BLOOM

Wil McCarthy
Synopsis

Mycora: technogenic life. Fast-reproducing, fast-mutating, and endlesdy voracious. In the year 2106,
these microscopic machine/creatures have escaped their creators to populate the inner solar system with
awild, deadly ecology dl their own, pushing the tattered remnants of humanity out into the cold and dark
of the outer planets. Even huddled benegth the ice of Jupiter's moons, protected by a defensve system
known as the Immunity, survivors face the congtant risk of mycospores finding their way to the warmth
and brightness indde the habitats, resulting in a caamitous "bloom.”

But the human race dill has a trick or two up its deeves, in a ship specidly designed to penetrate the
deadly Mycosystem, seven astronauts are about to embark on mankind's boldest venture yet—the
perilous journey home to infected Earth!

Yet it isin these remote conditions, againgt a virtudly omnipotent foe, that we discover how humen nature
plays the greatest role in humanity's future.
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Zero

SOMETIME
S THEY
GET IN

This much we know: that the Innensburg bloom began with a single spore; that Immune response
was duggish and ineffective; that the first witness on the scene, one Holger Sanchez Mach, broke
the nearest emergency glass, dropped two magnums and a witch's tit, and died. Did he suffer? Did
it hurt? Conversion must have taken at least four seconds, and we can probably assume it started



with the feet. These things usually do.

By the time the Response teams began arriving, the bloom was some ten meters across, and two
meters high at the center—a fractal-jagged bubble of rainbow fog, class two threaded structure
almost certainly visible to those unfortunate enough to be standing within fecund radius when the
fruiting bodies swelled and popped. Twenty deaths followed almost immediately, and another
hundred in the minutes that followed.

There were cameras and instruments on the scene by this time, windows on what can only seem to
be separate events, each holograph showing a different fleeing mob or collapsing building, each
soundtrack recording a different cacophony of whimpers and death screams and jarringly
irrelevant conversation. | personally have collaged these scenes a dozen times or more, arranging
the panic this way and that way, over and over again in the hope that some sense will emerge. But
there is no sense in those first few minutes, just the pettiness and blind, stamping fear of the
human animal stripped bare. And the heroism, yes, for me the central image is that of Enrico
Gisdle, Tech Two, pushing his smudged helmet and visor back on his forehead and shouting into
a voice phone, while the walls behind him froth and shimmer and disintegrate.

"Class five. Class five. Drop two hundred and flush on my command!”

At this point, finally, the city began to awaken. The Immunity isolated samples of the invading
mycorum, sequenced them, added them to the catalog of known pathogens. Better late than
never, one supposes, but by the time the bloom outmassed the city's Immune system by a factor of
several million, and though submicroscopic phages gathered at its sizding interface, now ropy
with tendrils that sputtered outward in Escheresque whorls, the growth was not visibly affected.

Fortunately, like all living things, technogenic organims require energy to survive, and where the
witch's tits had fallen or been hurled, pools of bitter cold had arrested the replication process. Not
unusual, as any Response officer will tell you. and like organic lebenforms, mycora are also
vulnerable to excess energy. Backpack UV lasers were proving effective weapons against the
bloom, and soon the streets clanged with discarded chem spritzers and paraphage guns as
bloomfighters concentrated on the things that worked.

High above the city, the cavern roof came alive with UV turrets of its own. Machine-guided and
wary of the soft humans below, the beams swept back and forth, charring trenches through the
rainbow migt, the living dust, the bloom of submicroscopic mycora still eating everything in their
reach and converting it to more of themselves. and to other things, as well, a trillion microscopic
construction projects all running in paralld, following whatever meaningless program the
mycogene codes called out. By now the fecund zone was half a kilometer across, riddied with gaps
and voids in the outer regions but much denser at its core, a thickening haze which already
blocked the view from one side to the other. Up to four stories tall in places, higher than most of
the surrounding buildings, and it had begun to take on structure as well—picks and urchins,
mostly, standing out visibly in the haze, their prismatic spines lengthening more than fast enough
for the human eye to see.

Some mycora eat lightly, sucking up building blocks like carbon and hydrogen while leaving the
heavier elements alone, but this one was pulling the gold right off the streets, the sted right off
the shingled walls, the zirconium right out of the windowpanes. You've seen the pictures. a giant
bite out of Innensburg's south side, gingerbread houses dissolving like a dream.

The UV lasers, while no doubt satisfying for those employing them, were if anything adding to the
problem by throwing waste heat into the bloom, giving it that much more energy to work with, to



feed on.

Finally, Innensburg's central processor sought permission from the mayor and city council to
move to Final alert. Permission was granted, the overhead lights and household power grid were
shut off, the ladderdown reactors stopped, and the air system reconfigured to pipe through
cooling radiators closer to the surface. The cold, the dark. How we humans hate these things, and
how very much we need them.

Like all Jupiter's moons, like all the moons of the outer system, Ganymede's surface is cold
enough to liquefy both oxygen and nitrogen, and while the spore-fouled air was not cooled quite
that far, Innensburg's ground temperature quickly dropped below the freezing point of water, and
then below that of carbon dioxide. seconds-brief rain fell and froze. Mycoric replication owed to
a cram. A sigh of mingled fear and relief went up all over the city, visble as columns of white
steam in the flashlight beams of the Response. The emergency far from over, but now survivable,
now something that could be dealt with in a reasoned, methodical manner.

Some thirty-one deaths were later attributed to the cold, to the darkness, to the lack of domestic
power and computing, and though some of the families did attempt to bring suit against the
authorities responsible, public and judicial outrage squashed the move before it had gotten very
far. One hundred and eighty-seven deaths preceded the chilldown, after all, and most of
Innensburg's fifty thousand residents came out of it with only minor injuries.

Throughout the Immunity, our problems are the same: so far from the places of our birth, so far
from the sun's warm rays, o0 far from the lives we once expected to lead. Eaten by the
Mycosystem, those lives, and billions of others as well. and yet out here in the cold and dark we
hang on, even thrive, because we're brave enough to believe we can. If the space around us is
lousy with mycoric spores blown upward by solar wind, well, at least we can do what's necessary
to keep them outside.

| think the Honorable Klaus Pensbruck, in closing the book on Glazer v. Cholm, speaks for us all
with his immortal words, " Shut up, lady. We don't want to end up like the Earth.”

From Innensburg and the Fear of Failure
© 2101 by John Strasheim

One

DESTINATI
ON

That my first meeting with Vaclav Lottick went poorly goes without saying. The most powerful menin the
solar system, yes, you can believe he had better things to do than exchange amdl tak with me. And yet,
certain business can be conducted in no other way.

He looked up and smiled when his secretary, a quiet, fident man, ushered me indde the office
Eveything beige and cream and shiny, not quite Serile in appearance but compact, and clean. Very
clean. The windows light was from behind Lottick, highlighting every stray hair, and the desk lamp
seemed designed to show off thelinesin hisface. A pade man, nearly bad, his rumpled smock no longer
white. Even his zee-spec was an older modd, blocky, folding his ears back, weghing on the bridge of his



nose, leaving his features to sag that much more.

"John Strasheim, hi," he said, rigng from his chair and extending a hand. "Thanks for coming on such
short notice. You're afew minutes early, actudly.”

Sheking the proffered appendage, | shrugged. "Jugt eager to oblige, | guess. What can |—"
"Teke a sedt, then. Set to receive aflash?’
"Sure"" Who wasn't?

Histhick fingers danced in the space between us. My RECEIVING light went on, and the ar before me
came dive with information, image windows and text windows and schematic windows ragtering in and
then dhrinking to icons as my spec compressed them in working memory. Too quick to see much in the
way of deal. Pictures of blooms, | thought. Pictures of mycora Wel, what to expect from the
Immunity's head of research?

| sat.

"I've seen your work," he said to me, his voice vagudly approving. "And read it. Funny, how nobody
seems to be doing that sort of thing anymore.”

"Y ou're talking about Innensburg?'

He nodded. Behind the zee-spec, his eyes were bright green. "Yes, Innensburg. | survey your net
channds from time to time, but it was that piece that redly caught my eye. About as close as we have to
aregiond higtory, and plaintext was a ... curioudy appropriate choice of medium. Very astute. | stayed
up dl night reeding it."

"Thank you," | said, nodding once to accept the compliment. Then | smiled politdy, wating. Whatever
hed invited me here to discuss, this wasnt it.

He studied me for a moment, then relaxed, tumning off the charm like a lamp he no longer needed. "All
right, then."

Hisfingers stroked the air, manipulaing symbols and menus | couldn't see. One of my image icons began
to flicker. | touched and expanded it, moved the resulting window to the lower right corner of my vison.
It was a video loop, false-color, depicting a complex mycorum which replicated itsdf in dow motion,
over and over again. Not quite crablike, not quite urchinlike, not quite organic in appearance. A tiny
mechine, like a digger/congtructor but smdler than the smalest bacterium, putting copies of itsdf together
with cool precison, building them up out of nothing, out of pieces too amdl for the microgrgph to
capture. In short, a pretty typicd piece of technogenic life At the bottom of the window scrolled a
horizonta code ribbon showing, in a series of brightly colored blocks, what was presumably the data
gene sequence which dictated both the mycorum's structure and behavior.

"This" Lottick said, "is o Sengen 3a, a sulfurated mycorum with unknown environmentd tolerance. Gave
us a scare awhile back when we thought it could replicate in the volcanic flows on lo, but that turned out
to be afdse darm. Now we're concerned again, for different reasons.”

"Okay." | nodded, waiting for more, not yet sure why he was tdling me this.

Another image icon flickered. Summoned, expanded, and formatted, it depicted a macrophage of some
sort, immediatdy recognizable to any Immunity dtizen as one of the good guys, though the configuration
was not a familiar one. Rather like a mechanized cord polyp, I'll say, though close ingpection reveded



details inconggent with that tag. At any rate, it was the same apparent Sze as the mycorum, though of
course the scale mugt have been ten or twenty times less fine. Indeed, the ydlow tick marks dong the top
and sde of the image probably marked out a grid of one-tenth-micrometer squares. Again, a data gene
sequence scrolled by undernesath.

"The Philusburg Optima phage," Lottick said. "Release one-point-four. Therma IR power coupler, hasto
be within 9x meters of a mini-lad or other mgor heat source to function. Note the gene sequences,
please. Thismay duplicate some of the information you've aready got, but | wanted to impress upon you
the potentia significance of thisfinding."

"Anding?' | paused, blinked. "Doctor, I'm afrad we're gpesking different languages. Why, exactly, am |
here?'

Lottick seemed surprised at that, looking up, his brow furrowing. "You didn't get the information packet,”
he said. Not a question.

"I don't think so, no. | got a message with a megting date and time, that's dl."

He was out of his chair, grumbling. "My apologies, Mr. Strasheim. In their current task loading my aff
may have... overlooked it. There was no intention of wasting your time."

"You people have alot on your minds” | said, diplomaticaly. In fact, my trip here had been rather a
welcome break from the factory, and if | had to linger a little longer than expected, well, that was more
job time | could judify missng.

"I have a few things to attend to," Lottick said, ignoring my attempt at mallification. He gestured at the
diding glass door behind his desk. "If you'd like to wait out on the bacony, Il come join you in a few
minutes. Right now there's an ear that needs twiding before it goes off shift. Severa ears, actudly.”

"Oh," | said, rigng, "sure. By dl means” | wanted to get involved in that about as much as | wanted to go
back to work at the factory, which was not very much. But Lottick's balcony would afford fresher air, a
view of the city, arare moment of quiet. "Take as long as you need; it'sredly no trouble.”

