences stored in computer vaults. Three globa biotechnology companies held patents on the calorific
input of ninety-eight percent of humanity, but they had lost control of the technology. Pressures of the war
economy had smplified it to the point where anyone could directly manipulate her own genome, and
hence her own body form.

Evan had made afortune in the fashion industry, selling templates and microscopic self-replicating robots
which edited DNA. But he guessed that sooner or later someone would come up with a
direct-photosynthesis system, and his stock-market expert systems were programmed to correlate
research inthefield. He and hiswife sold controlling interest in their company three months before the
first green people appeared.

* % %

9

“I remember when you knew what ahuman being was,” Evan said sadly. “1 suppose I'm old-fashioned,
but thereitis”



From her cradle, insdeamist of spray, hiswife said, “Isthat why you never went green?| dways
thought it was afashion statement.”

“Old habitsdie hard.” Thetruth was, he liked his body the way it was. These days, going green involved
somatic mutation which grew ametre-high black cowl to absorb sufficient light energy. Most peoplelived
inthetropics, swarms of black-caped anarchists. Work was no longer a necessity, but an indulgence.
Evan added, “I'm going to missyou.”

“Let'sfaceit,” hiswifesad, “we never werein love. But I'll missyou too.” With aflick of her powerful
tall shelaunched her streamlined body into the sea.

* % %
10

Black-cowled post-humans, gliding dowly in the sun, aggregating and reaggregating like amoebae.
Dolphinoids, tentacles sheathed under fins, rocking in tanks of cloudy water. Ambulatory starfish;
tumbling bushes of spikes; snakeswith asnglearm, asingleleg; flocks of tiny birds, brilliant asemerdds,
esch flock asingle entity.

People, grown strange, infected with myriads of microscopic machines which re-engraved their body
forma will.

Evan lived in a secluded estate. He was revered as afounding father of the posthuman revolution. A
purple funfur microsaur followed him everywhere. It was recording him because he had elected to die.

“I don't regret anything,” Evan said, “except perhaps not following my wife when she changed. | saw it
coming, you know. All this. Once the technology became simple enough, cheap enough, the companies
lost control. Like television or computers, but | suppose you don't remember those.” He sighed. He had
the vague fedling held said al this before. HEd had no new thoughts for a century, except the desireto
put an end to thought.

The microsaur sad, “Inaway, | suppose | an acomputer. Will you see the coloniad delegation now?’

“Later.” Evan hobbled to abench and dowly sat down. In the last couple of months he had devel oped
mild arthritis, liver spots on the backs of his hands: death finally expressing parts of his genome that had
been suppressed for so long. Hot sunlight fell through the velvet streamers of the tree things; Evan dozed,
woketo find agroup of starfish watching him. They had blue, human eyes, one at thetip of each
muscular am.

“They wish to honour you by taking your genometo Mars,” the little purple triceratops said.
Evan sghed. “I just want peace. Torest. Todie”

“Oh, Evan,” thelittletriceratops said patiently, “surely even you know that nothing redlly dies any more.”
About the Author

Paul J. McAuley (1955- ) isaBritish biologist who has written a number of adventurous, far-future
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16. Down on the Truck Farm by ThomasA. Easton

The house was a Swiss cha et with a cantilevered deck. It looked like it would be quite at homeon a
mountainsde, overhung by beetling dliffs, overlooking some deep valey through which ran afar-off
thread of slver. Immy Brane could close his eyes and imagine the thin whistle of mountain wind, the
echoing yode s of distant shepherds, the bleating of sheep and goats in some meadow just around the
bulge of the dp. He didn't have to imagine the smell of honeysuckle.

He knew he should laugh at himself, but he just didn't have the energy. The house was supported not by
amountain but by a massive gengineered beangtalk, stiffened by asingle concrete pillar. The deck was
overhung by bean leavesthe size of tabletops, and it overlooked only the yard next door.

It was no coincidence that Jmmy was leaning on the deck's railing and staring at that yard now. That was
where hisbest friend, Tommy, had lived. Now Tommy's mother lay stretched out on atowe, dark haired
and nearly bare, sunbathing, Spping again and again, asshe did dl day, every day, at.... Until very
recently, she had aways been puttering about her pumpkin house, touching up the sedlants that had been
gprayed onto the dried shell, washing windows, pruning the vine that still provided shade. But she had
once fooled around with the chalet's previous owner, and Tommy had found out. He had, in fact, learned
that the man he had always caled hisfather bore to him no blood relationship at al. That waswhen he
had run away.

Tommy hadn't even waited to graduate from high school. He had cut and run, leaving Jmmy to peer over
therailing at the ground below and think that, yes, he was high enough. High school was behind him now,
and he didn't want to go to college—he hadn't even applied!—and he didn't want ajob and his best
friend was God knew where. He could climb up on the railing and bend his knees and dive out past the
gnarly twists of bean stem and the billows of honeysuckle blossoms, their viney stemstwined around the
beanstalk, arch hisbody against the sky, and plunge down headfirst upon the flagstoned patch that held
the family's Neoform Armadon.

Instead, he leaned over therailing to wave away a drunken humminghbird and pluck a choice honeysuckle
blossom, the size of awine glass, its narrow base plump with nectar. He held it up to the light, marveling
at its shadings of rose and cream, at how quickly the vine had grown that spring when the seed had
appeared, dropped by some high-flying bird or planted by awandering jonnyseeder, in the soil below.
There had been no such thing just the year before. Now they were everywhere, and some people said
they were a problem. Bit....

Tommy's mother, Petra, had just plucked another for hersdlf. He gestured with his own, though he knew
shewould not see his acknowledgement of what they shared. Then he tipped the blossom up and drained
itsliquid contents down histhroat. He shuddered at the cloying sweetness, but he did not regret the dose.
There was asdf-fermented acoholic tingle aswell, and beneeth that a mellowing, relaxing, euphoric
haze. He stopped caring about friends, jobs, schools, long falsto nowhere, everything except reaching
for another blossom.

“Hey, Mal He'sbeen suckin’ honey again!”

Jmmy opened one eye. That was hiskid brother, Caeb, taking athirteen-year-old's maicious pleasure
in the shit that was about to fly Immy'sway. He was standing in the half-open door to the house, staring,
grinning, a Jmmy sprawled in the wood-and-canvas deck chair, at the honeysuckle blossomslittering the
floor around him, at one last blossom crushed in agticky hand.

Jmmy wished his older sster were still a home. She would be more sympathetic. But she had gone of f



to college two years before, and....
“Hey, Mal”

It was not their mother who came to the door, one hand holding a glass of water, the other apair of
ydlow pills. It was Dad, tall, thin to the point of gauntness, bading, hisface lugubrioudy sad, hishead
shaking, hisvoice tsking, “ Sober up, boy. Y ou're supposed to be helping us get the carpet up. Not....”
With the hand that held the pills he gestured toward the house next door. “Y ou want to wind up like
Petra? Shelost her son, not just afriend.”

Jmmy made aface. Outlaw gengineers had turned the honeysuckle |oose upon the world, and no one
had been ableto get rid of it since. But the biochemigts, asingeniousin their way as the gengineers, had
promptly devised an antidote for the euphoric in the nectar. The ydlow pills contained amixture of that
antidote and the much older alcohol detoxicant. In mere moments, his system was free of both drugs and
he was staring longingly once more at the pumpkin acrosstheway. A best friend was notjust afriend.

“C'mon, Jmmy.” He shook Caleb'shand off hisarm, levered himsalf out of hislow seat, and followed his
father into the living room. For alittle while then, he helped move the couch, easy chairs, end tables,
books and bookcase, into other rooms. Then he pried nails from the floorboards, rolled the old, worn
carpet into awormlike cylinder, sneezed at the dust he stirred, and marveled at the circular marks upon
the wood beneath.

His mother blew her nose and ran her fingers across the marks. “Water stains,” she said. Shewas Dad's
total oppogite, short, round, her hair thick and blonde. Caleb's hair was like hers. Immy's was thinner,
drabber, like hisfather's. “And ground-in dirt. And just ahair of indentation. Someone had flower potsin
here once. Heavy ones.”

Jmmy wondered if that someone had been Tommy's father. But that thought evaporated as the carpet
company's ddivery van, aBioblimp, arrived, lifted off the housg's roof with its muscular tentacles, and
replaced theroll of old carpet with one of new. He stepped onto the deck once more to watch the van
drift down the breeze, not yet using the propellor mounted on the rear of its crew pod. Its main ancestor
had been some smplejelyfish. The gengineers had vastly enlarged it, swelled it up with hydrogen, given
its tentacles muscles that belonged more properly to an octopus or squid, and equipped it with cargo
pockets whose genes had come from kangaroos. Behind him, he could hear his mother running the
vacuum cleaner across the bare floor, removing al the grit and dust that had sifted through and
accumulated beneath the old carpet.

* * * %

When the new carpet wasin place and the furniture was restored to its positions, the whole family took
their seets—Jmmy's mother and Caeb on the couch, Dad in hisrecliner, Jmmy in the antique wing
chair—and admired the carpet. That was when Dad sighed and said, “ Jim. We have got to do something
about you.”

Jmmy shifted uncomfortably. Caleb snickered until his mother pinched histhigh.

“Y ou'vefinished school,” Dad went on. “At least until you decide to go on. But you don't seem to want a
job. And you're drinking far too much honeysuckle wine.”

“Yessr,” sad Jmmy. He stared at the carpet between hisfeet, preferring its clean, fresh neutrdity to the
disapprova of hisparents, or the glee of hislittle brother.

“If thiskeepsup,” said Dad. “If thisgoes on, you'll be just another honey-suckin’ bum.”



Caeb managed to get out asingle snicker before squeaking amuffled, “ Ouch!”
Dad dapped histhigh. “ So,” he said. “ Tomorrow, I'm taking you out to the Daisy Hill Truck Farm.”

* k k %

It was a sad fact that the morning after tanking up on honeysuckle wine, antidote or no antidote, one had
aheadache, not the blinding sort, but a sullen, throbbing thing that would respond only to anip of honey.
The aspirins Jmmy found beside his breskfast platewereno help at al.

After breakfast, Dad led the way to the elevator that occupied the center of the beanstalk's supporting
pillar. He did not let Jmmy have amoment on the deck to grab a honeysuckle blossom, and when they
reached the ground, his hand on his son's shoulder kept Jmmy from stepping off the path.

“C'mon,” hesaid. “You have your license.” He steered Jmmy toward the door on the driver's side of the
family Armadon and held it open. It revealed the bucket seats and control panels that occupied the space
grown in the genima's back, and when Jmmy climbed in, it closed with asolid “ Chunkk!”

“But you dill need practice. So you drive. I'll tell you when to turn.”

The Armadon was agengineered armadillo. Somewhat larger than apanel truck of the last century, it had
no tail. Thelower portion of itsrigid hide swelled out to form four wheels, each one wearing a black
rubber tire. The genimd's legs were mounted high, above the whedls, their joints reversed; asthey ran,
they pushed againgt thetires, soun the whedls on their bony hubs, and propelled the vehicle down the
grassy greenways that had replaced paved roads early in the Biologica Revolution.