Curdng softly, he brushed past me, went out the door. Behind his desk, the diding glass door did indeed
appear to have a bacony behind it. I moved to it, touched the handle. It did open, powered but Slert,
looking heavy. Glass? It was zirconium, of course—much stronger and heavier and, in these ladderdown
days, just as free for the taking. But in language, asin life, the old habits linger.

Lottick's office was on the top floor of the talest building in Ansharton, ten stories high and right up
agang the dde of the cavern, so that essantidly every part of the dty was visble a pool of tiny,
picturesque houses and factories ailling out across the broad cavern floor. A megnificent view, but it
probably owed as much to logic as to palitics. Even here there were blooms, probably a few amdl ones
every week, and Research catanly needed to keep an eye out. Vacdlav Lottick was no prince, no
president, no corporate bureaucrat from times gone by, but Smply a harried worker like everyone dse,
the contents of his head and the work of his hands outvauing dl the golden streets of Ganymede.

He even had a smdl telescope mounted on the railing, pointing down &t the city. | peered through it, saw
only a street corner, not particularly busy. Whisper-quiet, the zirconium door did closed behind me.

There were no chairs out here, no furniture of any sort; the balcony was redly only large enough for
ganding, large enough for maybe four or five people at the very mog. | put my elbows on the raling,
leaned out. I'd long ago lost my fear of heights we ding to architecturd styles meant for ten times the
gravity we actudly experience, deep in the mantles of the Jovian moons. In fact, there was no height from



which | could fdl that was likdly to injure me, except possibly the cavern roof itsdf.

But naither was | going to jump—for some reason, we don't do that, either. So | Smply waited, looking
down on the cars and trucks ralling dong on ther eggbeater wheds, a the fa-tired bicycles and
occasond pedestrians tha hurried through the Ansharton streets. Looking up at the cavern roof, stony
but clotted densdy with light sources that smulated, on this day, a diffuse sun shining through streaky
clouds, with hints of blue breaking through here and there. And the cranes and work gantries and laser
turrets poking down from this ersatz sky, completely ruining the effect. | sometimes wonder who we think
we're foaling.

At least there was wind, which | stood there and enjoyed for what seemed like along time. Ten minutes?
Twenty? Longer than | usudly have, to stand around doing nothing. Eventudly, the diding door opened
and closed, and Vacdlav Lottick was there beside me, leening on the railing, looking out on the cityscape
with me.

"I don't need the whole song and dance" | told him softly. "If it's easer, you can just give me the
highlights”

"It's easer,” he agreed, then paused, taking bresth a few times. He was camer now than before. "And
I'm sorry for the dday. You know that mycora mutate quickly, right? Everyone knows that. A key
drength, a key factor. The whole Mycosystem probably depends on this, or it would have died out long

"o I've heard."

"Yes, wdl, what you probably haven't heard is tha they're geding data gene sequences from our own
phages. Nothing maor, nothing dl that important, but the mechanism and its potentid limitations are not
known &t thistime"

"Seding gene sequences?’ | repeated supidly. My skin had gone cold and crawly. Mycora were not
intdligent, not even dive, redly. How could they stedl?

"It's probably nothing,” Lottick said. "Satisticdly, the chance that theyll stedl something important and
actudly be able to use it to their advantage is ... Well, it's zero, basicadly. But we don't understand the
mechaniam, and that has a lot of people upset, and bringing pressure to bear. What if the Mycosystem
gets hold of some of our environmental adaptations? What happens if they sumble on nuclear fisson, or
cascade fuson, or God hdp us dl, they manage to copy some of our ladderdown designs?'

"l don't know," | said, dill cold. "What?"

He shrugged. "They eat the solar system, | guess. They eat the universe. It's not going to happen,
Strasheim, but that's the worst-case scenario weve got to dance around. Hence the misson.”

"The starship?’ | asked, puzzled but optimistic. Whatever the problem was, these people seemed to be
on top of it. Sort of.

"The starship, yeah, right" He chuckled, sounding tired. "We get it built, we fud it up, we go on our
merry way, every sngle person that wants to. That's not going to happen ether. | know it's the party line,
and maybe that's best for the time being, but the red god of the program is to get our spores out to the
neighboring stars before the Mycosystem beats us to it. Immune system fully established, deny the
mycora a toehold even in the warm, bright spaces. But weve probably got a thousand years to worry
about it, and alot to keep us busy until then.”



"So what are we taking about?'

"The Louis Pasteur,” he said. "You may have heard about it here and there; the program is being
accelerated in a big way. Ship is designed for inner system operation; high-temperature, high-radiation,
aso the t-baance hull—theoretically bloomproof. But of course, ha ha, we're not going to test that here
on Ganymede. The only way to test it is to fly it down there, into the Mycosystem, and see if anything
egts it. We hope to do that soon, and if the testing goes well, well fly it dl the way down to Earth and
Mars and Luna Thethinking goes: Even in the inner system, there are places too cold, dark, barren for
mycora to bloom. If any serious cold-weather adaptations start gppearing, the firgd dgns of it will
probably be there. So we drop afew detectors on some polar caps, and suddenly nobody's bothering us
about this problem anymore. Not unless the detectors start screaming at us, which | don't think is going

to happen.”
"Are these gtate secrets?' | asked, turning to look at hisface. "Can | talk about this Suff?'

Hislook was disgpproving. "There are no secrets, Mr. Strasheim. There's bardly any state, and | didn't
invite you up here to waste your time. If we didn't want you to talk about this, what would we want you
for? To make shoes? You have skills which nobody dse in the Immunity seems to possess. You're a
commentator, an hidorian; you record smple facts in a way that's accessble to the public, even
entertaining. That ability could be very ussful for this project, if you're willing to lend it to us for awhile”

"It sounds fascinating,” | said Sncerdy. "l take it you want me to write an article?’

Lottick looked a& me like | was somewhat stupider than held been expecting. "No, son. | thought we
understood each other. | want you to go on the misson.”

Two

WOMBS

Weightlessin the solitude of a bdliga car, | pondered. Thought of tunnels arching through the planet, of
the cars being fired through them like Sgnds through an optic-fiber network. Of cavern cities and
macroimmune systems and the nearly million people who comprised the only society I'd ever redly
known. | was eleven when we |eft the Earth.

| keep the lights off when I'm cannonballing, at least when I'm doing it one, so there was nothing around
me but the sound-absorbing padding of the walls neither seen nor fdt. The iconified images on my
zee-spec might well have been the only light in the universe. | sudied them.

Lottick had indeed hit the highlights in his brief speech. Under some unknown set of conditions, mycora
could absorb (scan? hack?) immunophages by an unknown process, and transcribe and adopt data gene
sequences despite the supposed incompatibility of same. So little was understood about the phenomenon
that the info packet, despite its reams of supporting data, occupied me for only about twenty minutes.
Anyway, | was no doctor, and most of the jargon went right past me, leaving little more information than
Lottick had given me verbaly. Of more interest was the data on the ship itsdf; Louis Pasteur was at
heart a light cargo ship, ladderdown-powered and capable of extended voyage a interplangtary
velodities, though the mass of the "t-baance” hull coatings did cut into performance a bit. Normdly
crewed by four to five people, these ships, though Pasteur her sdf would carry sx. Or seven, if | agreed
to join them.

And that was the question, now, wasn't it? Could | do that, leave Ganymede behind, leave the whole



Immunity behind to dive back into the warmth of the inner system? Protected from the mycora only by an
experimenta technology, protected from my crew-mates only by a curtain-thin cabin wal? The ship's
interior was dightly smdler than my tiny house in Philusburg, and the misson would last 280 days, or just
ahar over nine months. It sounded like a boarding-school nightmare, a crowded, bickering nightmare of
bunk-bed privacy and no possibility of escape. No posshility even of a wak to coadl off, to let anxiety
clear dowly from the air. How could we keep from murdering each other? God knew, such things had
happened before.

My revulson was s0 sharp and so immediate that | redized in a sudden, scharfblick moment that the
decison was dready made. Guess what, friend, | would be going on the misson; these things would
happen, would become my daily redity. And how could it be otherwise? | nether loved nor hated
reporting; | was it. Always had been, even as an Eathly child, running around with a transcription
pamtop and a mouthful of pestering questions. Cobblering was an uneasy compromise, something |
could do wel enough to be of use to others, but when offered the chance to serve mankind in my own
true way, with my own true talents, could | refuse? Certainly not, | redized. Certanly not. So whatever
the records may say, my journey began precisely a that momen.

The car sped on, hurtling now through the downward leg of the tunnd's parabola. | took the opportunity
to flash in an update from my net channds, the four that | moderated and the four others to which | made
daily contributions. Skimming the topic headers, sorting them into priority groups for later viewing. Not
enough time to read them now, of course, not before landing, but | did compose a message of my own, a
brief narration and video collage of the Louis Pasteur , its misson, and my own proposed role.

| flashed it out just as the lights came up, dong with the warning chimes, as the balista on the Philusburg
end caught me in its decelerating grip. | fdl softly againg the padded wal and quickly began growing
heavy, and then heavier, and heavier dill, and then the pressure eased back just before it could grow
uncomfortable, just before the need to bresthe and the difficulty of doing so could become darming.
Leaving me to drift to my feet at standard gravity, feether-light by the standards of my youth.

Light spilled into the car as it damshdled open, rdeasing me onto the empty platform, and as | stepped
away the vehide sank into a recess in the tunnd wall, to be loaded onto the outbound baliga back to
Ansharton. | looked around briefly at the mirrored walls, my own reflection distorted beyond recognition
by the rounded contours, by the light pouring up from below. Findly, | found a dot to shove my debit
card into, then mounted the escalator and rode it down to street levd. Philusburg blossomed around me,
agmdler town than Ansharton but in many ways a more energetic one, its sidewaks mobile, its buildings
designed, in many cases, to change shape over the course of the day, teking advantage of shifts in the
lighting conditions. My home, these past twenty years, a cavern-city of lead and iron and sparkling gold,
and yes, | did loveit. And do.

It was funny how different the houses dl looked from one another. Nobody likes iron shingle dl that
much, it's true, but the waste metd has to go somewhere, and buildings have to be made of something,
and in the end the crews smply dick a house together from standard patterns, because they don't have
thetime to waste any more than you or | do. But in Philusburg, more and more residents were bucking
the syslem and cugtomizing, adding molded Tudor facings or shiny filigrees or little Slver gargoyles, or
whatever. They say time is the heaviest metd, and indeed only absurd sacrifice can bring these things
about. But sacrifice gets to be a habit after a while. Even | had fdt the pinch a few years back, and
dapped a coat of pant on my little tin castle. Green.

I'd be passing it in afew minutesif | continued down the hauptstrasse, but it seemed | wouldn't have the
factory job to worry about much longer, so once my feet hit the sdewak | switched tracks and went the
other way, not back to work but instead toward the sanitarium on the city's south end, near the archway



to the agriculturd didrict. There was someone | needed to see.

"Take those damn glasses off,” she said to me by way of greeting about as friendly a reception as she'd
been able to manage lately. Seeming never to notice that 1'd been gone a al, seeming dways to pick up
in the middle of a conversation. But not any conversation that | remembered. A ribbon held back her
har, white on white.

So gmdl, this room, and so sparse, and so very panfully clean. My fault, yes, | was aways thinking |
should at least bring her a plant, something dirty and dive to fill up the empty space beside the window,
but there was the expense to consider, and the trouble. ..

"Momma" | said to her, as chearfully as | could manage, "you know they're not glasses. Nobody wears
glasses anymore.”

She pinched her face up at that. "Bull crap. | see you dl hiding behind these things, hiding your faces.
Always poking and stabbing &t the air like there were flies buzzing around, bothering you. But they're
not." Her eyes narrowed, sudying my face with sullen accusation. ™Y ou're not going to poke a me, are
you? | see these orderlies hiding behind thelr beards and thar Coke-bottle glasses, dways poking and
pointing. What are they hiding from, and who are they pointing at? It's annoying, and they look like foals.
Il speak to somebody about it, | redly will."

"Momma" | said, the bright edge giill on my voice, but duller now, "I don't work here. I'm John, I'm your

"I know exactly who you are," she snapped.

| wondered. My maother was dmost ningly years old, physcaly ill hedthy enough, but mentdly ...
"Shels amply outlived her brain's ahility to cope with new pathways," as one of the nurses had put it, by
which she meant that the neurodegenerative agent had not been identified and probably would not be. As
if age made a human being any less entitled to dignity and hedth? | was genuindy afraid to ask for
darification on this point, genuindy afraid to be told that Momma was just too old, that no intervention
could fix her. Or worse, that fixing her was too expensve, that nature had written her off and the
Immunity was smply standing by, waiting for the sentence to be carried out. "We amply havent the
resources..."

We never did, never do. Chrig, | couldn't even come up with a houseplant. | resolved to remedy that, to
fix what little | could in her life. It was, as we say, the least | could do.

"How are you, Momma?'

“I'mfine I'm fine. Not dead yet." She grimaced, sheking her head, patting the bed beside her to invite me
to St. "l sure outlived what | ever guessed | would. Thisis Jupiter, isn't it? Are we living on Jupiter?’

"On Ganymede, Momma. It's one of the moons.”

"Ganymede," she sad, testing the word, nodding dowly as if agreeing with the sound of it. "Yeah, okay.
One of the moons. Philusburg, that's where we live. Are we ill in Philusburg?”

"Yup," | told her, amiling, Stting down on the bed now and patting her hand because | couldn't think of
anything ése to do, any other way to connect. God, but it drained me to vist here. Momma used to be



smart, used to be able to tak backwards and write backwards and figure out which flavor of syrup
would take the rugt off an iron tile. She'd gotten us through the Evacuation, the whole family, by drawing
the right conclusons and jumping & the right time and somehow meking a grand adventure of it dl. But
then Avery had died in a bloom, and Petrice in a fire, and then my father Smply failed to wake up one
morning, and a litle more had gone out of her each time. Sick. Momma was sick, and gradudly getting
scker, and I'd taken much too long to figure it out. Sometimes | thought she was dead dready, an empty
shel of flesh and nerve, speaking only in echoes. How long ago should | have said goodbye?

"Momma" | said to her then, in a strong voice that | hoped would penetrate, "I have to go away for a
while | have to go on atrip, and | won't be able to see you while I'm gone. | can send messages, though,
and you can send messages back.”

She seemed to consider my words.

"I can talk to the gaff about it," | went on dowly. "I know you don't like the zee-spec, but that's okay; |
can send you a plaintext or an audio mail, and someone can play it for you. And you can reply, if you
want to."

She was nodding, looking thoughtful, but the hand she raised was an indruction to slence. "Do you
remember your father's accident?' she asked, awise, digant glint in her eyes. "Wild parrots. He drove up
into the mountains, and wild parrots ae his windshield wipers. Heaven knows, but those parrots have a
serious appetite for rubber, and when he was driving back down, it rained and he couldn't see, and he
crashed. Droveright into a tree, | think, though it may have been arock.”

"I remember. It was a road sgn he hit."

Her brown eyes caught mine, held them. She was amiling. "1 told him, man, you might have been the firg
person in the history of the world to ever be killed by parrots. What a funny thing that was. Killed by
parrots, can you imagine? But he lived a long time after that. A long time. He used to love to tdl that
dory."

Yes, indeed he did. There had been a lot more to it, back then, though the exact details had tended to
wander from one tdling to the next. My father had been a systems andy4, "long for handymen" as hed
liked to say, though the Immunity had put him to work meking shoes, same as me. "Shoes are important
inlow gravity," held often said, "and not so easy to make well.”

"Arthur dways loved the mountains” Momma went on, amiling fondly. "And the animds, and the sky.
We didn't Evacuate many animaswith us, did we? Of course there wasn't much time—it's hard to blame
us when the hills around the spaceport were literdly dissolving but | don't think your father was ever
redly happy after we left. He was never redly the same.”

Y eah, loang awhole planet—and later a whole inner solar system—can do that to you. Hence the love
even now—perhaps especialy now—of that damned parrot story. See here, we really knew the Earth
inour time there. | ghed. "Momma, we can tak about Dad if you want, but first | want you to lisen to
me. | have to go away. | have to go on atrip. Are you ligening? Do you understand what I'm saying?
Momma?'

Momma, Momma. | couldn't stop saying the word, though | never heard my own name in return
anymore. Perhaps a need to remind her that |, too, was a part of her memories Or maybe | was
reminding mysdf, or maybe it's alot more complex than that, or alot Smpler. Loveis a twisted thing, not
for us to decipher. She was my mother.

"I'm ligening," she said, the amile fdling away. "Youre going on a trip, dl right. People go on trips



sometimes; it's nothing to get bent up about. Isit along trip? Far away?'
| nodded. "Yes, along one. Almost ayear.”

"Ah-hah." She paused, looked down. "I don't know. | don't know. Maybe | wont... | think I'm sick,
you know. | think there's definitdly something wrong with me. Maybe it's my memory, it does seem to
play tricks, but that's not quite the same thing as feding ill, if you know what 1 mean. Do you think I'll ill
be here when you get back? A year from now, well, that's along time to the elderly.”

"Of course youwill," | said, too quickly. And compounded the error by patting her hand again.

And | knew then that Momma wasn't dtogether gone, because she looked up sharply, snatching away
her hand. "Don't you talk down to me, young flow. | won't be talked down to like that, condescended
to, you hear me? And take those damn glasses off. You look just exactly like afool."

Thet night, | pored over Lottick's files for nearly an hour, long enough to put together a more detailed
misson description and flagh it to my net channds to feed the curiogty there. Lottick's blatant flattery
adde, | was not the only commentator or historian in the Immunity. Far fromiit. | can think of nine serious
ones right off the top of my head (and you dl know who you are), another twenty or thirty dabblers, and
of course the thousands of contributors to the unmoderated channels.

VR mall had been trickling in for me dl day, messages of congratulation and commiseration and frank
curiogty. | answered severd of these at length, answered more with a form letter. There were some
jedous inquiries as wdl. Why me, they wondered doud? Why not someone ese, someone perhaps with
amore rugged or more technical background? One of these, though biting, was actudly very funny, so |
archived it and made a note to get in touch with its author, when I'd had time to build up the necessary
reserve of wit.

And then, as every evening, | read my net channels, perused city records, made a few discreet redtime
cdls, and flashed the comm network with info and opinion nuggets—the worlds according to John
Strasheim.

"... fourteen deaths last week, and only nine births, which is consistent with annual statistics. and
yet, two-thirds of Immunity citizens remain unmarried, and more than half of those claim to be
seeking romantic alliances without success. No surprise that the 'Boff a Stranger' holiday proposal
was shot down in council, but if we hope to stave off a dow extinction we had better find a way to
get our men and women together outside of working hours. Or maybe we all just need to lower
our standards a bit..."

"... yet another warehouse robbery, this time for eight thousand g.u. in bismuth bar stock. How
the perpetrators managed to carry it all away unnoticed isa mystery to this berichter, but sources
indicate one or more city vehicles may have been involved..."

"...in the Floral asteroids at the Main Belt's lower edge, Gladholder communities report a net
food surplus for the twelfth consecutive year, despite near-record spore flux from the upper
Mycosystem..."

Et cetera. Findly, more tired even than usud, | fdl gratefully into bed and drifted off a once.



And burst awake hdf an hour later, fumbling the lights on and grabbing my zee-spec off the charging rack
to send, in literd afterthought, a message to Vadlav Lottick, informing him that I'd considered his very
kind offer, and had chosen to accept.

Three

EVOLUTION
'S
ADMIRERS

Originally headquartered in Radar Valley, a tiny dome town on the surface of Callisto, the
Temples of Transcendent Evolution have managed over the past two decades to colonize nearly
every corner of the Immunity, from the outposts of Saturn to the Five Cities of Ganymede. But in
Innensburg, their branch temple was burned to the ground last year with magnesium flares and
other sophisticated pyrotechnics, despite round-the-clock watches following three previous arson
attempts.

"It's an awful thing, human spite," says longtime Temples spokeswoman Jeanine Proust, when |
stop by the reconstruction site to interview her. The trademark binary caduceus emblem is already
in place, raised gold on a burnished silver pillar, and Proust leans against it as she speaks, her
body language protective and angry and tired. "The authorities avert their eyes, of course, or this
couldn't have happened at all, much less gone unsolved. That building was raised and maintained
by hands, you know, by loving human hands, and it contained thousands of g.u. in original
artwork and fixtures, many of them originally from Earth itself. The sentimental value alone is
incalculable. How do you go about healing a loss like that?"

"It's an awful thing, the Temples of Transcendent Evolution,” counters another source, an
Innensburg resident who has asked to remain anonymous. "They want to 'commune,’ they can
bloody well do it someplace else, someplace where it isn't a bloody salt tablet stitched up in the
wounds. Be a long time before well put up with that nonsense, believe you me. You've really got to
wonder just who these people think they are."

It odds, of course, isthe Temples interest in TGL generally and the Mycosystem in particular. Not
proper, one supposes, not healthy, although neither are the fear and divisiveness they so
frequently inspire.

The polite fiction these days is that we in the Immunity are all one people, united by one culture,
one history. is the joke goes, our official language is English with a Swiss accent, and if there are
racists or nationalists among us, they keep exceedingly quiet. And why not? Against the backdrop
of the Mycosystem, what difference a human gene twisted this way or that? Even religious
tolerance has come back into vogue; the western faiths quibble over similarities rather than
differences, and seem to view the remaining animists and polytheists with, if not respect, at least a
sort of good-natured neglect.

The Temples are quite another matter; the organization's religious nature, which many feel to be a
mask for quasi-legal scientific research, is seen as a provocation, a blatant stab at the moral
foundations of our communities.



"I'm not going to lie to you, "Jeanine Proust tells me with a defiant jutting of the chin. "Most of
our members come to us because they sense a spiritual chasm in their lives, because they sense the
proximity of a presence far greater than themselves, and they want to learn more. Yes, many are
undereducated. Yes, many bring money along with them, and yes, we do funnel quite a lot of that
into our research arm. Exploitation is a very subjective judgment, though, and we're no more
guilty of it than any other large organization.

"Like it or not, the Mycosystem is an enormous reality in our lives, and if the more established
religions have no meaningful observations regarding that, then it is time for the established
religions to give way to a more relevant paradigm. People come to us because unlike those
religions of the past, were the only ones willing to admit that there's an elephant in the living
room."

Not dtrictly true—Rev. Sacia Holt's Creation Murmurs being the most prominent
counterexample—but | let the point pass. "Some people,” | tell her instead, "accuse the Temples
of going too far. The psychotropics, the fecundity rituals, the Confessions of Awe... Some suggest
that the Mycosystem has become an object of actual worship among your followers."

She shakes her head. "No, I'm sorry, that would be stating it far too strongly. The spiritual
implications of complexity on so vast a scale are simply not known. If a mycoric soul exists down
there in that fractal wilderness, our apprehension of it must be fragmentary at best, though of
course that doesn't stop us from trying. At this juncture we don't have enough information to
worship the Mycosystem, or God, or anything really. It's a frontier that can only be explored when
we're brave enough to let a bloom run its course, the occurrence of which seems very unlikely in
the current climate. But thisisall very easy for outsiders to misunderstand.

"I agree,” | say to her, fighting to hold my temper, my impartiality suddenly strained just a bit too
far. "I doubt I've understood you at all. | don't see you people vacationing on Mars. | don't see you
volunteering to die in a bloom. Isn't apprehending spiritual truths a little empty if it isn't backed
up by actual deeds?"