Obediently, Jmmy toggled the genimal out of its night-time dormancy and took thetiller in hishand. He
didn't have much to say. He knew about the truck farm, and he could guess why his Dad wanted to take
him there—Dad hoped he would get inspired, discover avocation, swear off the honey forevermore, and
straighten out. Fat chance, he thought.

Fortunately, the trip would not take long. There was not far from their neighborhood an entrance to the
magor highway that led traffic away from the city and toward the countryside where the land was
availablefor truck farms and other agriculturd operations. At thistime of day, most of the traffic was
city-bound commuters in wheeled Armadons and Roachsters, legged Hoppers, Tortoises, and Beetles,
and grand Mack trucks hauling pods and trailersfull of goods, chrome el ghteen-wheders dangling from
collars beneath their bulldog jowls. An occasiona police Hawk hovered overhead. A congtruction site
featured long-legged Cranes and earth-moving Box-turtles. An Alitalia Cardind and an American Bad
Eagle circled above the local jetport. Shovel-jawed litterbugs patrolled the shoulder, darting a every
break in the traffic onto the greenway to retrieve the wastes inevitably left behind the vehicles.

Honeysuckle vines covered the embankments beyond the shoulder, and in the shadows beneath an
overpass, Jmmy noticed severd full-time honey-suckers. Immy read the papers and knew that they died
of malnutrition and disease and exposure and then fell prey to the omnipresent litterbugs, but he was not
a al suretheir fate was s0 horrible. They were the honey-bums hisfather prayed he would not join. They
were poor and tattered, but such was the power of the euphoric in the honey they loved that they were
neverthel ess carefree and content with their lot. Wasthat indeed what awaited Jmmy? He didn't think
that honeysuckle wine had that much of ahold on him, though he did love the stuff.

A Roadrunner roared past them, itsrider bent low over the extended neck, hisface hidden by aglobular
helmet. “Next exit,” said Dad, and the highway gave way to asmdler road poorly enough maintained that
in spots, where the turf was thin, the pavement of a generation before showed through. A few more
miles, and they began to see the white-boarded fences of the truck farm. The barns becamevisible
beyond agrove of trees, and then they could see the iron-barred runs, some of them containing young



trucks. A herd of cattle, mingled Guernseys and Black Angus, milk and mest, grazed a pasture. The
barns grew nearer and the wide doors aong their sides became visible, while immy wondered at the
lack of afarmhouse. By the road stood alow concrete building that looked like it must hold only offices.
A truck, itstrailer full of grain for feed, was backing into the farm's main drive.

There was no honeysuckle to be seen. If it had ever taken root here, the farm's saff had carefully
eradicated it. Jmmy did not care whether the reason had been to keep the staff or the stock clean. He
did carethat it was absent, for he was beginning to crave asip, just asip, hetold himsef.

“Park there,” said Dad. He pointed toward the side of the office building.

Jmmy nosed the Armadon into a space between a Roachster and an antique automobile whose axles
were supported by meta jacks. The antique's paint was protected by a plastic tarpaulin. A medalion, left
visble where thetarp did not cover, identified the car as an Oldsmobile.

As he shut their vehicle down, adoor opened in the side of the building. Jmmy caught aglimpse of paste
walls, glass partitions, and e aborate computer workstations where, he would have guessed if he had
cared, new trucks must be designed. Then he focused on the man stepping toward them. Hewastall but
heavy-set, and the roundness of hisface was accentuated by areceding hairline.

“Mr. Brane!” He met immy's Dad with abroad smile and an outstretched hand as he stepped from the
Armadon. “Thisisyour boy. I've been looking forward to meeting you both.”

Jmmy scowled. He hadn't cared for patronizing sons of bitches when he wasin high school, and he didn't
like them now. He wished he dared to jump back in the Armadon and take off, but.... Honey or no
honey, Dad would make hislife miserable for sure. And he didn't really want to disappoint his parents.

He was depressed for loss of hisfriend, but he did still love them. He supposed he even loved Caleb.

Their host gestured toward the nearest barn. “Call me Mike. Mike Nickers. We can begin thetour in
rHe_”

A narrow corridor ran down the center of the barn, with wooden doors opening into large bays. A small
window in the nearest of the doors gave Jmmy aglimpse of something large and moving, but before he
could identify it, their guide directed their attention to alarge photo on onewal and said, “ Thisisthe bus
barn. We've been trying to develop agood long-distance vehicle” He tapped the photo with an
outstretched finger. “Y ears ago, they tried to make a Greyhound, but the back wasn't strong enough, and
it didn't have the gamina.”

Despite himsdf, Jmmy was feding some interest. “What about the Bernies? They're dl over town.”

Nickers nodded. “ Their backs are okay, but they still can't make thelong trips.” He led them to thefirst
of the barn's bays and opened its door to reveal an immense genima with six legs and aflattened back.
Thefloor was covered with hay. A larger door at the other end of the bay opened to the outside. “We
turned to peccary stock. We handled the back by giving it an extra pair of legs. Had to double therib
cage and pectora girdle to make them work, but we got a double heart-lung system in the process, and
that made the stamina beautiful.”

“Couldn't you have done that with a Greyhound?’ asked Jmmy's Dad.

Nickers shrugged. “Wetried. But it didn't turn out very well. And besides, we liked the name we got this
way. We call ‘em Roadhogs.”

He led them past other bays. One contained a Roadhog with a bus-pod strapped on, and Jimmy realized



why the gengineers had designed the back to be flat. Another contained afemale Roadhog lying onits
sdewhilealitter of young rooted at her belly, nursing. Inthelagt, afemade displayed abulging belly. “ As
you can see,” said Nickers, “weve entered the production phase. And in case you're wondering, the
mating is handled by artificia insemination. The Bioform Regulatory Agency indsted that we remove any
ability to respond to heat pheromones.”

As he held the barn door open for them, he added, “Want some coffee?” Jimmy and his Dad both
nodded. He pointed—"Over here. It'sthe maternity ward for the trucks."—and led them to asmall
waiting room in the next barn.

When Jmmy entered the room, he found two young people clad in coverdls. They were not much older
than he, and they wore shoulder-patches marked with the farm's distinctive logo, a black-eared white
beagle. Nickers closed the door, and the stertorous sounds of idling trucks el sewhere in the barn were
dightly muffled. “Two of our trainees” hesad. “ Julie, Dan, thisisdmmy Brane.”

Julieand Dan quickly finished their drinks, said “Work to do,” and left. When the others had full cups
from the dispenser on thewall, Nickers showed them more bays, each of these containing a pregnant or
nursing truck. Most showed their bulldog ancestry very clearly intheir flattened faces. A few had amore
wolfish appearance. “Husky stock,” said Nickers. “For thefar north.” In each case, thetrucks' collar
ornaments had been removed and hung from hooks on the walls.

Jmmy was pouring the last of his coffeeinto his mouth, thinking that it was a poor substitute for
honeysuckle wine, when a sudden shout broke the quiet of the ward: “ Get the tractor! Hurry!”

“Comeon!” Nickers cried, throwing hisempty cup into the nearest waste basket. “ Here's something
most visitors don't get to see.” They ran behind him to the bay at the far end of the barn and crowded
together to peer through the glass. “L ook at that big mother! That's our vet.” Nickers pointed at asmall
woman in awhite coat who was leaning over atruck whose sides, swollen until shelooked morelikean
Army tank than an oversized, civilian dog, heaved with the convulsions of labor. The truck's panting
breaths echoed in the bay.

The great door at the end of the bay was creaking upward. As soon as there was room, an old,
gasoline-powered farm tractor roared in, and a coveralled young man jumped off its seat.

“Chaing” cried the vet, and her assistant unwound heavy stedl chains from the rear of the tractor and
handed them to her.

Nickers explained: “It'sahard birth. With cattle, acome-along will do, but that just isn't powerful enough
for atruck.”

The vet was up to her shouldersin the truck's birth cand, doing something with the chains. When she was
done, she screamed at her assistant, “ Get that thing turned around!” When he had obeyed, she attached
the chainsto atie-ring behind the seat and screamed again: “Move!”

The engine roared, the chains grew taut, and there was a sucking sound as the newborn pup emerged
into the world. The tractor stopped, the chainswent dack, and the vet tenderly removed them from the
infant truck. It was three times the size of an adult, unmodified Saint Bernard, but naked, wet, and blind.
The mother extended one paw to rakeit in closeto her side, where it began to nuzzle while shelicked it
clean.

Nickerssghed with relief. “They'll both be dl right.” A moment later, he said, “Look. The next one's
coming onitsown.” Jmmy watched, and the tender smile on the vet's face brought an answering smileto
hisown, even as hisfist clenched in sympathy with the laboring mother and hisnallsdroveinto hispadms.



The vet obvioudy loved her giant charges, just as he had loved the mongrel bitch the Branes had once
owned. Her name had been Ruffles. It had been the high point of histenth year when she had had pups.
But then they had had her spayed. She had disappeared when he was twelve.

“Youll lovethe next barn.”
“What isit?’ asked Jmmy.

But Nickers said nothing more, even when they stood outside their next stop. Instead, he smply opened
the door, stood aside, and said, “We clean up every morning, but....”

Jmmy and his Dad both choked when the thick, pervasive odor hit them. Nickers only shrugged and
gmiled; hewasused toiit. It took amoment, but in the way of noses, Jmmy's soon stopped protesting,
and he was able to step through the door.

Thisbarn was not divided into bays. The door Nickers held open let them into asmall chamber whose
walls had been welded together from inch-thick sted bars. It reminded Jmmy of nothing so much asa
shark cage, the kind used to protect tourists who want close looks at man-eaters. Similar cages enclosed
the barn's other doors. Between the cages, the barn was one cavernous room.

That room held at |east fifty short-legged bulldog puppies. They ranin circles. They rolled. They yipped.
They tumbled in fuzzy bals. They chewed on each other and old tiresand logs. They lapped water that
bubbled up in a concrete basin. They sniffed assduoudy in the corners of three food troughs that might
each have held awhole Armadon. Some even dept, curled up wherever the hay that littered the floor had
been swept by ceasdess motion into piles.

Jmmy did not truly appreciate the size of the puppies until they reacted to the presence of the three men
in theentry cage. Then, asthey al sopped running, rolling, yipping, tumbling, chewing, lapping, sniffing,

and deeping and thundered toward the stedl bars, he redlized the truth: Every one of those puppieswas
the s.ze of an old-fashioned pickup truck.

Nickers shouted, “Down!” The pups sat quietly just outside the bars. They did not whine or growl or
prance. Their tongues, the Size of bedshests, lolled. Their short tails hammered cheerfully on the concrete
floor. Nickers unlatched a gate on theinner wall of the cage and indicated that Immy and his Dad should
go through. “They'll behave,” he said. “ Just watch your step.”

“How do you ever housebreak them?’ asked Dad.
“We don't. They'retoo big to comein the house, and outdoors there's usudly alitterbug around.”