At this, she flashes a kind of disappointed smile—'ve got her and she knows it. She seems as
familiar with the question as she is uncomfortable, and when she speaks, it's in a humbler, almost
apologetic tone. "Mr. Strasheim, we have decades of study ahead of us. The Immunity focuses its
energies in the wrong direction, in an aggressive and ultimately futile direction, and we would like
to see that changed. But we aren't stupid, and we haven't transcended our inherent human/animal
nature. We live upgtairs from the very greatest of unknowns—the inner planets transformed
almost beyond comprehension, the vacuum itself brought elaborately to life. Who can say what
our placeisinall of this? Isit so surprising, that deep down we're as afraid as you?"

From Innensburg and the Fear of Failure
© 2101 by John Strasheim

Back at the factory, | was greeted with hoots and caicalls as the guys looked up from ther machines.
Schmidk, Billings and Howe.

IIHW!II
"There heis, the Big Whed himsdf!"

"Hi, guys" | said, ducking my head. My journdism hobby was wel known, but it had never interfered
with work before, and the drama of its doing so yesterday was as gppedling to them as it was to me.
More, probably, because they didn't have to go anywhere as a result.



Jf Erngt, my shift supervisor for the last five years, stepped away from his paste-and-stitch press, came
forward and pumped my hand, a solicitous grin stretching out beneeth his bushy mustache. Strasheim the
vigting dignitary, yeeh. "So what'd they say?' he asked.

"I, uh, need aleave of absence.”

"Yeeh? Where're they sending you?"

| snorted, amused to be able to shock him as deeply as | was about to. "Earth,” | said.
He blinked.

"I need ten months, garting immediady. They have some kind of new ship.”

He blinked again. "Serioudy?'

"Yesh"

The machines had gone quiet, their operators dl looking goggle-eyed & me.

Erng pumped my hand again. "Jesus. Wdl done, then. | dways knew youd leave us one day. | aways
sad that, didn't 17"

"Sure" | agreed, dthough he never had.

He cocked his head, a gesture which managed somehow to point to everything at once—low celling, the
rusted floor, the reeking vats of glue and rubber, the guys..."Y ou gonna leave dl this?'

"Wont be easy,” | assured him.

He nodded, approving of the remark. "One thing: you've got to have a drink with us after the shift. Down
a the Engd." The guys nodded. Y eah, yeah, mumble whatg's, drink at the Engd.

"I'd like that," | said. "Whét time should | meet you there?'

"Met?' Erngt quirked his face up. "I thought we'd dl wak down there together. You know, after the
shift."”

| saw where that was heading, and moved to intercept. "l have to, ah, get my affairsin order. Close up
the house, that sort of thing. | report for traning firgt thing in the morning.”

Erngt's expression was long-suffering and tired. "We had a big spike of orders come in on Monday, you
know that. We're an hour and a hdf into a shift of twelve, for which you never cadled in late, and now I'm
supposed to press out eighty-nine units with only four guys? Don't do thisto me, Johnny boy."

"Do what? How are you going to manage tomorrow?"

"WEell manage tomorrow. Get somebody in off another dhift, | don't know. It's right now I'm worried
about, Johnny. Nobody goes barefoot on this planet; that's a respongihility | take very serioudy.”

His face and voice were profoundly sincere, and the funny thing is, he was right. Ganymede was not a
forgiving place, and the demands of life here did not dlow for much error or idleness or want. People
needed shoes, dothing, food, needed something every day, and somebody had to be there to provide it
dl. Nobody went barefoot, ever.



That was how | got talked into spending one more day a the press. Julf Erngt could do thet to you. It's
why they made him supervisor, | guess.

As promised, we dl marched down to the Engd together when it was over and the eighty-nine pairs
were drying on the rack. Didnt say much, though. The Engd, dark and moody as usud, had only a
couple of patrons besides us, people eating dinner rather than drinking, so the slence got farly
oppressive as we stared a each other across the iron table and sipped our beers. It pained me—this was
codting a good hit, probably three days pay when dl was sad and done, and | redly did appreciate the
sentiment. The guys and | had worked together for mogt of a decade and a hdf, and spent twelve hours
of 9x days of fifty-one weeks a year sanding practicaly shoulder to shoulder. But when you got right
down to it, gpart from commenting on the qudity of the beer we didn't redly have dl that much to say to
each other.

Hindgght filter: we could have taked about families, or palitics, or money, or anything redly. We just
didn't. Didn't know how.

It was Erngt who saved us, who single-handedly took on the burden of speech. He raised a hand,
showed it to us, then pressed it to the table's faux-woodgrain surface and did it around in a cirde, as if
feding the texture of the metdl.

"BEvary surface” he said, "is totdly covered in macrophages. That's our line of defense. That's what
separates us from Gladholders and dead Earthlings, what defines our whole society. We breathe these
things, we totally trust them with our lives. I1sn't thet right, Johnny?'

| supposed that it was.

"Down in the Mycosystem,” he went on, his fa mustache waggling, "there are no macrophages. That's
what defines its existence. That's why it's dl turned to goo. You ask me, we're just not making enough
macrophages. Immunize the whole solar system, that's what | say.”

"I'm not sure it works that way," | said uncertainly.

"No?' He shrugged. "I've dways wondered. | guess they would have doneit by now if they thought they
could. So what about thismisson of yours? What's that about? Y ou going to capture back some territory
for us?'

| shook my head, swdlowed some dark, rich been "No, just a scouting misson. Placing some
ingruments.”

"That'sdl?' He seemed surprised, disappointed. The guys grumbled their agreement with that sentiment.
"I guess so, yesh."

"Huh. Weird. Youd think if they were going to go to the trouble, itd be for something more dramatic.
But what do | know, right? Nothing. That's why I'm stuck in shoe heaven. Anyway, Johnny, were surdy
going to missyou.”

"Likewise" | sad. "Youll keep in touch?'
"Yes. Actudly, that'smy job."
"Oh, yesh. Right."

And that, sad to report, was about dl the conversation we had in us that night. Herodotus, | hear, was no



great conversationdist ether.
Four

A CAPITAL
SHIP

Base, town, factory, port, whatever Gdileo may be, the firg thing you notice about it is the peculiar
nature of the cold. Warm ar blasts through the corridors, drying the eyes and mucous membranes,
roughing up the throat, and yet the walls... Touch them for a moment and the cool is refreshing, for
longer, and you may lose some skin. Layered composite/ceramic nearly a meter thick, they are fine
thermd insulators, but the temperature in the rock outsde is barely seventy kevins, and it seeps.

Same goes for the floors and callings, so as | wandered in search of the shipyards that day, my feet and
scap were tdling me | was cold, even as sweat drenched and stained the armpits of my shirt. Waell,
"wandered” is not redly the right word, since a detailed map scrolled and swiveled on my zee-spec as |
negotiated the hadlways. But dongsde it was a dow, plantext news dump, with low-volume narration
mumbling from the earpieces, and anyway | was taking the long way around, in no hurry and in fact under
orders (well, suggestions) to gather information from any and al sources.

"Whaever seems appropriate,” the message had said. "Whatever helps you do your job, do. We're
paying for your judgment in these matters, so exerciseit.”

A light tour of Gdileo, then, abit of context for dl that isto follow. Alas, there isnt much to tdl. If youve
been there, you know the town (factory? base?) is a rat hole, a maze of tunnds and chambers that 1ook
and smdl like they've been pummeed with hand tools and hosed down with oil. You get that sort of 1ook
when ten thousand residents, none of them permanent, pass through their work contracts here like
boarding-school students, unencumbered by love or respect for their surroundings. Too close to the
equator here, too close to the surface. It's not that it feds unsafe—in fact, Gdlileo probably has the best
Immune and Response systems in existence. It's not that there isnt enough money flowing through; the
heavy dements on Ganymede are mainly imported through these very docks. It's not, as some have
clamed, alack of "feminine touch,” as something like a third of the resdents arein fact femde.

The problem is Gdlileo itsdlf; remoteness is part of the idertity of the place, part of its hisory. Never mind
that it's as easy to reach now as any other part of Ganymede, and certainly much easier than Cdligto or,
God hdp usdl, Titan. It just never has been "home' to anyone, and for that reason it never will be. Some
places are judt like that.

Oh, dl right, the place is not entirdy without its charm. The food is modly synthetic, don't ask me why,
but an ethic of rebdlion has taken hold of the culinary centers, leading to a cuisne which is certainly very
different from anything else you'e likdy to see. Anti-naturdism at its mogt refined: my lunch, eaten a a
corner stand with twice as many diners as stools, consisted of chewy blue spheres with vegudy meetlike
flavor, steeped in a swest, tranducent gravy that tasted chemica, medicind. This was ladled onto a
mound of starchy pellets and served in an iron cup, with an oversized spoon and a glass of water and a
napkin of dubious cleanliness. Good? No, not redly. But different.

Need | say more about the town itsdf? | think not. Eventudly, 1 found my way to the rddively open
spaces of the shipyard, where the cailings were higher, the wals farther apart, the crowds less hurried
and aurly. It's a methodica business, the building and servicing of spaceships, and this was immediatdy



apparent in the look and fed of the place. Large, complicated tools, pushed or carried with delicacy.
Unexplained power cables running here and there, but stapled to the wadlls, out of the way of tripping
feet. And signs everywhere, waming and exhorting: ABSOLUTELY NO ADMITTANCE, THIS
MEANS YOU!!! CAUTION: LASER LIGHT. CAUTION: ELECTRIC FIELD. CAUTION:
LIGHT FROM WELDING ARCS CAN DAMAGE YOUR EYE. There were even a few wardy
encouraging ones, such as PLEASE MOVE SAFELY and WORK WITHOUT EATING MAY CAUSE
DIZZINESS.

True enough.

The scale and dlutter of the place were a bit daunting. It actudly took me afew minutes to redize thet the
great shapes dl around, in every hangar and chamber, surrounded by frames and trusses and hoigts and
quietly industrious people, were in fact red ships and not mock ups or test articles or large pieces of
support machinery. The strange openingsin the cailing were doors leading up into tunnels leading up into
arlocks leading up into hard cold vacuum. | found the thought strangdly sobering.

Louis Pasteur was coming together on Platform 28, and the zee map guided me there without error.
Like the other ships, Pasteur was imprisoned in rigging and scaffolding. 1'd seen her blueprints many
times by now, and from what | could see she looked judt like them. And yet... Well, there was 4ill
something odd, something vagudly disturbing about the look of her. The hull was bumpy, spiky, amost
protozoan in appearance—that much I'd been prepared for. But the t-baance tactile camouflage,
designed to trick technogenic lebenforms into thinking it part of their own substance, was clearly more
then a Smple coating of paint.

How to describe it? The way it caught the light, the way it gleamed... Pictures do no justice. Rainbow
gray it was, like all on water, except that it seemed to be made up of thousands of tiny dots, except that
as | came closer, the dots broke up into millions of smdler dots, then millions more, smdler and smdler
until it hurt the eye. They gave a vague impression of mation, like ants. Yes, | remember ants, remember
looking down on their nests as they swarmed over some hapless insect, their bodies too tiny to make out
individudly, at least from a distance, so that the mass of them had the look of a living, bailing, fractd
whole. T-balance looked alot like that, in a way, dthough | understood a once that the motion was an
illudon, thet if | kept my head and eyes perfectly Hill the strangeness would evaporate, and the hull's
coding would settle into a sort of wet, pointillist glaze.

From a ramp on Pasteur's underside, behind the cables and scaffolding, voices emanated. | peered,
drawing closer, and was able to make out faces Vaclav Lottick and two men | didn't recognize, both
dressed in eye-blue spacer coverdls. Lottick looked up, saw me.