Jmmy was paying no atention to the pragmatic conversation behind him. Nor was he thinking of
honeysuckle wine, or of logt friends. He was stepping through the gate into the midst of the puppy throng,
garing, reaching, petting, finding that their coats were much rougher than he had expected, but.... They
were white, black, brown, spotted, cute and ugly, large and larger. He focused on one that reminded him
of adog he had once seenin an old, old movie: it was adark brindle, with asingle white circle around
oneeye. “YoureTige,” hesaid, and hefaced it, eye to barrel-sized eye, nose to wind-tunnel nose, and
held out ahand for it to sniff.

Tije's mouth opened, and the immense tongue soaked the boy from foot to head.

Jmmy'sfate was sedled.

* * * %

“Yes” said Nickerslater. “I'm arecruiter. And the pups are my best tool.” They werein asmall roomin



the farm's office building. The soft lighting was focused on Nickers' polished desk, though Nickers sat on
alow couch againgt thewall. Jmmy and his Dad faced him from comfortable armchairs across a coffee
table bearing asingle pristine sheef of papers. All three once more had cups of coffeein their hands. “We
put the word out, and parents bring kids who don't know what to do with their lives. We give ‘em the
four-bit tour, and then we let the pups do their best. Which is pretty good.”

Jmmy waswearing aDaisy Hill Truck Farm coverdl. His own clotheswere tumbling in adryer
somewhere on the premises. Now he said, “So what'll it cost meto get Tige?’

“Not anickle,” said Nickers. He grinned and dapped one knee with ahand. “We don't sell the pups.”
Jmmy'sfacefdl.

“| don't recruit customers,” he added. “But truckers. If you wish, you moveinto the dorm upstairs over
the puppy barn, and we train you while the pup—Tige—grows up. Y ou work around the farm—you met
Julie and Dan—and help train Tige. Then you work for us as atrucker. Driving Tige. And in ten years,
Tigeisdl yours”

Jmmy was slent, thinking that the deal sounded reasonable enough. He reached for the papers on the
coffee table. The top one was a contract. The others were informationd, telling him the rules of the
establishment, what he should bring with him, where the nearest shopping areas and public transportation
stops were.

“Onething,” said Nickers. “Y our father's told me about the honey.” He shook his head. “Wetolerate
none of that here. No drugs of any kind.”

Somehow, Jmmy was not surprised. It fitted what he had thought about why his Dad had brought him
here, and what he had seen—or failed to see—on the grounds. But the thought no longer bothered him.
Tige had dready begun to fill the void in his heart. He reached for the contract.

Nickers stopped him. “Not so fast. Takeit with you, and think it over. For now....” He rose and opened
the office door. “ Alex?’ Heturned back to Immy. “ Another trainee. Hell get you your clothes. They
should be dry by now. And you can keep the coverdl.”

* k% k %

“Those puppies,” said Immy. “Do you remember Ruffles?’ The farm's contract and other papers were
on thekitchen table. The coverall was draped over achair so the shoulder patch logo showed clearly.

“But they're so huge!” cried his mother. The whole family was sitting around the table. Jmmy's head was
bent, his hands clasped before him, hisvoice soft. The others eyes shifted constantly from the coveral to
Jmmy to the contract, and back again.

“Yeah!” said Cdeb. “Though I'd rather have a Roadrunner.”

“If | drive Tigefor just ten years, helll bedl mine” Hewasthinking the farm's deal over, he was, though
he didn't expect the process to make much difference. Puppies and their dl-forgiving, al-compensating
love were not just for little kids, and if he had to become atrucker to get Tige, he would.

“And what then? How will you feed him?’
“I'll haveto stay atrucker, won't 1?7’

“A Mack that big isno pet.”



And Jmmy thought: Was puppy |ove no more than atrap, alure for avocation that would forevermore
have him hustling to feed the pup, aswell as himsdf, and eventually afamily? Nickers had said as much,
hadn't he?

“Y ou won't be able to vege out on honeysucklewine,” said Caeb. There was atouch of “nyahh-nyahh”
whinein hisvoice, but Jmmy ignored it. Nickers had said that, too, and though his head till ached and
somewhere degp ingde him lurked a craving for the honey, he thought he could handle it. He was not,
after dl, addicted to the stuff. Heliked it, he wanted it, but it did not rule him the way it did the
honey-bums he had seen under the highway overpasses.

Jmmy reached for the contract, drew it closer, and paused. He looked within himsdlf for the honey
craving. He measured it againgt his craving for Tige, for maturity, for life.

He straightened his back and looked at his Dad, sitting across the table. His mother noticed and began to
ary.
“Got apen, Dad?’

Hisfather quietly drew apen from his shirt pocket and, his own eyes glistening, held it out.
About the Author
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V1. TheRightsof Man (and Other Creatures)

One of society'sfears about science and technology isthat they offer new waysto endave, torment, and
exploit people. Thefear has somejusticeto it, for industriaization has been accompanied again and again
by child labor, “company store’ wage davery, and the tyranny of efficiency expertswho view people as
little better than uncooperative machines. A recent wrinklein thislineis computer software that monitors
keyboard operatorsto be sure they are typing fast enough. Thanks to advancesin biomedical
technology, people have been mugged for organs. Government researchers have dosed unsuspecting
citizenswith halucinogens and radioactive materids.

Itisredlly no wonder that some people think the best way to preserve the human rights to freedom,
dignity, and autonomy isto limit the advance of science and technology. Certainly they object to treating
human beingslike laboratory animals (atheme beautifully handled in Danidl Keyes' classic “Howersfor
Algernon") and as sources of pare parts, an objection that Robert Silverberg suggests might be
threatened by an aging population, a high demand for organs, and atechnology of routine organ
transplantation. In the future he envisions, the young are “Caught in the Organ Draft,” just asthe young
were caught in the military draft in the years before this story wasfirgt published.

People aso object to treating human beings like factory machines or farm animals, valued only for the
products they produce. In “The Newest Profession,” Phyllis Gotlieb considers the kind of bioengineering
that would let women grow “products'—here, dragtically redesigned creatures—the way today they
grow babies.
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And of course people object that science and technology abuse the rights of animasused bothin
laboratory research and as sources of “product” (furs, milk, mest, etc.). In“Lega Rightsfor Germs,” Joe
Patrouch asks how far the movement to protect the rights of nonhuman beings might go. As| said earlier,
both science and science fiction have a powerful sense of play.

[Back to Table of Contents]

17. Caught in the Organ Draft by Robert Silverberg

Look there, Kate, down by the promenade. Two splendid seniors, walking side by side near the water's
edge. They radiate power, authority, wealth, assurance. He's ajudge, a senator, a corporation president,
no doubt, and she's—what?—a professor emeritus of internationa law, let's say. There they go toward
the plaza, moving serenely, smiling, nodding gracioudy to passersby. How the sunlight gleamsin their
white hair! | can barely stand the brilliance of that reflected aura: it blinds me, it stings my eyes. What are
they—eighty, ninety, ahundred years old? At this distance they seem much younger—they hold
themselves upright, their backs are straight, they might passfor being only fifty or sixty. But | cantell.
Their confidence, their poise, mark them for what they are. And when they were nearer | could seethelr
withered cheeks, their sunken eyes. No cosmetics can hide that. These two are old enough to be our
great-grandparents. They were well past sixty before we were even born, Kate. How superbly their
bodies function! But why not? We can guess at their medical histories. She's had at least three hearts,
he'sworking on hisfourth set of lungs, they apply for new kidneys every five years, their brittle bones are
reinforced with hundreds of skeletal snips from the arms and legs of hapless younger folk, their dimming
sensory apparatusis aided by countless nerve grafts obtained the same way, their ancient arteries are
freshly sheathed with deek Teflon. Ambulatory assemblages of second-hand human parts, spiced here
and there with synthetic or mechanical organ subtitutes, that's dl they are. And what am |, then, or you?
Nineteen years old and vulnerable. In their eyes I'm nothing but aready stockpile of hedlthy organs,
waliting to serve their needs. Come here, son. What afine strapping young man you are! Can you spare a
kidney for me? A lung? A choicelittle ssgment of intestine? Ten centimeters of your ulnar nerve? 1 need a
few pieces of you, lad. Y ou won't deny adistinguished eder leader like mewhat | ask, will you?WilI
you?

* * % %
Today my draft notice, asmal crisp document, very officia looking, came shooting out of the datad ot
when | punched for my morning mail. I've been expecting it all spring: no surprise, no shock, actualy
rather an anticlimax now that it'sfinaly here. In six weeks| am to report to Transplant House for my find
physica exan—only aformdlity, they wouldn't have drafted meif | didn't aready rate top marks as

organ reservoir potential—and then | go on call. The average cdl timeis about two months. By autumn
they'll be carving me up. Eat, drink, and be merry, for soon comes the surgeon to my door.

A straggly band of senior citizensis picketing the central headquarters of the League for Bodily Sanctity.
It's a counterdemonstration, an anti-anti-transplant protest, the worst kind of political statement, feeding
on the ugliest of negative opinions. The demongrators carry glowing signsthat say:

Bodily Sanctity—Or Bodily Selfishness?
And:
You OweYour LeadersYour Very Lives

And:
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Listen tothe Voice of Experience

The picketers are low-echelon seniors, barely across the qualifying line, the ones who can't redly be sure
of getting transplants. No wonder they're edgy about the league. Some of them arein whedlchairsand
some are encased right up to the eyebrows in portable life support systems. They croak and shout bitter
invective and shake their fists. Watching the show from an upper window of the league building, | shiver
with fear and dismay. These people don't just want my kidneys or my lungs. They'd take my eyes, my
liver, my pancress, my heart, anything they might happen to need.

* k% k %

| talked it over with my father. He's forty-five years old—too old to have been personally affected by the
organ draft, too young to have needed any transplants yet. That puts him in aneutral position, soto
speak, except for one minor factor: histrangplant satusis 5-G. That's quite high on the digibility list, not
the top-priority class but close enough. If hefel ill tomorrow and the Transplant Board ruled that hislife
would be endangered if he didn't get anew heart or lung or kidney, held be given one practicaly
immediately. Status like that sSmply hasto influence his objectivity on the whole organ issue. Anyway, |
told him | was planning to appea and maybe evento resist. “Bereasonable,” he said, “berationd, don't
let your emotions run away with you. Isit worth jeopardizing your whole future over athing like this?
After dl, not everybody who's drafted loses vital organs.”

“Show methe satistics,” | said. “ Show me.”

Hedidn't know the gtatigtics. It was hisimpression that only about aquarter or afifth of the draftees
actualy got an organ cal. That tellsyou how closdly the older generation keepsin touch with the
stuation—and my father's an educated man, articulate, well informed. Nobody over the age of thirty-five
that | talked to could show me any dtatistics. So | showed them. out of aleague brochure, it'strue, but
based on certified Nationa Ingtitute of Health reports. Nobody escapes. They aways clip you, once you
quaify. The need for young organs inexorably expands to match the pool of available organpower. Inthe
long run they'll get usal and chop usto bits. That's probably what they want, anyway. To rid themsalves
of the younger members of the species, dways so troublesome, by cannibalizing usfor spare parts, and
recycling us, lung by lung, pancreas by pancress, through their own deteriorating bodies.