"Strasheém,” he said curtly. "Over here”
Yes, of course, | might have trouble picking out the right ship in the crowd.

"I'd like you to meet someone,” he went on, nudging one of the other men out into the light. Then dl three
of them were picking their way through scaffolding, approaching me with hands extended. "Darren
Walich, John Strasheim. John Strasheim, Darren Walhch.

"Ahg" | said, nodding to the tal, pepper-haired man Lottick had indicated and accepting the handshake
he offered. Firm, too firm. "A pleasure to meet you."

Daren Wdlich was an Immunity type of some sort, a doctor, and would be Pasteu's captain when the
time came. One of the six people I'd be sharing the next umpty-ump weeks with—I'd better be pleased
to meet him.



Wallich's face, draped loosdly in the manner of faces entering ther fifth or Sxth decade, drew upward
into a amile a my expression, as if aware of wha | was thinking. Probably he was thinking the same
thing.

"This other man is Tosca Lehne," Lottick said to me, flapping a hand in the ar between us as if trying to
form some invisble connection. Maybe doing something meaningful on his zee-spec, or maybe not. It's
hard not to notice that these devices, so rarely removed, have brought us a whole new body language,

have encouraged us more than ever to speak with our hands, to sketch invisblelinesin the air whether or
not they'll be turned into red linesin the specs of our audience.

"Hdlo," Lehne said to me, and | shook his hand as well. This man seemed more reluctant, more truculent.
He was the inventor of t-baance, or one of the inventors, but | didn't know much more about him than
that. His arms were thick and hairless, his jaw sguare, the pads of his hand disconcertingly soft. Too
many years, | thought, of working only with abstractions, of lifting his weight againgt too little gravity. A
hard, till-youthful body gone rdluctantly to flab.

"You don't sound happy,” | observed.

"He doesn't like thisidea much,” Walich said, grinning. "Leaving home for the misson and dl, but hey, |
wanted to be sure we had the best possible job on the camouflage, so | suggested he come dong with
usto be sure. | bet that's worth afew extraminutes cross-checking, en?' He laughed.

Tosca Lehne did not appear amused. Well, who could blame him? | wasn't thrilled a our prospects
mysdf.

"W, were happy to have both of you aboard,” Lottick sad to Lehne and mysdlf, in the same tone of
offidd friendliness I'd heard back at his office. "This is a fine crew we're putting together, a fine crew. |
couldn't put my trust in better hands.”

His tone was not a bad one, | hasten to add. Manipulaive, yes, but there was a conspiratoria edge to it
aswdl, asif the manipulation were a private joke between the three of us.

Wialich chuckled. "We can be spared, you mean.”
"No." Lottick grew more serious. "Not & dl. Not at dl."
"Some have better things to do,” Lehne muttered.

Lottick eyed him for a moment, but seemed not to find the remark worthy of comment. Instead he
turned, speaking now in lower, quicker tones. "Wallich, I've got Sx test batches to run this afternoon and
only hdf ateam to meter them. I've stayed too long aready, so I'll be on my way posthaste. I'd like you
to geek agm for me, clean up the activity reports and flash them down priority, yes? I'l read them on the
job."

"Not a problem.”

"W, nice seeing you again,” Lottick said, nodding dismissvey in my direction. "We have the highest
confidence."

"Welcome aboard,” Walich agreed. "WEell tak later in detall, if that's dl right. Get to know each other,
discuss your duties, dl that sort of thing. Fair enough for you?'

| nodded. "Y eah, whatever's convenient.”



He pointed his hand, pistol-style, his grin broadening. "I like that attitude. Whatever's convenient, ha ha
Mindif | archive that? Bang." The thumiyhammer fdl. Then, as he and Lottick turned away, "Vass, this
A-series, right? Fern loop blastoma, step rate unconstrained? God damn, you've got a fun night ahead of
you. Here, I'll walk you as far as the foundry. I'm headed that way anyway."

"Blasoma shmastoma," muttered Lottick's receding voice. "Give me. hdf a g.u. for every damn fool
tumor snipe hunt I've wasted nights on and I'll buy this ship. Severs has a lecture coming, let metdl you."

"Oh, | can imagine well enough.”
The sound of Wallich's laughter followed them out.

| turned to Tosca Lehne. "Our captain, en? He seems a bit... energetic. Funny. I'm not quite sure what |
was expecting, but—"

"Progthetic," Lehne said, Saring after the two men.

"That sense of humor, it's atickle capacitor. Implanted, skull base. The manisafish.

"A what?'

Lehne waved a hand. "You know, cold-blooded. Simy. He did it so people would like him better.”

| blinked, puzzled. Clearly, |1 hadn't been fdlowing the science and medicd channds closdy enough.
"Tickle capacitor. My god, that's amazing. And do they?'

IIE.]?I
"Like him better?’
"Oh. Yeah, | guess. He's captain, isnt he?'

"My god, that's amazing. Can they do, wel, for example, something like a conscience? Or a sense of
sdf-worth? The socid implications could be saggering.”

"l don't know."

A dhrug; no red response, no emationd engagement. The question didn't interest him. W, | could see
that Tosca Lehne wasn't going to be the easiest person in the worlds to tak to. Maybe Walich was not
the only one in need of prosthetic laughter. Thinking to try a different approach, to get Lehne taking
about his work, | reached out to brush my fingers admiringly dong Louis Pasteur's t-balance hull. |
pulled them back immediady, ginging. Quick ingpection showed that they were bleeding: little jewels of
red beading out from dozens of tin dash wounds, as if I'd touched a tangle of miniaure razor blades. |
gave alittle grunt.

"Careful,” Lehne said quidly. "It's sharp.”
| showed him a surly grin. "So | see. Y ou might have warned me.

He shrugged. "Didn't know you'd try to touch it. Yes, it's sharp—be careful. Also toxic, mildy
radioactive. Don't eat. Y ou know much about it?'

"No, not redlly."



"Oh," he said, and then just stood there eyeing me over. To his credit, he did look apologetic—not
seeming to know quite what to make of me, what to say to me, what to do about me. | was not part of
hisworld.

"You can explain it to me sometime,” | tried, smiling, | hoped, a bit more genuindy. "I'm very interested.
Meanwhile, isthe rest of the crew around? | fed | should get to know everyone before..."

He was shaking his head. "No, not here right now. They come and go, busy, dways busy, dways busy.
That's life, en? Come to dinner tonight, that's where you can meet everyone. Man and woman's got to
edt, right? Might as wel synchronize. I'll tdl you about t-balance sometime, if you redly are interested.
It's technicd, but I'll tdl it to you. Would you like to see the ship?'

"Why I'm here" | agreed.

"Wal, watch your head going in. Damn cargo hold, forced a redesign of the man airlock. Very urgent,
that cargo hold, dong with everything else. Accelerated schedule, no time to redly fix anything. And for
what? Dubious."

| shook my head. "I'm afrad I'm not following."

"Ah, never mind," he said, turning away. "Nothing makes sense, they don't tdl me things. This misson
ginks, | know that much.”

I've often thought | should have asked him to elaborate on that remark.

Did he mean something beyond the obvious, beyond the danger and discomfort, beyond the arm+twigting
that had apparently brought him here? | didn't ask.

Instead, | let it rall off me, and followed him docildly into the ship.
Five

FOR THE
GOOD ARE
ALWAYS
THE MERRY

Small, my god it issmall, my god it issmall... That wasdl | could think about as | sat down to dinner,
dl | had thought about dl afternoon. Wallich had met with me, as promised, and it was dl | could do to
keep fromtdlinghim | quit, I couldn't do this, he would have to find somebody ese. Rosenblum? Ancdl?
Oh, God, not Ancdl. The thought of him smearing his boastful opinions dl over the story, and then
grutting and crowing & me abouit it for the rest of hislife and mine ... And they would get Ancdll, too.
Somehow, | knew they would. And so | hdd firm.

But it was small ; the ship'sinterior was like a bathroom with seven shower ddls and a streetcar cockpit
wedged incongruoudy at one end, a utility closet wedged in at the other. I'd seen the plans, thought | was
prepared, but thiswas crazy. | was crazy.



Large and crowded, the cafeteria nonetheless had a little round table reserved for Louis Pasteur's crew,
right besde the sngle large window overlooking the shipyards. A hdl of a view, redly; four
haf-completed ships were vishble below, and two whole ones presumably drydocked for repairs. Louis
Pasteur hersdf was not among them, but together they represented three sizes, four overdl designs, sx
color schemes, and fully a quarter of Gdileo's shipping tonnage. The shop floor was enormous, probably
aful hectare sprawling some twenty meters below us, but dill | felt claustrophobic.

On my zee-spec, images threatened to crowd out the red world atogether: paired data gene sequences
soralling upward in tandem, the duplicate portions flashing like darm lights the lo Sengen and
Innensburg mycora, pulsng with false-color image enhancements and dhifting annotetions from the
library tutorid; amap of the solar system, with Louis Pasteur's course charted out as a dotted white line
anvinging close by Mars, kissng the orbit of Earth, and then findly rigng back toward the Immunity,
toward the cold and dark of the upper solar system.

And of course, | had a media window cyding dowly and methodicaly through my own net channels as
wdl. A reminder to mysdf: Thisis where you are going, and why. danger, a mystery, a brass ring to
be seized. Just stay cool and you'll be a part of it, be right there as it unfolds. Correspondent,
berichter, official historian to the Immunity. Nine months of hell and you'll have it all.

Beside me, Tosca Lehne snorted and banged a cup on the table. "Hey, Strasheim, she's talking to you.”

"Wha?' | looked up, saw that Jenna Davenroy had been spesking to me from across the table. "I'm
sorry, | didn't catch that.”

Shaking loose a few stands of unruly, tin-colored har, Davenroy rolled her eyes and stabbed pde fingers
athear. "l sad, wha are you reading? Pardon my nosiness, but what we read at the dinner table says
an avful lot about us as people.”

"Yeeh," Tug Jnacio chipped in, "especidly what we read when people are trying to meet us. Come on,
gvewith it. Geek it over.”

"It's nothing," | assured them. "Jugt a little homework."

"Hash it to me" Jinacio indsted, not quite ruddy. His face looked as though held skipped a day shaving,
though his short hair was immaculaidy brushed; the tone of voice matched this image perfectly, a once
cardess and deliberate and attentive. He seemed the sort of casud charmer who could hover at the edge
of rudeness and never quite cross it. Probably common in hisusud dircles: he was a Response lieutenart,
twice decorated, most recently in charge of a unit of eght rowdy veterans and a pair of trainees. I'd read
through the bio an hour or two before, and found it impressive. Nobody cdled him by the name it gave:
Christofolo. Nobody questioned hisright to speak as he pleased.

The woman, Jenna Davenroy, interested me less. A nuclear engineer alittle over hdf my mother's age,
she was dated to be Pasteur's ladderdown expert and chief propulson monitor. Her bona fides seemed
more academic in nature; she had rescued no children, but had gpparently contributed to the body of
knowledge that kept the lights on, the caverns warm. Just now she was nodding, agreeing with what Tug
Jnacio had sad.

"What better way to get to know you than rifling through your private thoughts? Do please dlow us™

The linesin her face were not numerous, but they cut deep, and moved readily when she talked. Her
gaze was weghty.

"Redly, it's nothing," | indsted, conscious suddenly of being the only one at the table not wearing spacer



blues. But | flashed them copies of my windows.

Jnecio whigtled. Davenroy's eyebrows went up. "Cluttered,” she said, her tone amused but aso oddly
goproving.

| blushed and ducked my head. "I don't usudly run so opague; I'm just trying to psych mysdf up for this.
... I don't know. | saw the ship today."