* * % %

Fig. 4. On March 23, 1964, this dog's own liver was removed and replaced with the liver of a
non-related mongrel donor. The animal was treated with azathioprine for four months and all
therapy then stopped. He remains in perfect health 6 2/3 years after transplantation.

* k% k %

Thewar goeson. Thisis, | think, its fourteenth year. Of course they're beyond the business of killing
now. They haven't had any field engagements since * 93 or so, certainly—none since the organ draft
legidation went into effect. The old ones can't afford to waste precious young bodies on the battl efield.
So robotswage our territoria strugglesfor us, butting heads with agreat metalic clank, laying land mines
and twitching their sensors at the enemy's mines, digging tunnels benegath his screens, et cetera, et cetera.
Plus, of course, the quasi-military activity—economic sanctions, third-power blockades propaganda
telecasts beamed as overrides from merciless orbital satdllites, and stuff like that. It's a subtler war than
the kind they used to wage: nobody dies. Still, it drains nationa resources. Taxes are going up again this
year, thefifth or sxth year in arow, and they've just dapped a specid Peace Surcharge on dl
metal-contai ning goods, on account of the copper shortage. There once was atime when we could hope
that our crazy old leaderswould die off or at least retire for reasons of hedlth, sumbling away to their
country villaswith ulcers or shingles or scabies or scruples and alowing new young peacemakersto take
office. But now they just go on and on, immortal and insane, our senators, our cabinet members, our



generds, our planners. And their war goes on and on too, their absurd, incomprehensible, diabolical,
sdf-gratifying war.

* * * %

| know people my age or alittle older who have taken asylum in Belgium or Sweden or Paraguay or one
of the other countries where Bodily Sanctity laws have been passed. There are about twenty such
countries, haf of them the most progressive nationsin the world and haf of them the most reactionary.
But what's the sense of running away?1 don't want to livein exile. I'll stay here and fight.

* k% k %

Naturaly they don't ask adraftee to give up his heart or hisliver or some other organ essentia to life, say
his medulla oblongata. We haven't yet reached that stage of politica enlightenment a which the
government feels capable of legidating fatal conscription. Kidneys and lungs, the paired organs, the
dispensable organs, are the chief targets so far. But if you study the history of conscription over the years
you seethat it can aways be projected on a curve rising from rationa necessity to absolute lunacy. Give
them afingertip, they'll take an arm. Give them aninch of bowd, they'll take your guts. In another fifty
yearsthey'll be drafting hearts and stomachs and maybe even brains, mark my words; let them get the
technology of brain trangplants together and nobody's skull will be safe. It1l be human sacrifice dl over
again. The only difference between us and the Aztecsis one of method: we have anesthesia, we have
antisepsis and asepsis, we use scalpelsinstead of obsidian bladesto cut out the hearts of our victims.

M eans of Over coming the Homogr aft Reaction
The pathway that hasled from the demongration of theimmunologica nature of the homograft reaction
and itsuniversdity to the development of relatively effective but by no means completely satisfactory
means of overcoming it for thergpeutic purposesis an interesting one that can only be touched upon very
briefly. The year 1950 ushered in anew erain transplantation immunobiology in which the discovery of
various means of weakening or abrogating a host's response to a homograft—such as subletha whole
body x-irradiation, or trestment with certain adrend corticosteroid hormones, notably cortisone—began
to influence the direction of the mainstream of research and engender confidence that aworkable clinical
solution might not betoo far off. By the end of the decade powerful immunosuppressive drugs, such as
6-mercaptopurine, had been shown to be capable of holding in abeyance the reactivity of dogsto rena
homografts, and soon afterward this principle was successfully extended to man.

* k% k %

Ismy resstance to the draft based on an ingrained abstract distaste for tyranny in al formsor rather on
the mere desire to keep my body intact? Could it be both, maybe? Do | need an idedlistic rationdization
a dl?Dont | have anindienable right to go through my life wearing my own native-born kidneys?

* k x %

Thelaw was put through by an adminisiration of old men. Y ou can be surethat al laws affecting the
welfare of the young are the work of doddering moribund ancients afflicted with angina pectoris,
atheroscleross, prolapses of the infundibulum, fulminating ventricles, and dilated viaducts. The problem
wasthis: not enough hedlthy young people were dying of highway accidents, successful suicide attempts,
diving board misca culations, electrocutions, and football injuries; therefore there was a shortage of
transplantable organs. An effort to restore the death pendty for the sake of creating a steady supply of
dtate-controlled cadavers|ost out in the courts. Volunteer programs of organ donation weren't working
out too well, since most of the volunteers were criminals who signed up in order to gain early release
from prison: alung reduced your sentence by five years, akidney got you three years off, and so on. The
exodus of convicts from the jails under this clause wasn't so popular among suburban voters. Meanwhile
there was an urgent and mounting need for organs, alot of important seniors might in fact die if something
didn't get donefast. So a codlition of senatorsfrom al four parties rammed the organ draft measure
through the upper chamber in the face of afilibuster threat from afew youth-oriented members. It had a



much easer time in the House of Representatives, since nobody in the House ever pays much attention to
thetext of ahill up for avote, and word had been circulated on this one that if it passed, everybody over
gxty-fivewho had any political pull a al could count onliving twenty or thirty extrayears, whichtoa
representative means a crack at ten to fifteen extraterms of office. Naturdly there have been court
challenges, but what's the use? The average age of the eleven justices of the Supreme Court is
seventy-eight. They're human and morta. They need our flesh. If they throw out the organ draft now
they're Sgning their own death warrants.

* k x %

For ayear and ahaf | wasthe chairman of the antidraft campaign on our campus. We were the sixth or
seventh local chapter of the League for Bodily Sanctity to be organized in this country, and we were regl
activists. Mainly we would march up and down in front of the draft board offices carrying Signs
prodaming thingslike:

Kidney Power

And:

A Man'sBody IsHis Castle

And:

The Power to Conscript Organs|sthe Power to Destroy Lives

We never went in for the rough stuff, though, like bombing organ transplant centers or hijacking
refrigerator trucks. Peaceful agitation, that was our motto. When a couple of our memberstried to swing
usto amoreviolent policy, | ddivered an extemporaneous two-hour speech arguing for moderation.
Naturdly | was drafted the moment | became digible.

* * % %

“| can understand your hodtility to the draft,” my college advisor said. “It's certainly normal to fed queasy
about surrendering important organs of your body. But you ought to consider the countervailing
advantages. Once you've given an organ you get a 6-A classification, Preferred Recipient, and you
remain forever on the 6-A roster. Surely you redize that this meansthat if you ever need atransplant
yoursdf, you'll automatically be eigiblefor one, even if your other persona and professiond qualifications
don't lift you to the optimum level . Suppose your career plans don't work out and you become amanual
laborer, for instance. Ordinarily you wouldn't rate even afirst look if you developed heart disease, but
your Preferred Recipient status would save you. Y ou'd get anew lease on life, my boy.”

| pointed out the fallacy inherent in this. Which isthat as the number of drafteesincreases, it will cometo
encompass amgjority or even atotdity of the population, and eventudly everybody will have a6-A
Preferred Recipient status by virtue of having donated, and the term Preferred Recipient will ceaseto
have any meaning. A shortage of transplantable organs would eventualy devel op as each past donor
stakes his clam to atransplant when his hedlth fails, and in time they'd have to arrange the Preferred
Recipients by order of persona and professiona achievement anyway, for the sake of arriving a some
kind of prioritieswithin the 6-A class, and wed beright back where we are now.

* k x %

Fig. 7. The course of a patient who received antilymphocyte globulin (ALG) before and for the
first four months after renal homotransplantation. The donor was an older brother. There was no
early rejection. Prednisone therapy was started forty days postoperatively. Note the insidious
onset of late rejection after cessation of globulin therapy. This was treated by a moderate increase
in the maintenance doses of steroids. This delayed complication occurred in only two of the first



twenty recipients of intrafamilial homografts who were treated with ALG. It has been seen with
about the same low freguency in subsequent cases. (By permission of Surg. Gynec. Obstet. 126 [
1968]: p. 1023.)

* * * %

So | went down to Trangplant House today, right on schedule, to take my physica. A couple of my
friends thought | was making atactica mistake by reporting at dl; if you're going to resist, they said, resst
at every point dong the line. Make them drag you in for the physicadl. In purdly idedlistic (and ideologica)
terms | suppose they'reright. But there's no need yet for meto start kicking up afuss. Wait till they
actudly say, “We need your kidney, young man.” Then | canres s, if resstanceisthe course | ultimately
choose. (Why am | wavering? Am | afraid of the damage to my career plansthat ressting might do? Am
| not entirely convinced of the injustice of the entire organ draft system? | don't know. I'm not even sure
that | am wavering. Reporting for your physical isn't redly a sdllout to the system.) | went, anyway. They
tapped this and x-rayed that and peered into the other thing. Y awn, please. Bend over, please. Cough,
please. Hold out your left arm please. They marched mein front of a battery of diagnostat machinesand |
stood there hoping for the red light to flash—tilt, get out of herel—but | was, as expected, in perfect
physica shape, and | qudified for cal. Afterward | met Kate and we walked in the park and held hands
and watched the glories of the sunset and discussed what I'll do when and if the call comes.1f? Widhful
thinking, boy!

* k k %

If your number is called you become exempt from military service, and they credit you with aspecid
$750 tax deduction every year. Big dedl.

* k% k %

Another thing they're very proud of isthe program of voluntary donation of unpaired organs. Thishas
nothing to do with the draft, which—thusfar, at leest—requisitions only paired organs, organsthat can be
spared without loss of life. For the last twelve yearsit's been possible to walk into any hospital inthe
United States and sign asimple release form alowing the surgeonsto dice you up. Eyes, lungs, heart,
intestines, pancress, liver, anything, you giveit al to them. This process used to be known assuicidein a
smpler eraand it was socidly disapproved, especialy in times of labor shortages. Now we have alabor
surplus, because even though our population growth has been fairly dow since the middle of the century,
the growth of labor-eiminating mechanica devices and processes has been quite rapid, even exponential.
Therefore to volunteer for thiskind of total donation is considered adeed of the highest socid utility,
removing as it does a healthy young body from the overcrowded labor force and at the sametime
providing some elder statesman with the assurance that the supply of vital organswill not unduly diminish.
Of course, you haveto be crazy to volunteer, but there's never been any shortages of lunaticsin our
ociety.

* * % %
If you're not drafted by the age of twenty-one, through some lucky fluke, you're safe. And afew of usdo
dip through the net, I'm told. So far there are more of usin thetota draft pool than there are patientsin
need of trangplants. But the ratios are changing rapidly. The draft legidation is il relatively new. Before
long they'll have drained the pool of digible draftees, and then what? Birth rates nowadays are low; the
supply of potentia drafteesisfinite. But death rates are even lower; the demand for organsis essentidly
infinite. | can give you only one of my kidneys, if | am to survive; but you, asyou live on and on, may
require more than one kidney transplant. Some recipients may need five or six setsof kidneysor lungs
before they finaly get beyond hope of repair a age seventy-one or 0. Asthose who've given organs
cometo requisition organs|later on in life, the pressure on the under-twenty-one group will get even
greater. Those in need of transplants will come to outnumber those who can donate organs, and
everybody in the pool will get clipped. And then? Well, they could lower the draft age to seventeen or



sixteen or even fourteen. But even that's only a short-term solution. Sooner or later, therewon't be
enough spare organs to go around.

* * * %

Will | stay? Will | flee? Will | go to court? Time's running out. My call is sureto come up in another few
weeks. | fed atickling sensation in my back, now and then, as though somebody's quietly sawing a my
kidneys.

* * * %

Cannibadism. At Chou-kou-tien, Dragon Bone Hill, twenty-five miles southwest of Peking,

pal eontol ogists excavating a cave early in the twentieth century discovered the fossil skulls of Peking
Man,Pithecanthropus pekinensis. The skulls had been broken away at the base, which led Franz
Weidenreich, the director of the Dragon Bone Hill digs, to speculate that Peking Man was a canniba
who had killed his own kind, extracted the brains of his victimsthrough openingsin the base of their
skulls, cooked and feasted on the cerebra meat—there were hearths and fragments of charcoal a the
ste—and left the skulls behind in the cave astrophies. To eat your enemy's flesh: to absorb hisskills, his
grengths, hisknowledge, his achievements, hisvirtues. It took mankind five hundred thousand yearsto
struggle upward from cannibaism. But we never lost the old craving, did we? Thereés il easy comfort to
gain by devouring those who are younger, stronger, more agile than you. We've improved the techniques,
isal. And so now they eat usraw, the old ones, they gobble us up, organ by throbbing organ. Isthat
redly an improvement? At least Peking Man cooked his met.

* k x %

Our brave new society, where dl share equadly in the triumphs of medicine, and the deserving senior
citizens need not fed that their merits and prestige will be rewarded only by acold grave—we sing its
praisesdl the time. How pleased everyone is about the organ draft! Except, of course, afew disgruntled
draftees.

* * % %

Theticklish question of priorities. Who gets the stockpiled organs? They have an e aborate system by
which hierarchies are defined. Supposedly abig computer drew it up, thus assuring absol ute godlike
impartidity. Y ou earn salvation through good works: accomplishmentsin career and benevolencein daily
lifewin you pointsthat nudge you up the ladder until you reach one of the high-priority classfications,
4-G or better. No doubt the classification system isimpartial and isadministered justly. But isit rationa?
Whose needs does it serve? In 1943, during World War 11, there was a shortage of the newly
discovered drug penicillin among the American military forcesin North Africa. Two groups of soldiers
were most in need of its benefits: those who were suffering from infected battle wounds and those who
had contracted venered disease. A junior medica officer, working from sdf-evident mord principles,
ruled that the wounded heroes were more deserving of treatment than the self-indulgent syphilitics. He
was over-ruled by the medical officer in charge, who observed that the VD cases could be restored to
active duty more quickly, if treated; besides, if they remained untreated they served as vectors of further
infection. Therefore he gave them the penicillin and | eft the wounded groaning on their beds of pain. The
logic of the battlefield, incontrovertible, unassailable.

* k x %

The great chain of life. Little creaturesin the plankton are eaten by larger ones, and the greater plankton
fdlsprey tolittle fishes, and little fishes to bigger fishes, and so on up to the tuna and the dolphin and the
shark. | eat the flesh of thetunaand | thrive and flourish and grow fat, and store up energy in my vita
organs. And am eaten in turn by the shriveled wizened senior. All lifeislinked. | see my degtiny.

* * % %



In the early days rgection of the transplanted organ was the big problem. Such awaste! The body failed
to digtinguish between abeneficid though aien organ and an intrusive, hogtile microorganism. The
mechanism known as the immune response was mobilized to drive out the invader. At the point of
invasion enzymes cameinto play, abrush firewar designed to rip down and dissolve the foreign
substances. White corpuscles poured in viathe circulatory system, vigilant phagocytes on the march.
Through the lymphatic network came antibodies, high-powered protein missiles. Before any technology
of organ grafts could be devel oped, methods had to be devised to suppress the immune response. Drugs,
radiation trestment, metabolic shock—one way and another, the organ rejection problem waslong ago
conqguered. | can't conquer my draft rejection problem. Aged and rapacious legidators, | rgject you and
your legidation.

* * * %

My call notice cametoday. They'll need one of my kidneys. The usua request. “Y ou're lucky,”
somebody said at lunchtime. “ They might have wanted alung.”

* k x %

Kate and | wak into the green glistening hills and stand among the blossoming oleanders and corianders
and frangipani and whatever. How good it isto be dive, to breathe this fragrance, to show our bodiesto
the bright sun! Her skinistawny and glowing. Her beauty makes me weep. She will not be spared. None
of uswill be spared. | gofirgt, then she, or isit she ahead of me? Where will they make theincison?
Here, on her smooth rounded back? Here, on the flat taut belly? 1 can see the high priest standing over
the dtar. At thefirst blaze of dawn his shadow falls across her. The obsidian knifethat isclutched in his
upraised hand has aterrible fiery sparkle. The choir offers up adiscordant hymn to the god of blood. The
knife descends. My last chance to escape across the border. 1've been up al night, weighing the options.
There's no hope of appeal. Running away leaves abad taste in my mouth. Father, friends, even Kate, dl
say Stay, Say, stay, face the music. The hour of decison. Do | redly have achoice? | have no choice.
When the time comes, I'll surrender peacefully.

| report to Trangplant House for conscriptive donative surgery in three hours.

* * * %

After al, he said codlly, what'sakidney? I'll till have another one, you know. And if that one
mafunctions, | can dways get areplacement. I'll have Preferred Recipient status, 6-A, for what that's
worth. But | won't settle for my automatic 6-A. | know what's going to happen to the priority system; I'd
better protect mysdlf. I'll go into palitics. I'll climb. I'll attain upward mobility out of enlightened
sf-interest, right? Right. I'll become so important that society will owe me athousand transplants. And
one of theseyearsI'll get that kidney back. Three or four kidneys, fifty kidneys, asmany as| need. A
heart or two. A few lungs. A pancress, aspleen, aliver. They won't be able to refuse me anything. I'll
show them. I'll show them. I'll out-senior the seniors. There's your Bodily Sanctity for you, en? | suppose
I'll have to resign from the league. Goodbye, idealism. Goodbye, moral superiority. Goodbye, kidney.
Goodbye, goodbye, goodbye.

* * * %

It'sdone. I've paid my debt to society. I've given up unto the powers that be my humble pound of flesh.
When | leave the hospital in acouple of days, I'll carry a card testifying to my new 6-A satus.

Top priority for therest of my life.

Why, | might livefor athousand years.
About the Author
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18. The Newest Profession by Phyllis Gotlieb

Melbatook her walks Upstreet in the bluing part of the evening during the few moments before the lights
came on, and turned back downward before they had reached their peak. In her mind her hair wasa
long ripple, and her neck, wridts, fingerswaited for jewelsto add facetsto therising brilliance.

The streets were nearly bare now, shopsidlie. She got the occasiona mildly curious, mildly contemptuous
glance; shewas hardly visblein the dark uniform cape, empty hands hidden behind its dits; shewasabig
girl in good proportion, but her face, without makeup, faded in the dimness, and her fair hair was cut
mercilesdy straight around &t earlobe length. The long, strong legsin flat-heeled shoes paced evenly:
Their only ornament was asmall pedometer on afine chain about one ankle.

When she crossed the road and turned downward there was a shadowland to pass before safety: The
keepers of the shops and the servants of the rich who bought from them lived in narrow gtreets;, they did
not trouble her, but their children absorbed and vented the attitudes they did not express. When the wind
howled up the street from the west and folded back her cape on the expanse of her belly, children young
enough for tag and hopscotch yelled namesthey had likely not thought of by themselves. “Bitch,” “cow,”
“brood mare’ were mild enough,; tripping and stone-throwing were not.

The stonethat hit this evening landed on her temple and made her lose balance. She did not fal thistime
but turned her ankle and knocked her shoulder against alamppost. The policeman who came from
shadow—they aways turned up afterward, never before—reached an unnecessary hand to steady her
and sad, “Youdl right, miss?’

“Yegh”

“Therésacut on your forehead and 1—"

“I'mlate dready and | can walk. Y ou want to give me aticket or somethin'?’

The hand pulled away, and she went on, limping dightly. Maybe the damn pedometer had gone bust.
Children, back of her, being called to supper, yelled:

Monster, monster, suck my tit!

Dunno if you're him, her, it!

Himmerit! Himmerit! The words durred. She knew. It washer and it would never suck.

She looked outward at the bloody Sun splayed on the horizon, gross as her belly. Way out beyond
Downstreet the spaceport blasts sparked, then warehouses, repair shops, hostels climbed.

Out of shadowland into near darkness. Retired Astronauts homes and Hospice—safe enough, window
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lit here and there, harmonica whispering of cramped quartersin rusty scowsthat crossed the voids,
words no cruder than the children's song. Safe enough for her to give in to the pressure pains and bend
over, draighten up.

Next door, NeoGenics Labs, Inc. Home.

* % % %
“Threeminuteslate,” said the Ox in the Box, not looking up.

“Yeah. Tripped over my feet.” Stiffly she bent to unhook the pedometer, not broken, and showed it at
the wicket. “Two km.”

The Ox looked up. Her name was Dorothy, and she and Melbawere not at odds, merely untalkative. A
stout woman in her forties, graying black hair chopped short and brushed flat back. Sterile or Serilized,
sometimes she flushed in hests that no chemical seemed to cure. “Y ou didn't get that thing on your head
from tripping over your feet.” Sherang for adoctor.

* k k %

When Melbareached the dining room with a patch on her head and atensor round her ankle everyone
elsewas hdf through. She picked up her numbered tray and the whitecapped jock dished out a
rewarmed supper from under the infrared. “Bump into adoor?’

“What ese?’

Shetook her seat besde Vivian. There were no rivalsfor it. She was Number 33, Table 5, and there
were never more than fifty eaters. Alice, Pam, and Ddl glanced up and went on shoveling in. Vivian sad,
“Upstreet again.”

“I likethelights, Viv.”
“ Second time this month. What wasit thistime?’
“Kids”

“Whoever made up that shit about sticks and stones will break my bonesknew at least half of what he
was talking about. What did the Ox say?’

“Nothing. Just got the doctor. She's okay.” Meba pulled herself as close to the table as her belly would
alow and stared at the little card on the tray: Meal 200 grams, starchy vegetable 150 grams, green
vegetable....

Pam said, “ She knows you could knock her here to hell and gone with your belly.”
Melba shrugged. That was what passed for wit here, and she had little of it hersdlf.

Vivian laughed, but she was anervous laugher and Mebanot easily offended. Viv wasthe smdlest and
liveliest of the lot, and Melbaliked her for making up what she hersalf lacked. Her hair was black and
curly, with the barest hint of premature gray at the temples; her eyes were Wedgwood blue and her lipsa
natural red envied by acompany of women forbidden cosmeticsfor therisk of dangerous components.