"Ah," Davenroy said, nodding. "A little anticipatory cabin fever. That's normd. | take it you haven't done
dhip time before?"

| shuddered, my nodtrils filling with the mingled scents of sweat and excrement, my ears with the moans
of those who'd been confined too long to their bunks. Free movement ghifts limited to four hours, day
after day. "No," | said quietly, "not Snce the Evacuation.”

"Doesn't count. Conditions have improved a lot snce then. Still, the zee is your friend; you should keep
thet inmind at dl times. Y ou don't dabble much in visud idestion, | take it? Most people don't.”

"No," | agreed, "I don't."
"But you have no specific objection to the practice?"

| shrugged. Idegtion was a habit, like sweets or simulants or acohol, not inherently deviant or harmful in
and of itsdf. Useful in the arts and sciences, of course, and practiced by many respectable citizens. And
yet, most of the Immunity’s ideators Smply had too much time on ther hands, and too little energy. Why
change the world, or even yoursdf, when you could craft or purchase fantasy environments optimized to
your taste and habits? Illegd spec mods aside, the eyes and ears could absorb a great many pleasurable
gimuli—not so different, redly, from ligening to music or going out to the theater or flashing down the
occasond VR drama. The temptation was an entirdy natural one, and suspect for precisdy tha reason.
Yes, | had done it from time to time, but not often. We had a society to run, now, didn't we?

"Oh, drink your tea," she said, waggling a finger a me. "Staring a bulkheads for a few weeks will leave
you a bit more open-minded.”

"Open-minded? That's a funny phrase to use around this one, it it?" Another woman had arrived, and
presently sat down beside Davenroy. | recognized her at once as Renata Baucum, the one Pasteur crew
member whose exact function | couldnt quite grasp. Veterinarian? Zoologist? Microbiologist? Her
records hinted at dl of these things.

"Hdlo" | sad to her, sdting my cup down and extending a hand. "John Strashem, misson
correspondent. Y ou're Baucum?”

"Quite" she said, flashing white, pointed teeth.

"Pleasure to meet you," | said. And meant it, too; she was rather more griking than her portfolio images
hed indicated, her long hair more slken, her jawline curving more gracefully. Well, who looked good in
their ID holographs anyway? | amiled back. "I've been wondering about your job."

She blinked, tapping politdy at the empty ar between us. "Yes?'
"Yegh. Well, | mean, what isit? What's your job title going to be?"

"Oh, bioanayg, | suppose.” She looked embarrassed, maybe a litle annoyed. Her eyes, too, were
deeper and more piercing than the holograph had shown, coolly reflecting the spacer blue of her



coverdls. "All the little Iebenforms, | just love to see them tick. With any luck, I'll be entirdly superfluous™
Her eyes traveled up and down, examining me. "And you, a berichter. How interesting. Or do you prefer
‘correspondent'?”

Despite the amile and the good-natured tone, she had managed through careful inflection to make clear
that "berichter" and "superfluous’ were linked concepts, that she was kind enough to speak with me, but
that | shouldn't take it as any sort of 9gn of equdlity.

Wil

I indined my head palitdy, to show that her message had been understood, and then, taking a moment to
peek under the table, | matched her tone: "Those shoes you're wearing, miss. Are they comfortable?’

Her thin amile collgpsed into blankness and mild confusion.
"Do they hold your feet down? Provide adequate traction? Are they flexible despite tharr weight?!
"They're okay," she said, puzzled, eyeing me with suspicion.

"I'm s0 very glad,” | told her. Ther tapered-fan shape, like huge outspread toes, gave them away; they
were, of course, Philusburg shoes. Mine.

Tug Jnacio let out a sudden laugh, and then Lehne and Davenroy joined in, and the look on Renata
Baucum's face showed her understanding that the joke had gotten away from her, that she was somehow
the butt of it after dl. Creditably, her amile returned, and she favored me with a new look and message:
Very good, sr. I'll be more careful next time.

Jug then, Darren Walich and another man arrived, set food trays down, occupied the table's last two
Sedts.

"What's funny?' Walich wanted to know. Jnacio and Davenroy just laughed a little harder, and Walich
seemed unable to keep from joining them.

"Hi" | cdled out to the amdler man beside Walich. "John Strasheim. Sudhir Rapisardi ?!
"The same" he admitted, and we shook hands across the table.

A biophydcigt, Rapisardi had coordinated the design of the TGL detectors so centrdl to Louis Pasteur's
misson. | wondered how that mugt fed—having this nine-month party thrown more or lessin his honor. |
would have to remember to ask him sometime. Anyway, he was the last crew member | had to meet, 0
| told him, "I'm very pleased to meet you." And meart it.

Baucum caught sght of something behind me. The laughter around us died. Heads turned.
"Sticks," she muttered, scowling.

| turned to look. Indeed, a quartet of uniformed police had entered the cafeteria, and were gralling
among the tables with no clear intention of Stting down. Two of them made a discreet but careful job of
sweegping air, their sniff wands held out at waist levd, ticking back and forth.

"What's hgppening?’ | asked quietly.
"Security sweep,” Baucum said. "Looking for accidents.”

"I'm sorry?



Captain Wdlich, for once, had stopped laughing. "Weve had some accidents” he said to me. "And some
vanddism beyond what's usud. Some higher-ups worry there may be a pattern to it, but this is, well,
counterproductive for one thing. If some fool is monkeywrenching around here, it won't be those guys
who find it."

"Vanddiam of Louis Pasteur ?' | asked.

"Sometimes”" he agreed. "Sometimes not, but our bay does seem to have more than its share of
problems. Do keep your eyes open, right?"

| was shaking my head, puzzled. "Who would do athing like that?
What's to be gained?’
"Oh, who the fuck knows." Wallich dug into his food, not amused by this subject at dl.

Eventudly, the sticks finished their sweep and Ieft the room the way they had come in. Looking for what,
for the sharp, distinctive reek of guilt? Right. Looking for nothing, | decided; probably nothing more then
ashow of force, and misguided as such. Since when had anyone taken the sticks serioudy? Get a real
job, friend; if this were a police state they'd have hired somebody smarter than you.

Conversation dowly resumed.

"It does seem a little misguided,” | said to Wadlich eventudly, "drutting around like that. You'd think
they'd have more subtlety.”

"Yes" Renata Baucum agreed, her gray eyes hard and glittering. "You'd think so. Drop a spy or two in
our midst, perhaps?’

She was looking at me strangely, some muddled combination of expectation, contempt, perhaps a hint of
unesse. Did shethink | was apalitica spy? A stick? A saboteur?

Frowning back at her, | shifted in my seat. "Baucum, I'm recording you right now. Bits and pieces of this
conversation will find their way into a collage, a the very least, and will be shared with thousands of
readers. Does that make you uneasy?'

"Uneasy?" She considered the word, then nodded. "I'm unessy that this misson has a reporter assigned
to it, yes, particularly since our objectives are dearly palitica rather than scientific, amed at pleasing both
inactionist and exterminationist factions. A neat trick! Do you know what a mirrored door looks like? It
looks like an open room. But it isnt; it's a closed room, with a mirror on the door. That's whet | see
when | look at you."

| blinked, snorted, not sure how to respond. "Am | supposed to gpologize?!

The rest of the crew had gone slent, and were watching us with interest.

"You wouldn't know what you were gpologizing for,” Baucum said. "Just never mind. Just forget it."
| shook my head. "No, you brought this up. I'm ligening.”

"And so are thousands of people,” she said, more quietly, dmost whispering now. "That's my problem
with you. Thousands of people are going to think whatever you tdl them to think. That everything is safe,
that changes to the status quo are unwelcome and dangerous? | mean, who are you, redly?"

Sghing, | picked up my spoon and shoveled aload of grud into my mouth. "I work in a shoe factory,” |



sad, before I'd quite finished chewing. "Sometimes, | tdl people what | think. That's caled 'enlightened
discourse.™

"I've seen your work," she said, nodding dightly. "Very enlightened.”

Suddenly, she sat forward, leening her elbows on the table. "Let me tdl you a story, dl right? It's about
the word ‘'mycorum,” which came into use because when technogenic life firs got away from us, the
ealies examples filled the same ecologicd niche as mog fungi. Decomposers, right? Start with a
complex organic structure, then break it down, burn it up, use it to fud the process of your own
reproduction. The eat-bloom-spore cycle was nothing new—the mycora were just a good ded faster
about it."

| gestured politely for her to continue. "Y es? So?"

"So, when the Earth's biosphere was fully converted, there was nothing left to decompose. The mycora
should have died, but they didnt. Instead, they very rapidly evolved photo- and chemosynthetic
pathways which enabled them to use inorganic matter in their reproduction. Becoming like plants, only a
grest dedl more versdile. In fact, they've done a much better job of vivifying the Earth than organic life
ever did."

"Do you admire them for it? In a Temples kind of way?' | asked, suppressng a shudder.

"Admire?' She scowled. "In atechnicd sense, yes, of course, but you're not going to trap me that eedly.
I'd like to have the Earth back as much as you, believe me, but its current tenants have been very
effective in assarting their daim.”

| gave her agood hard look, watching my indicators to ensure | was recording a good image. "I may be
alittle dense, Baucum. What is your point?'

Her expression flared, not angry but impatient with me, with my presumed ignorance. "The point is that
we 4ill cdl them mycora. Ther centrd functions have changed a trillion times more than our attitudes
toward them. Such blindness may well be the degth of usdl.”

"And you think thisismy fault?"

She looked down & her food, then back a me. "Your fault? No, | suppose, not redly. But you're a part
d_ll

"I'm a symboal to you, planted here to annoy you. A door with a mirror on it, nothing more. |s that it?"

"Oh, fing" she said, looking up & me again with angry eyes. I'd cornered her—not the best way to
conduct an interview, or a conversation. "Fine. You're a red person, not a symbol, nobody at dl is
jerking your grings, and the attitudes of society are not your fault. And you have a real job, too, so
maybe I'm just a bad person for opening my mouth. Are we finished?'

There was a dlence about the table for severd seconds.

Embarrassed, | answered as mildy as | could: "If you like, yes. But if you need an audience for your
idess, I'm dways availabdle.”

"How wonderful," she said.

Daren Wadlich difled a laugh. Me? | returned to my dinner, thinking that somewhere dong the line,
someone should have tried allittle harder to find crew members who might actudly get dong. But who'd



bother with such frivalities, when there was work to be done? Busy, always busy. That's life, eh?

After dinner, Tug Jnacio took me aside, stood with me in front of the big window overlooking the
drydock bays.

"It isn't too late to back out,” he sad, his voice noncommitta, while managing to avoid any sort of
implication. That | was unsafe? That | was cowardly? No, it came across as a Smple statement of fact, in
case the idea hadn't occurred to me.

| strove to match histone. "I'm fine"

"This t-baance duff, you know there's been no testing of it. Likdy itll just fal for some reason. Possibly
not, right, but I've got to live my life as though that's true. To do my job, I've got to make every
unfavorable assumption.”

"My own incompetence included?'

His answering look was friendly, amused. "Competence | couldn't care less about. Not my worry.
Captain wants you, Captain gets you. It's your cdm tha concerns me. Are you cam, John?'

Cdm? How to answer a question like that? Say that I'd survived the end of the world, survived the
journey here, survived the building and burrowing of the years that followed? Tdl him that since that time
I'd seen nothing darming, done nothing darming? That | wept a funerds, no matter the deceased's
identity? He didn't want to know these things.

"Maybe" | sad to him, somehow not annoyed, "you should shove my head in a bucket of cold water,
and see how | react. My guessis, I'd flal around like mad until | got loose, and then 1'd throw a punch or
two, and then probably back off and start screaming at you. But it's hard to say, redly, until it happens.
People are funny that way."

He amiled. "That's not a bad answer. But not a complete one, ether.”