Melbadways ate quickly and finished first, in contrast—as they were contrasting friendsin every
way—to Viv, who was picky. Her tray was empty by the time the jock came to replace it with the pill
cup.



Viv's nogtrils flared: she was not among the few who were alowed three cigarettes aday and flaunted
their smoke after supper. There was more harmless dried herb in it than tobacco, but it smelled like
something she loved. However, she was one of the favored alowed a cup of teato wash down her pills.

Melbadrank alot of milk fortified with yet another drug or vitamin. She turned the medicine cup into her
hand and stared at the palmful of colored pills. “Ruby, pearl, emerdd—and what's the yellow one

agan?’
“Topaz—or vitamin D. Only asemi-precious stone. Still think you'll get to wear them?’
Mebasmiled her long dow smile. “I hope.”

Viv shook her head. A room with fifty women in cone-shaped denim dresses. Meta chairs, metd tables
with artificia-wood tops; indtitutionad-cream wals. “Maybe you will. Maybe.”

Because the money after al wastremendous. What did not get put into surroundings went to equipment,
technical expertise, and the bodies of the women.

It was Melbawho waited for Viv, after al, while she lingered over her tea. Pam and Del |eft to play
euchre; Alice, yawning, deflated her cushion ring and went to bed: she was only two weeks postpartum.
Oneor two of the jocks hung around, mildly resentful of the till cluttered table. They were men chosen
for low sex drive and lack of aggressiveness. There was no sexud activity alowed the gravid women,
except in their dreams, and none on the premises amnong inbetweeners. Whatever there was had been
made difficult enough by propaganda harping on dozens of forms of VD, mgor and minor.

“Goddamn nunnery,” said Viv.

Melbadidn't mind. She liked the money. She was big, hedthy, dow-thinking, and did not have much
trouble pushing back her fedings. Others put up and shut up with resentment. They al knew nonewas
considered very intelligent. No one within their hearing had ever called them cows or sows, but the
essence of the words hung like a cloud, drifted like fog. The women turned their backs on the jocks, the
Psychs, the Ox, and told each other the Stories of their lives.

Melbasaid softly, “ Y ou didn't take your water pill again.”

Viv gave her alook of mingled guilt and reproach. “How'd you know?’

“Saw you padmingit.”

“They make mefed sck.”

“| dont like that rotten milk either. Y ou get high blood pressure and you're out.”

Viv had atight water balance. Her belly specidized in dry-worlders, Melba, who bred underwater life,
drank al the time, thirsty or not.

“I don't care. Thisonesmy last.”
“Not if you don't watch out. I'll bein emerads and youll be lying sick somewhere.”

Viv, cyclonic, turned bright red and stood up quickly. Mebagrabbed her by thearm. “I'm sorry, Viv,
I'm sorry! Please! Takethepill.”

Vivian sat down dowly. Melbas eyeswerefull of tears. “I'm sorry, Viv. | don't mean to be so dumb.”



“Oh, for Chrissake, don't call yoursdalf dumb. Y ou've got amind like one of those mills you read about
that grindsdow but fine”

“Y eah, and they rot to pieces and everybody sayswhat beautiful scenery. Don't forget the pill, Viv.”

“And you never give up, do you?' Viv sghed, fished the pill from her pocket, and swallowed it with the
dregsof her tea. “Four mae, threefemale.” Her belly wasasmall polite bulge with the third. “Ina
thousand yearsthey might fill aplanet. In the meantime I'm tired.”

Melba had never asked if Vivian went down to the creche, nor often what she did with her sparetime,
besides visiting library and bookstore. Most women here were of aclassto whom steady high
unemployment and the debilitation of the nuclear family gavelittle choice. Men in this stratum had even
fewer opportunities. The'Y chromosome could be found in any hedthy man.

But few women went down to the creche though none failed to promise herself to do it. Not many
boasted of affairs, either with men or other women, or discussed what they did with their time, even when
they vigted their families, so that they werein the peculiar Stuation where few knew what otherswere
doing, but al knew what everyone had done before she came to NeoGenics. Loose talk was
discouraged by the Company, to preserve they said, anonymity. Nevertheless, Melba, though she did not
know if Viv had seen those children, down in the huge rooms of tanks and enclosures, knew that the age
limit wasthirty, Viv was twenty-eight, and that both she and NeoGenics agreed that seven would fulfill
her contract.

“You're lucky you've only got a couple of weeks.” Viv dowed her walk to match Melbas, careless of
the grateful clatter of table-clearing back of them.

“Yeah, but | sill need the two males, and they're not the kind of little mousy thing you grow.”
“Hey, don't insult my kidgl”

“I'mnat, Viv. | hopethey look something like you.”

“Then go down and see!”

Melba shuddered. “1'm scared. I'm scared to think what minelook like.”

“Being scared islike cdling yoursdf dumb. Working a being acow.”

Difference. They got on each other's nerves, but they got on. Viv wanted to go to agood school and
learn everything she could absorb and then go out and teach anyone who would listen.

“Wadll, | kind of want to beacow,” Mdbasaid mildly. “I want anice place with alot of good stuff init,
and | don't careif | don't spend the money usefully.”

“And beafinelady? Oh, Meba, I'm so tired of hearing that!” She leaned against the dirty cream-colored
wall of the corridor and looked up at tall Melba. Her eyes were not quite like the Wedgwood in the store
windows: thet did not have the fine glaze. “1 bet you think men will come dong and load you with
diamonds—if you can get aplastic job on your belly that makesyou look like avirgin!”

“But | can'tlearnthingsin aschoal likeyou.”

“Will | redlly be ableto St in aschool after seven births, when my metabolism's shot and my patienceis
gone—and I'm hyper enough aready, not just from blood pressure? It's adream, Mdl, like everybody
else has. Did anybody who's been here ever come back or call or writeto tell how she's done?’



“They want to forget the place. Y ou can't blame them for that.”

“It's d so because they go out and find there's no other place. They're dead at thirty, with the guts eaten
out of them; they run through the money; the plastic job bags out on them; they're ruined for having kids
of their own.” Shelooked away. “1 have met one or two ... not too keen on remembering or recognizing.
They're cheap whores, or if they're lucky they get ajob salling secondhand in a basement. What the hell.
Youarent ligening.”

“But | am, Viv. | won't et it happen to me.” She added, “And don't be scared I'll end up some
junked-up whore either.”

Vivian laughed. “1 admit | can't see any pimp beating up on you.”
Meé ba thwacked her waterme on-belly with thumb and finger and laughed with her.

* * * %

Melbalay in bed and reread the | etter.

Now the plant got retooled your father went back to work so we hired on Karl Olesson to get in
the vegetables. With what we use and what we pay him theres not much left from what gets sold.
Wesley has run off with that Sherri in the drug store that | always said was cheap. He left in the
middle of the night or your father would of sslammed him. He left a note which | wont repeat what
he said about your father. He didn't even say Love. Half the radishes got cracked on account of
the wet. Noreen is pregnant again and won't say who but | wouldn't let your father touch her on
account of the one that died. Even though it was a blessing God forgive me. They don't dare give
us a cross eyed look in town because | know all about THEM. She could have an abortion but she
says she wants something to love. | don't know where she got that idea at seventeen. Her having
something to love means | get to take care of it while she runswith dirty bikers. | just cant stand
it. Itsa good thing your father isworking again he just sat and moped and all | got from Wesley
and Noreen was a |ot of mouth. You dont say much in your letters but | guess you can't help it if
it's Govt work. It's hard enough writing to a P.O. number you dont even know what city it'sin and
| don't know what you're doing. | wish you would just get married. | dont see why not. Everybody
used to say Noreen was beautiful and look where it got her so beauty isn't everything. | hope what
your doing is respectable. It's enough to drive you crazy around here. | guessthat isall for now.
Write soon. Your loving Mother. Your father says himtoo.

ps I'm glad you could spare the money because we needed it.

Shefolded the letter away with dl the others and reached to turn off the light. The intercom buzzer
sounded and she switched on.

“Me—" the voice was Vivian's but so durred it sounded dead drunk. Viv did not even like whiskey.
“Viv? What's the matter, Viv?’
“Méd...? Come, Md...”

She pulled her awkward terrible shape out of bed and knotted the rough terry robe. Viv'sroom was
three away. In the few secondsit took to reach it aterror seized her, and she did the door with shaking
hands.

The lightswere on. Vivian, il dressed, was lying diagonally on the bed. Her eyes were open and glazed.
Theleft oneturned out dightly, and from its corner tears were running in athin stream; the side of her



mouth dragged down so far her face was distorted almost beyond recognition.

Méba knew a stroke when she saw one. She did not ask whether Vivian had called the doctor but
dammed the buzzer and ydled.

Viv rased her working hand alittle. “Bedl ri...”

“Oh God Viv, why didn't you take those goddamn...”

But the one comprehending eye Vivian turned on her wasterrible. “ Never meant—"
Melbagrabbed at the hand. “Oh, Viv—"

“Sosorry...”

“Don't talk. Please don't talk.”

“Stay, Mdl...”

“I'm here. Y oull have help soon.”

The hand was moist and twitching. It wanted to say something the mouth could not speak.
“Now ... who ... will love...”

“Everyonelovesyou, Viv. | and everyone.”

“Don't mean ... mean, the children, M€ ... thechil...”

Stretcher whedl's squedled around the doorway and attendants lifted Vivian in her blanket. Her hand
pulled away from Melbas and her eyes closed.

“Stroke,” one of the men muttered.

“I know.” She had seen her grandmother taking pills by the handful, and dying too. But her grandmother
had been seventy-five,

“Good thing you found her when you did.”
1] Ya,].”

The room was empty. Very empty. The pot of russet chrysanthemums sat on the windowsil| like setting
suns between the muddy blue drapes. The colored spines on the orderly bookshelves blurred into
meaninglessness. Melba pulled herself up and shuffled back to her room.

Two or three heads popped out of doorways. “Viv took sick,” she muttered. “I dunno if it's serious.”

Shelay on her bed and turned the light dim. The sea beast swam in her belly. She had become so used to
its movement, the fact that she noticed it now surprised her.

Big, dow thing, likeme.
Vivian, dl tight wires and springs, had broken.
Shelll be through here. Maybe crippled—and oh, | said—



Floors below there was awhite room where doctors worked on that frail pulse. Deep below that there
were tanks where monstrous children turned in deegp so that terrible worlds could be regped and mined.
Forthem. They would not care. They had the four females and two males they would breed to build their
stone gardens. She best her fists once on the unresounding drum of her belly.

Buzz

Her hand, till clenched, punched the button.

“Meba?’ The Ox'srasp voice, expressonless.

“Yesh”

“Wakeyou?’

“No. What—" Her throat went dry.

“She'sdead, Md. Thought I'd tell you first.”

“|—thanks, Dorothy.”

“For goddamn bloody what!” the Ox snarled and dammed off.

She st like stone. She had expected it. What €l se with her [uck could happen that she could find a
friend, one friend worthy of respect, and have that good fortune taken away? She was ashamed of her
sfishness, and yet the fact of death was too painful to go nesr.

She logt track of time, mind blanked out, until her digphragm buckled sharply, and shefdl back on the
bed, choking. Then, asif adam had burst the waters rushed out of her, and her throat opened in an
uncontrollable and unending howl.

* k% k %

Firgt there was the tube in her nose. Then the cone over her mouth, oxygen tasting like dead air dready
breethed by everyone in the world. Tubesin thewrist and belly. Shotsin the buttocks.

Tubes... and pain ... inthe belly?

She opened her eyes. Nurse pulling off EKG cups pop-pop. Scraggy-beard face of A. J. Y ates. Her
doctor. Old Ayjay.

“We had to do a Caesarean,” he said. “ She was adamn big walloper.”

She closed her eyes and dreamed of walking Upstreet with her long hair blowing in the wind. Jewelson
neck and wrist, wings on her hedls, bells on her toes.

You know that's silly, Mel,sad Vivian.
“WI,H?’

Ayjay: “1 said you know we can't let you go through more than one other now you've had the cut. It'll
have to be the male, and it'll have to be good.”

Y es. They guaranteed their product: they had tried amale once before, and aborted because it was
maformed.



“But themaesarealot smaller, so it shouldn't be too much strain. Maybe we can try for twins. Um-hum.
It'sanidea. Hum-hum. WEell think about it later. In the meantime, you're in pretty good shape. When you
graduate after the plastic job you'll bein fine shape.” He stood.

“Viv. Isnt”

“Um, well ... oh, I'm glad you reminded me. Theinquiry'sin four days, and well haveto get you up abit
for that, as awitness, but well take care not to tire you.”

Bye-bye, Ayjay. Her eyes closed.
That's a damn dumb idea,said Viv.
“What?’

“Drink this” said the nurse,

She drank and ran her hand over the bandaged hump, the still huge and swollen womb that did and
shifted asif another fetus were waiting there to be born.

Wingson heds, bell on toes. Twins! Dumb. Her eyes closed.

* * * %

Four days of hell. Thewallswere sickly green. “Why do | haveto go to theinquiry?’ she asked the
nurse.

“Y ou were her closest friend, weren't you? They'll want to know anything you can tell them about her
behaviour. If she ate or drank anything out of the way, like that. After dl, she'sonly the second desth
we've had here, and the way we take care of them nobody should die.”

Inhdl itislife everlagting. You didn't take your water pill again.
“Will I haveto go under the scanner?’

“Of course. Y ou aborted just after | came, didn't you? And you went under when you were questioned
at thetissue conference. It'sin your contract. Didn't you ever reed it?’

Melbasad, “I only asked a polite question, Nurse.”
The nurse gave her alook. She gave the nurse alook.

“I'm sorry. | have other patientsto carefor.” Whirl away of white skirt.

* * * %

Onthethird day, areprieve. The Ox tippy-toed in, bearing a painted chinamug filled with ddlicate
flowers. The Ox, afriend. Thefriend.

“Oh, that'slovely, it smells so good. Dattie, did you think of watering Viv'sflowers?’

The Ox looked down. “1 took the pot to my room. Y ou can have it when you get out, if you like.”
“Oh no, you keep it, please. She'd have been happy...”

“Melba, don't cry now. Wait till after tomorrow.”

“Dottie, I'm scared shitless. I'll have to go under the scanner, and | don't know what to say!”



“Tdl thetruth, whatever itis,” the Ox said grimly.
“I'm afraid they'll twist everything around.”

“They won't twist you,” said the Ox.

* k x %

But she did not believe that when the jock came for her with the wheelchair. At the tissue conference
they had had her dmost believing she was some kind of crimind. Viv had pulled her out of that, but there
wasno...

“It'sonly one o'clock. | thought the Conference was at two.”
“Y eah, but I'm available and so'sthe chair. What'sit to you?’

“I've got adamned sore belly and | fed like agutted fish. I'm not Sitting around in awheelchair doing
nothing for an hour.” She needed the hour to think in, but she had been thinking for four days.

“Okay, okay, I'll come back when your ladyship isready.”

A thought ripened. “No. Wait.”

“What now?’

“Aslong aswe've got thistime | want you to take me down into the creche.”

“Aw, comeon! Firgt you'retoo sick and wesk to St in awheelchair, an’ now I'll end up bringing you up
in no condition to tedtify at dl an’ I'll havemy assinading for it. | haven't even any authorization for that.”

“Y ou don't need authorization. 1 have read my contract and it says| have the right to see the whatsits.”
“Conceptees.”
“Yeah. So let'sget going.”

It was shamefully easy to bully ajock. “Listen, if theré'sany trouble I'll swear under the scanner that |
ingsted and I'm to blame.”

But it was he who insisted on phoning the creche first and was not happy to be invited to come down.

Nor was she, in truth. It was hard sitting in the whedl chair, even though her body did not look the way it
had done after previous births, asif avolcano had erupted fromit. The pain, in adifferent place, hurt as
much. But she was doing something, besides having babies, that pushed at her from inside.

* * % %
The white-coated woman, surprisingly, had akind face.

“Y ou are feding better now, my dear?’ She had sharp foreign features and some kind of accent; her hair
wastightly curled blond, dark at the roots.

“Not much. | just thought ... I'd liketo see...”
“Y our friend came here often, and looked at many of the children. Y ourstoo. Down thisway.”

A cold knot in the che<t.



Her youngest, twice the size of anorma newborn, dept in asmal tank of its own, but the others, chasing
through the cool and weed-grown water, seemed far too big even to have been born of woman.

These were not freaks. Freaks were warped and ugly caricatures, and these were a different species.
Very dark red, hairless, their lidless eyes had no discernible expression, and no glance rested on her. The
noses and chins were flattened back; the creatures had no fins, webs, or scales, but long, firm
rudder-tails like those of tadpoles, and their limbsfitted close to their bodies for streamlining. Shefet no
pity or horror. They were purdly aien. Shewondered if they could see beyond the glass and water.

“Can they live outsde the tanks?’

“Only for amoment or two.”

Upstreet. Downstreet. Undersea. Another direction. Another dimension.
“They don't look much likeme.”

“Only about the forehead and cheekbones. A good modd.”

“Oh yeah. What will happen to them?’

“They will maturein afew years, and if they breed well they will make up alittle colony and be sent to
supervise underwater ingtallations on aworld where the seas are suitable for them.”

Servants or daves?
“When you get amae.”

“A viable one. Those are more difficult, but by the time these mature we will probably have developed
modified spermsto fertilize them with, so they can breed their own males.”

“Oh,” said Meba. So much for twins. “Are you alowed to tell me your name?’

“Of course. Natalya Skobelev. So you will know whom to ask for when you come down again.”
Agan.

“Y ou got twenty-five minutes,” said thejock.

“I want to see—to see Vivian's...”

There were hoursto crying time.

“Oh my God! Monkeys!”

“No, no! Arboreal hominids, with one more step to reach humanity!”

That would be some step. But she looked closer. They peered back at her, taut wiry bodies dancing on
the branches of the desert treein the enclosure. Vivian!

These weretalless; they had tiny capable hands and prehensile big toes. Their bodies were covered with
light down but there was dark curly hair on their heads, and they had small sharp noses and neet red
mouths. Vivian looked from their blue eyes.

They blinked. Meba scratched at the glass and they giggled asif they had been tickled and sucked their
little thumbs.



“They look much more like her,” shewhispered.
“We used more of her genetic materid.”
“And what kind of work will they do?’ she asked dully.

“Feed on and harvest medicina herbs, at first. Then like yours, they will find other thingsto do asthey
choose, | hope. Build civilizationsin seas and deserts.”

Wasthiswoman hereto tell fairy tales? A publicity hack? But her sincerity seemed not only genuine but
passionate. NeoGenics was abusiness that grew servants and daves. Yet ... daves had become free.

“Maybethey will. Maybe.”

“Timesup,” said thejock.

“I know. Thank you for showing me around, miss.”

“Remember: Natalya Skobelev, my dear. It is not an easy name.”

“I won't forget it.”

* * % %

She fdt shrunk and distorted, but the scanner did not register that. There was no broadcasting of any sort
in the auditorium, and no public audience except for the carefully picked jury of six unbiased civilians.
Plusthe coroner, agroup of company officials, and two lawyers.

She let the preliminaries run over her head. A great deal of explication. What NeoGenics had wrought,
for the benefit of thejury. Circumstances leading up to, unknown. What medical staff had donefor the
stricken patient. Useless. All evidence given under the scanner. No one el se looked frightened or sickly.

Findly shewas helped to the stand and fastened to the scanner.

“Note pseudonym: Ms. Burns.”

“MebaBurns. Toast.”

“Ms. Burns, do you swear to answer truthfully according to your knowledge?’
“Yeah. Excuse me, yes”

“Y ou have been employed by NeoGenicsfor four years and three months, during which time you
blahblahblah?’

“ YS”

“Control set,” said the woman at the scanner console. The Ox dipped in and sat in the back row, a
patient block of stonein her good dress, flowered navy, incongruous out of the grey uniform. No
reassurance there.

Melba could not see the console screen, nor the one that was projected in back of her; the framework
about her head prevented that. There was no chance of conscious attempt to control the lines of blips.
She did not believe she could do it, and would not try. She was here to betray, and that wasthe end of it.

The lawvyers were a M utt-and-Jeff pair: the big one to protect the Company'sinterests, the little one



acting for Vivian'sreatives, to make sure the Company could not prove she had reneged on her contract,
and refuse to pay out the money owing her.

Lawyer Number 1 said, “Ms. Burns, to our knowledge the deceased, Vivian Marsden, considered you
her closest friend here”

“I hope s0. Shewasmine.”

“I know the company does not encourage confidences among their employeesin order to protect their
anonymity in the community, but—" syrup mouth, “1 am sure there must have been some confidence
exchanged—’

Number 2: “That isan improper question.”

Muit raised an ingratiating hand. “I am not asking the witness for gossip about persond details confided
by deceased or gathered from others. | so wish to keep this questioning period brief because of the
persond suffering of the witness.”

Number 2: “Very sound and thoughtful .”
Melbadid not care. Thearboreal hominids legped from branch to branch, giggling.

“But the basi ¢ question rests on the physical condition of the deceased, Vivian Marsden. Not what has
been reported on by medical staff, but what may have been observed by the witness, or told her by Ms.
Marsden. Whether shelooked ill or complained of feding ill. Whether ... she might have been harming
hersdf, unknowingly or not, by taking unprescribed drugs, acohol, tobacco, or ignoring dietary
regulations?’

Number 2: “Mr. Coroner, my friend is asking the witness to condemn the deceased out of hand!”

“But that does seem to be the point that must be addressed,” said the coroner. “Ms. Burns, will you try
to answer the question as Smply as possible, even though it isacomplicated one?’

“Again, was Vivian Marsden taking unprescribed drugs, or acohol, or tobacco, or not eating properly?’

Melbawet her lips. “ She didn't when | was with her, and she never talked about it. She hated alcohal. |
know she missed cigarettes, but she didn't smoke.” Her heart wasin her gut. She glanced a the Ox. The
woman's face was flushed, and her eyesfull of pity.