"No?' | turned, looked out at the gray-black shipsin ther gray-black drydock berths. Thered be a man
like Tug on each of these, a man responsible for bloom and fire safety, for emergency response in
generd. The vast mgority would come from spacer backgrounds, rather than from the Response corps
itsdf, but then none of these ships, in thair locd supply and survey runs, would ever face a danger like
ours, would ever be quite so immediady in harm's way. This questioning, then, was not only warranted,

but necessary.

"Il tdl you what," | said. "If anything happens, I'll promise to put a high priority on staying out of your
way. | think | can promise that much, at least.”

He nodded gpprovingly. "That's dl I'm after, John. When things go sour, there isn't a lot of time to dick
around. If | sense you're a lidhility, I'l have to add you to my lig of problems. If not, you can be ssfdy
ignored, and | mean that in the kindest possible way. | have no objection, by the way, to carying a
reporter on the misson. | think it's probably a good idea.”

"Good?" | said, unduly flattered by the comment. "Why, exactly?’
"Hdl, friend, if you can't answer that, maybe Captain's asked Herr Lottick for the wrong men.”



He clapped me on the shoulder and walked away. It hadnt been an insult, hadnt been delivered or
received as one. You know how harsh words can cement a friendship? As if to say, you and | are close
enough that these barbs won't come between us. That was what he sounded like.

| had to admire the trick; few people bothered with it anymore. Who, &fter dl, had the time to practice?

Six

SOMETIME
S THEY
GET OUT

"One-quarter starboard yaw turn," Darren Wadlich cdled out. "Two-tenths gee-thrust on my command.
Go! And... thrust vector digned, intercept course, median consumption trgjectory. Right on the average,
people, give yoursdves agold gar.”

Grunts of approva filled the bridge. Four gtations here: one for Wallich, one for Tosca Lehne, one for
Renata Baucum, and, oddly enough, one for me as wel. A crowded environment, and a confusing,
visudly cluttered one as wel: metd bulkheads painted beige, covered here and there with text-covered
white plagtic and sprouting orange seats and dark gray control consoles. A bridge designed for zero
gravity and not meant, particularly, to be understood at a glance. Since my actud seat was on the celing,
and | didnt like to strap into it at Ganymedean surface gravity, | had conducted the drill standing up
between the chairs of Lehne and Baucum, reaching up awkwardly for the controls, my arm a little siff in
the uniform which, after 9x days, | dill hadn't quite got used to.

"Nobody's jugt a reporter on my ship,” Walich had told me severd times. "You can run the resource
dlocation oversght console. Veto authority over information systems and power dlocations—any fool
can handle that."

Nice to know he had such confidence in me, but then, the job actudly did appear necessary for the
proper functioning of the ship. The dlocation programs hiccupped rather more often in his rehearsals than
they would in red life, but when | falled to compensate properly, the very best result would be a waste of
fud during maneuvers. The worst | wasn't so sure about, but it probably involved life-support failures and
reactor overloads and everyone winding up dead.

So how about that? With a few day's traning, | could be an actud crew member on an actud
interplanetary ship. My offida rank was logged as "Spaceman Recruit,” though my pay was an
officer's—actudly a bit more than I'd made as a cobbler.

"Captain?' sad the voice of Jenna Davenroy over the intercom. She was crammed into the tiny engine
room with Rapisardi, keeping the engines hedthy. This seemed to involve keeping their uranium fud at
the proper temperature by regulating the flow of coolant through the three ladderdown reactors. The job
seemed to frustrate them both.

"Go ahead, engine room," Walich said.
"Captain, | hear an darm," Davenroy said.

"Yes? What darm? What's your satus?'



"Not my dam,” she corrected. "l hear it. Outsde the ship, | think, in the hangar.”
"Outsde? Ah, crap.” He chuckled. "Okay, fire drill. Everybody out, snglefile”

| couldn't tdl if he was joking or not, but the others worked their harnesses loose and struggled out of
their seats, and | followed them out as they I€ft.

Tug Jnacio adone had no assgned function during flight; his job was to wat around for an
emergency—red or smulated—to happen, and then to spring indantly to proper action. Thus, he was a
the main hatch before anyone ese, working the latches, throwing it open, jumping boldly out onto the
shipyard floor. The rest of us squeezed through behind him, twidting and ducking around the controls and
protuberances, of the modified cargo hold.

Outside, yes, there was an darm bdl going off—BING! BING! BING! BING! Not a fire but a bloom
dam. Hard-hatted workers ran here and there across the floor, doing who knows what. Security was
here, as wdl, the pair of sticks Wallich had rductantly cdled in as my reports drew larger and larger
crowds of gawkers, who proved more and more difficult to send away. But the sticks didn't seem to
know what to do. They stood looking around, waiting for something obvious to happen. Like me, they
couldn't seem to tel if this was a drill.

| caught sight of a stranger, a hdmetless and visorless man in Street clothes, doing something up againg a
far wall. Uringting? No, dumping something out of a bottle, some milky liquid that splashed into one of
the air vents there. Well, that sure didn't ook right. Pointing, | shouted to the sticks, but they had seen
the man dready and were hurrying toward him. Where had he come from? An ABSOLUTELY NO
ADMITTANCE door?

Hdfway there, the sticks hated. The man himsdf was backing dowly away from the wal, his atention
focused on the air vent, on what was happening there. Smoke? Fire? Contamination?

Bloom.

| had lived two decades in the Immunity without ever seeing one up close. I'd seen them often in VR
collage, of course, but how was | to know how completdy the intervening technology blurred the
experience? The ar vent and the wdl it was part of began to boail, their substance turning fluid, turning
into rainbow-threaded vapors as the tiny, tiny mycora disassembled them molecule by molecule. The
process was dower than | would have expected, like watching a pool of spilled syrup ooze out across a
table, but the immediacy, the reality of it had frozen me in my tracks. How vivid the colors, how crisp
thelines and edges! | knew exactly whet | was looking at: class-one threaded bloom in early germingtion
phase, about two minutes before fruiting began. Some structure aready vishle in the expanding fog,
cryddline picks growing like needles from the drydock wal. | knew exactly what | was looking at, and
yet it looked nothing like | would have expected. Nothing at dl.

Had the man with the bottle caused this? No, of course not. What an absurd thought! Mycora had
caused this, deadly spores riding the solar wind up from the Mycosystem, kicking around Jovian space
probably for years before somehow finding their way in here. No human intervention involved, nor even
possible. Why ese have an Immunity at dl?

Clearly, the man was fighting the bloom, as | would be doing if I'd had a better idea how to go about it.
Tug Jnacio, of course, was hindered by no such ignorance. He sprinted for the nearest emergency
locker, removing his Response hdmet and dashing it againg the glass, reaching for the equipment insde
and running a double armload of it right up to the edge of the fecund area. The bottle man, gpparently
mesmerized, continued to back away dowly. The sticks, God bless them, turned tail and ran for the exit.



With my crewmates standing mutdy around me, | watched Jnacio open a macrophage magnum and
heave its powdery contents into the heart of the bloom. Watched him pick up another and ancther,
repegting the process. But the phages seemed not to have any effect; the rainbow migt continued its dow
expangon. An uncataloged pathogen? Jnacio changed tactics, started throwing witch's tits to freeze the
area down, but the effect was not noticegbly better, and | began to really worry, because if fruiting
bodies were given a chance to form, spores would be blasted dl over the ingde of this hangar, and
Gdlileo would have a problem like Gdlileo had never seen nor dreamt of.

What happened next | can describe in detail only because my zee-spec was recording at the time. My
own memory is of screaming and jogling and running, nothing more, but of course the clear, steady
images show that | mugt have been ganding there watching as the bottle man stepped up behind Tug
Jnacio and pushed him bodily into the bloom. Tug's body did not come apart a once into threads and
dust, but his skin had gone rainbow-crystaline with mycoric frost before he'd even hit the floor, and of
course he never did rise. Did my recording capture the full depth and character of his scream? It was a
quiet thing, mewling and pathetic with surprise. How can this have happened to me? How can this
fate be mine? This pain, this PAIN, how can it be mine?

Inmy dreams | hear a scream sometimes that is like the one | recorded, in the same way that the actud
bloom was like the VR collages that had supposedly prepared me for it. That Jnacio suffered in the
twelve seconds of his death goes without saying, but the images are not on file God, | owe him that
much, at least.

Agan, | have no memory of the bottle man speaking, but in my private records he turns toward us, his
expresson frantic with morse and fear and rage. "They're bombs," he saystightly. "I can't let you do this
However human it may be, it's monstrous to destroy what you don't understand.”

And then, whether through accident or miscaculation or deliberate suicide, he steps allittle too far to the
left, catches the edge of the bloom, and dies eaborately. Maybe | should ask other withesses what they
remember of these events. Maybe these things Smply have no place in the mammedian brain, no means of
being recognized or stored, or maybe I'm just blessed with a poor memory. | don't redly care.

My recollection rgoins that of the zee-spec as Darren Wallich crowds into my view, grabbing me by the
shoulders and shoving me up the ramp, into the Louis Pasteur's open hatch. ... not going to get through
the t-balance," he was saying, "but if the roof collapses we're over and done with. Get aboard! Get
aboard! Damn it, I'm not going to tdl you again!”

At lesst the scaffolding was gone, the ship bare and gleaming in its peculiar way. | did as | was told, and
the hatch was closed behind me.

No windowsin Louis Pasteur—have | mentioned that?>—but there were camera dots embedded in the
hul that could assemble a visud image and project it through a zee-spec. Somehow, | was coherent
enough to manage this task, and so was watching as the exit portd irised open in the caling above us.
Our ladderdown reactors hissed to life. Propulson came online. The world shuddered. | even reached up
to my console and adjusted the memory alocations as our landing feet broke contact with the floor. She
starts—she moves—she seems to feel/The thrill of life along her ked! After that it was the danging of
shiplocks, the roar of engines, the press of acceleration as we fled the interior of Ganymede for the safety
of the cold and dark outside.

"I hope the gticks got out | said in an even tone, to no one in particular. And after that a lot of us were
crying.



The wisdom of assigning reporters to hazardous space missons may be a subject for debate, but I'll point
out that | was the fird to know what was going on, once we'd made orbit and had a chance to get
communications set up. About an hour, 1'd say, though it may have been less.

A quick tour of the Gdileo dally records, dill unfolding as | perused them, reveded that our bloom had in
fact been the second of four that occurred within the space of an hour. All were now under control in a
FHnd Alet freezedown, with two pathogens identified and catdoged for future Immune response.
Cleanup crews were deilizing the areas, and repairs were expected to commence within forty-eight
hours. Conddering the seriousness of the event, casudties had been light—only twelve fadities thus
fa—but materid damage estimates had dready exceeded two million g.u., enough to feed the entire
Immunity for a week.

Even more disturbing was the news on alot of the talk channels
"...ifitisn't the Temples I'll kiss the bloom with my own two lips...

"... spokeswoman denies involvement. My asdl | read unauthorized access by Temples members in
the vicinities of all four events..."

"... police raids on a pair of Temples laboratories have already taken place. Authorities can
'neither confirm nor rule out' some form of human assistance in the initiation of these blooms.
How they could transport the spores | have no idea..."

| thought of the bottle man, and shivered. What kind of bottle had it been? What kind of contents?
Technogenic life was very nearly a universd solvent, capable of disassembling dmogt anything. Our
knowledge of any given mycorum's inner sructure came soldy via the phages that absorbed and
destroyed it, and occasondly from direct microscopic assay of the remaining fragments. You couldn't
amply pack a bunch of live mycorainto a bottle and carry them around with you, even assuming you
could safely collect them.