Thelittle lawyer said dryly, “I think it has been established by generd inquiry that no one has more exact
information.”

“Thereisanother direction to travel,” said the Company man, just asdry. “Ms. Burns, isthere anything
necessary to the state of her health that Ms. Marsdenneglected to do?’

Melba stared ahead and breathed hard.

“Y ou must answer, you know,” the coroner said gently. “I1t concerns the hedlth of al the other employees
of the Company.”

Melbadid not need the screen to know that her heartline blipped like mad. “ Sometimes she put her
water pill in her pocket after meals. She said shedidn't like taking it because it made her fed sick.”
Forgive, forgivel

“Ah. Y ou mean thediuretic.”



“Whatever took away the extrawater she wasn't supposed to have.”
Number 2 said quickly, “ That isno proof of the cause of an aneurysm. She may have teken the pill later.”
“Or not at all. It issuggestive. How often did this happen, Ms. Burns?’

Melbafound hersdf grinding her teeth. “No more than twice aweek that | knew. | kept an eye on her to
seewhat she did with it, and when | noticed her hiding it | made her get it out and take it while | was
watching her.”

“She could have found waysto avoid ingesting it if she were determined. Hidden it under her tongue,
vomited it up—’

Médba snarled, “Oh, for God's sake!”

“Pleaseredtrain yoursdlf, Ms. Burns, and strike those last two remarks. What deceased didnot do
cannot be accurately inferred from what she was observed to havedone by an untrained witness.”

But the lawyers, ignoring witness and coroner, were engrossed in each other, doing some kind of mating
dance.

“| suggest that we ask permission to recall the pathologist to enlarge on hisreport.”
“| agree. Absolutdly. Mr. Coroner, may we cal the pathologist to witness?’

“You may,” said the coroner. “Is Dr. Twelvetrees present? Ms. Burns, would you please stand down
now?’

The millstones ground. “No!” Melbacried. “It'snot right!”
“Ms. Burns, | know you are distraught.”

“If that meansI'm upset, I'm damned upset. And maybe everybody thinks I'm stupid. But I'm not crazy.
Sir, please et me peak for one minutel”

The coroner sighed. “If you have a contribution to evidence, Ms. Burns, go ahead. But please keep your
remarks brief and to the point, as the lawyers are supposed to do.”

There was amild snicker. Melba despised and ignored it. “Maybe | can help bring out evidence.” She
took breath. “| thought we were hereto find out just why Vivian died but thisfellahere actslike shefdl in
aditch when shewasn't looking, and this other oneistrying to put her on trid for murdering hersdlf. I've
answered dl thelong questionsaswell as| could, and now I'd like to ask two short questions.” She
pointed. “Thisguy.”

“Y ou wish to address the Company lawyer?’ He scratched hishead. “ Thisis an enquiry and not atridl.
Go ahead, but—"

“lwill keep it short. | want to ask, Mr. Lawyer: did Vivian Marsden have high blood pressure before she
cameto work for you when she was nineteen? And would she have been cured of it after she left?’

Silence fdl with adark gray thud. A man dipped out of the room, and no one blinked. The lawyer
opened hismouth and shut it again. Then, “ After dl, Ms. Burns, everyone knowsthereis somerisk.”

“Yeah. | guessthat'sdl. Only ... the last words she ever said to me were:Now who will love the
children, Meba? and | didn't even know what she was talking about. I'm sorry | took up your time and



I'll stand down now. Please ask that lady in the corner if shelll take me back to my room. | don't feel
wdl.”

“Youdid good,” said the Ox.
“Yeah. And alot of good itll do. Everybody will be mad & mefor telling about the pills.”

“Between you and me, | think alot of people knew shewastrying to hide them, but nobody €l se made
sure she took them, the way you did, so they can be as mad asthey like.”

* k k %

She dreamed, alayered and complex dream of creaturesin tanks, and children screaming dirty wordsin
the streets, and worlds where the children of NeoGenics stared with empty eyes and died sterile. And
her sster Noreen giving birthto a....

The door chimed.
“Comein,” shesaid in her dream. Noreen's child was....

“It'sover,” said the Ox. “ Death by misadventure. Nobody to blame, officialy. Vivian'sheirswill get their

She rubbed her eyes. “1 hope they don't throw it around.”

“No use being so bitter.”

“I have no friend.”

“Y ou can count me askind of half of afriend. | wouldn't mind.”

“I'm sorry, Dottie. I'm behaving likeacrud. You areafriend.”

And Skobelev. Shewould be useful if old Ayjay got twinson the brain again.
“There were some jury recommendations. Y ou interested?’

She said drowslly, “I guess s0.”

“About giving the public greater access to information about our beloved Company. Knock off some of
the name-calling and stone-throwing. Not fast and not much, but some. And letting government health
organizations have a hand in the choice of breeders. The shit hit the fan when they found Twelvetrees.
Hed run out to dig up Viv's county health records—which he should of donein thefirgt place and found
cases of blood pressurein the family history.”

“Huh. | wastrying to say they'd given her the high blood pressure.”

“They brought it out by accepting her without investigating enough. And there were one or two thingsyou
said that they needed to hear. Well, | guess | better get back to work, but like you, | have one more
question. Now you got your brainsworking, theway Viv always said you ought, what are you going to
do with them?’

Melba smiled. And she had not even cried yet. “ Gimme a chance, Dottie. They're ill awful creaky.”

* k x %

| did pretty clumsy, Viv, but it was the best | could. You never belonged here. You should have had



a man who could give you proper kids, and I'll never know why not. | don't know why | didn't
either, except the home | came fromisn't the kind I'd want to have. Maybe | never thought | was
good enough to make a better one, but | dunno. The old man's a bastard, but he's proud of
working, and Ma won't let herself be shamed. There's nothing wrong with that, is there? But kids
can't find enough work to be proud of now, and we're not ashamed of the same things. Poor
Noreen. Shereally is stupid, God forgive me. Onething | can do with the money is get her out of
there. Maybe in some kind of shelter, Dorothy'd know, but not around this place. So her baby
could at least have a chance to be a person.

Viv? We had all those, and what will they do? They should have had worlds that could grow them
by themselves to make their own dumb mistakes, not the ones we make for them ... but I can do
something for Noreen....

And if I'mvery good and very lucky ther€'ll still be some money to throw around. Aw, Viv, you
know there's nothing much wrong with that either. Better than wait until....

... Emerald, ruby, diamond ... and the yellowish one. Topaz. Long hair for fingersto tanglein and
kind of go shivering down my back ... ah....

Where'd | find a fella like that, Ma? Well, I'm not preg all the time, and I've seen other eyes on me
besides yours. Looking for different things. And maybe....

* * % %
She dept without adream.
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19. Legal Rightsfor Germs by Joe Patrouch
LEGAL RIGHTSFOR GERMS?

(UD Jan. 17) Mr. Felix Gardener, a carpenter living in Des Moines, lowa, today filed a class-action suit
infederd court on behdf of al viruses, bacilli, etc. (in short, germs) living in and on the human body.
“Every creature, however smdl, hasaright to liveitsown life,” Mr. Gardener explained. “ By bathing and
by taking medicinesto combat what the doctors—in their danted language—call * diseases’ and
‘infections,” we arekilling billions and billions of living, experiencing creatures each and every day.”

When asked about the origins of hissuit, Mr. Gardener said he had dways believed that flying saucers
wereinterstellar spaceships carrying sentient beings from a higher civilization to our own, and that these
beings have not contacted us because we show o little respect for lifein dl itsforms. We casudly kill
insects to keep our homes comfortable and our crops growing, we kill animasfor food and pleasure, and
we even kill one another on the streets and battlefields.

While watching atelevison program last month, Mr. Gardener saw acommercia depicting agroup of
friendly bugs being chased and murdered by an animated can of bug-spray, and he began to wonder
about the legal and mora rights we owe to insects. Later that same day he saw two more commercias
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that triggered his suit. One showed awoman spraying a bathroom in order to kill germsthat cause
household odor, and the other recommended a mouthwash which caused clean breath by killing germs.
“Why have these germs, aso among God's creatures, no right to live their own lives?” Mr. Gardener
asked. “How can we have the arrogance to kill so many living things just so our bathrooms and breath
will andl dean?’

When asked why he had |eft the insects out of his suit, he replied that he and hiswife had decided that
insects deserved a suit of their own, and that therefore Mrs. Gardener would appear in court the next day
on their behdf. The Gardeners argue that dl lifeis sacred and that wiping out the life formsthat cause
polio, diphtheria, lockjaw, and other so-called diseasesin human beings has resulted in an unbaancing of
Nature, an unhedthy proliferation of human beings, and the tota disruption of the ecology. Only by
protecting the right-to-life of viruses and bacilli, they argue, can these microscopic animasresumetheir
rightful placein the natural, God-given order of things and in so doing solve for usthe world's present
population, energy, food and naturd resources problems.

Reaction to the Gardeners proposals has been mixed. Religious leaderstend to agree that dll lifeis
indeed sacred, that death is not an end but a beginning and therefore plagues and faminesare not in
themsdves evil, and that the discomfort of great numbers of human beings suffering and dying should be
viewed as atemporary inconvenience since the tempora world, seen inits proper perspective, is nothing
more than athoroughfare of misery and woe through which we travel to an eterna happiness.

Business|eaders, however, scoff a the Gardeners and their suit. They point out that without the
manufacture and sale of large quantities of deodorants, soap, mouthwash, athlete's-foot ointments,
household cleaners, bug-sprays, and medicines, large numbers of people would be out of work and
unable to buy deodorants, soap, mouthwash, athlete's-foot ointments, household cleaners, bug-sprays,
medicines, and automobiles. They point out further that economic chaos dways resultsfrom alack of
automobile sdes.

Doctors themsalves were divided on theissue. Two doctors, conscience-stricken at the sudden
redlization of how many hbillions of tiny livestheir prescriptions and medications had cost, have aready
committed suicide, and afew more may be expected to follow. Most, however, have stuck firmly to the
physicians traditiond attitude that so long asthey are making money, everything isal right and nothing
should be changed. They have refused to take the Gardeners serioudy. “1 don't see where the money is
in letting peopledie,” one said succinctly, “unlessyou're an undertaker.”

Findly, insurance companies across the nation are opposed to the “ Pro-Germ” movement. “ The longer
people live, the more they can pay on their policies and the longer we can collect interest on their
money,” they say. “If everyone starts dying, well go bankrupt paying off al thecams.”

Itisdifficult to predict a thistime how the courtswill eventually decide on theissue of “legd rightsfor
germs.” Should they rule favorably, however, everyonein Americawill become, by law, avegetarian.

WHAT ABOUT USPLANTS?

(UD Jan. 23) Dr. Roseann Amythest, an unemployed chemigt, today filed suit in federal court seeking to
protect the plants of the United States from acts of what she refersto as* overt cannibalism” on the part
of U.S. citizenry. “How would you like to be plucked from your comfortable beds and cooked?’ she
demanded angrily. “ Everyone should be forced to eat chemically synthetized foods.” Dr. Amythest
reports that she has some preliminary recipes that she would be willing to devel op for the government at
acost of ...
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