There was d S0 a crazy-ass satement from the Temples of Transcendent Evolution themsalves, echoed to
mog of the news channds on the network:

"The events of this afternoon are tragic and regrettable. However, no such action has been
sanctioned nor shall be sanctioned by this organization, which is humanitarian and agnostic in
nature. It is possible that human beings are partly responsible for what has happened, and if the
parties involved—if any—are affiliated with the Temples in any way, we shall certainly get to the
bottom of it. We revile malice in any form, and offer our full cooperation with any investigation.

"However, a possible motivation for this attack—if in fact an attack has occurred—has become
known to us. It concerns the Louis Pasteur and its supposed mission of discovery; one or more
persons claiming a close connection with the endeavor have favored us with an anonymous
message—detailed and credible within our ability to determine—indicating that the 'detectors to
be seeded across derile portions of the inner planets are in fact ladderdown explosive devices
intended to devastate the surfaces of these worlds.

"Little is known about the physical and psychical workings of the Mycosystem, and such an
attack, in addition to its grave moral repugnance, could have severe repercussions throughout the
solar system. It is possible that today's events represent an attempt by desperate persons to



prevent this tragedy from occurring. If so, we can only lament that we were not approached
earlier, so that a more clement solution to the crisis could be found.”

Wil

| flashed summaries of this informetion to the rest of the crew, and could not resst linking my zee-spec to
aship-interna camera dot to record and download a brief news channd commentary of my own:

"John Srasheim here. Listen, citizens, none of this makes sense, even to those of us who were
there. Please, let's burn no Temples tonight."

Eventudly, Vadlav Lottick got ahold of us, usng a ful VR conference channd in redtime flash. "Pasteur,
Lottick here? His face, when it appeared before me, was gligening, flushed with rage. "It's the goddamn
Temples. | knew we should have been suppressing that organization, | just knew it. Reply!"

"Pagteur here, go ahead," sad Wadlich, and suddenly my view of him, seated on wha was for me the
celing, was blocked by a mosaic of imaged faces Wallich's own, and mine, and Baucum's, and Tosca
Lehne's. Another window showed a distorted view of Davenroy and Rapisardi in the tiny, dimly lit engine
room. None of us were actudly looking at the cameras, o our images scattered around Lottick's own in
amessy jumble that seemed interested in everything but him.

As it turned out, Lottick's information sources were even better than mine. Youd kind of hope so,
wouldn't you? What he said was, "Weve got two very bad mycora on the loose. Blooms are controlled
in Gdlileo, but the same pathogens are arting to crop up in the Fve Cities. Immune system primed for
them, but goddamn are they tough to fight off. Early andysis shows they contain the entire genomes of a
number of our latest macrophages, and awhole lot of other crap besides. We know how they're doing it,
a leadt: it's goddamn humean intervention. The splice marks are plain as a letter of confesson!™

"Come again?' Wadlich said, though of course he mugt have heard perfectly well.

"Somebody," Lottick snarled, "has been modifying and breeding these things right under our noses.
Somebody, yeah. It's the Temples. What about those goddamn ‘probe packages they launch into the
Mycosystem two, three times a year? What about those? Are they sending their best results back down
to the source? Thisis bad, Walich, thisis very bad. Don't you dare land that ship."

"Why not?' asked Baucum, sounding a that moment about as flustered as | fdt.

Lottick's face darkened further. "Why not? | thought we understood each other. One, Louis Pasteur
was amog certainly the target of these attacks. Or one of the targets, anyway. Set her down and you're
just supidly asking to be a threat to yoursdves and others. Not on my say-so, youre not. Two,
somebody is directing the evolution of these mycora. We've been tregting severe cold adaptation and
other upper-system threats as extreme long shots, but wouldn't you say the odds suddenly look a lot
better? Weve made a huge investment in that ship, and right now I'd say it's sefer indde the damn
Mycosystem than it is here at home.”

"We don't have any food aboard,” Walich pointed out.

Outraged, Lottick made a face. "Wdl, boo-hoo, Walich. Some of us down here don't have functioning
bodies anymore. You've got a pap syntheszer and a water tank, and you took fud and cargo three days
ago, and asfar as I'm concerned that means you're fully operationd. | want those goddamn detectors in
place and online as soon as goddamn possible, before we wake up one morning two meters deep in goo.
That's your misson. Have | made mysdf clear?'



"Yes, pefectly,” Wdlich shot back. "But | dill say we're undersupplied. 1 don't think we even have
enough oxygen, unless we want to ladder it out of our fud supply. There is no margin aboard this ship,
and | won't fly her likethis"

"So fine. So get supplies from the goddamn Gladholders for dl | care. You are not to set that ship down,
and | doubt you're particularly safe even in orbit. Whatever you do, do without excessve delay. Look
around you, Walich; we may be too late dready."”

"Understood,” Walich said thoughtfully, his grin creeping back into place. "But you're right, we could
pass through the Hord asteroids on our way down. That's probably afarly workable idea”

And so that fateful voyage was born three weeks premature, amid pain and terror and an amos lethd
lack of planning. And rather a lot of unfinished business, yes. Smdl mercy, but a least I'd never told
Momma about the plant I'd been meaning to buy her; she and | would, as per her prediction, never see
each other agan.

Seven

SPEED

In a gravitational sense, the Gladhold is far, far below us, so much so that it would take three
years to fall that far, assuming we nulled out the heliocentric velocity we started with, namely
Jupiter's. But canceling that orbital velocity would ladder a mere gram of uranium, even counting
the energy required to escape Jupiter in the first place. What's planned here is somewhat more
intense: burning half our fuel supply all in a shot, flinging Louis Pasteur sunward on a "beeline"
trajectory that intercepts the Floral asteroids in just twenty-three days—a new all-time man speed
record. and then, God willing, burning the other half to stop us when we get there.

Our inner-system schedule is smilarly compressed: Earth on day 43, as opposed to 151 in the
original flight plan. Alas, well be paying for this performance in our final burn, which will take
over seven months to return us to the Immunity. A kilogram of uranium seems like a lot when you
just want to power a city, but down there it's like feeding the family on a single tangerine.

From Rrrrrrrrrrocket Ride
© 2106 by John Strasheim

Things were 4ill in a state of disarray, nobody redly sure what was aboard and what wasn't, who did
and did not know of our departure, when Davenroy lit the engines up. Life was a messy conference cdl,
acrowding of fear-ginking bodies, a hunt for checklists and ar filters and Ve cro drips to hold things
down when the weightlessness returned. Thrust surprisngly heavy, about twice the gravity we'd dl got
used to a Gdileo, and there | was, hanging from my seat straps, feding the blood poal lightly in my head.

Thewordt of it was that my dlocation duties were quickly done with, and everyone ese seemed to have
ajob to do. Soit wasthat | pulled up an externd window and a navigation graphic, had time to corrdlate
the two, and made the announcement:

"Our orbit takes usright past the starship. | mean, right past it."

"Departure conic,” Darren Wallich said digtractedly, his eyes on indruments | couldn't see. "'Orbit’ usudly
means you're not dill under thrugt.”

"Not by my dictionary,” | fired back, unaccountably annoyed at the contradiction.



"Possbly. But learn the language while you're here, right?"

"Anyway," | continued, "our departure conic looks like itll bring us very close, like within a couple of
kilometers. It should be coming over the horizon right about now."

"Coming over the limb," Wdlich corrected. And chuckled.
Oh, this was going to be a fun voyage.

But now everyone started stabbing at the air, pulling up exterior-view windows to see what | was taking
about. Here is what these windows showed: a circular opening in space, a hole not only through the
ship's hdl but through chairs, indrument pands, and people—a hole looking out at focus infinity, no
maiter what was in the way. Not so hard on the eye, redly, but it takes getting used to, especidly the
way it tracks head but not eye movements. Turn to look a someone, and suddenly there are stars
showing through where a face or a heart should be.

Or in this case, the limb of Ganymede showing through, with the stars unwinking above it. In one
direction, the gtripy beige face of Jupiter saring down, not nearly as big or imposng at this distance as
you'd think. In the other, a scattering of smdler moons, faint crescents in the light of a too-distant sun.
Below, the gray, cratered, raked-looking surface of home, lifdess and cold, the ice just one more hard,
rocky minerd inits crust. And there, coming over the horizon right beside Renata Baucum's head, a tiny
but unmistakable gleam of metal. The starship.

"Not much to look a," Tosca Lehne observed.

True enough—what | saw was a long, skinny barbell, mirror-bright and dl but featuredless. But smaler
oleams surrounded it, crew pods and congtruction boats strung on just-visble lanyards like insects caught
in a web, and these provided some sense of scale as we approached. Big, very—just over a kilometer
long and about afifth that wide a the flared ends. The end pieces themsdves would probably have fit in
the main cavern at Philusburg, but you'd have to dice the centrd shaft into ten or twelve sections and
squeeze them in over flattened buildings before you'd even get close to fitting the whole structure in.

Surface details gradualy became visble as the ship's image swelled: haiches and umbilica sockets and
painted sgns too tiny to make out. But ill the overdl impresson was of smoothness, featurelessness, as
with an old-style aircraft or submarine. It didn't particularly look years away from completion, but |
supposed that smooth meta skin could well have been hollow insde, not so much a ship as a ship's
empty jacket.

"Captan Wadlich," | sad, after making sure | was recording a good image both of him and of the
approaching structure, "snce | lack the vocabulary, would you like to say a few words about this for our
viewers back home?'

"A few words?' He seemed fazed for a moment, but then chuckled and loosened dightly. "That's right,
we have an audience on board, dont we. Well, ladies and gentlemen, that object out there is your
garship. One of these days a name will stick to it, probably when its misson is better defined, but for
now 'starship’ will do. Maybe Well just end up cdling it that, haha"

"For those of us less familiar with the project, Captain,” | prodded, "what are those flared Structures a
the ends?’

He nodded, dill abit nervous and annoyed. One of my crew has died today, berichter. Push too hard
and you'll wind up very unhappy. "Uh, yes. The &t planchet is the propulson focus. If you look, youll
seeit's curved sort of like aflaghlight mirror, only what it's reflecting are gamma rays. The forward one is



the cabin shidd, so the crew and cargo don't fry. You can't see it from here, but theres a smdler
planchet forward of the cabin as well, for debris and cosmic rays. Going that fast, a speck of dugt is like
abomb."

"And what's the crew sze expected to be?"
"Good question, friend.”
"Not everyone, though. Not the whole Immunity.”

He sghed. "Not unless we liquefy them, no. Crew module's about the Sze of an apartment building,
cargo spaces included. How many do you think it will hold?"

His chuckle was on the humorless side.

"So what, exactly, isthe purpose of the vehicle. | pressed. "If it's not going to carry us dl away, as many
people seem to believe, then what's it intended to carry?"

"Spores," Walich said curtly. "Our spores, for a new Immunity. If we ever need to run away, we need a
safe place to run to, right? Before the Mycosystem catches up with us? But there absolutely will be
humen crew and colonists aboard, people who are dive and working in the Immunity right now. I'm not
aware of the number or nature of the dots, but | imagine anyone will have the right to try out for one."

"Thank you, dr," | said. With a little cut and paste, that sequence would collage nicdy. Would Lottick
object to my bresking party line on the starship issue? Did it matter? If my judgment was what he
wanted, my judgment was what he would get. Not like he could do much about it at this point, anyway.
The starship flashed by, huge for afew moments; its closest range only a few times greater than its length,
and moving past a over five kilometers a second. And then it was behind us, drinking away like a
warning shot over the limb of Ganymede.

From that point on, things began to happen more dowly. Ganymede itsdlf began to dwindle, now beneath
us now behind, now a world, an object, a bauble. But this took hours, and the bridge crew's
conversation and task loading dwindled right dong with it. On the orbita schematic, our apoapsis, the
high point of our projected orbit, shot away from the little moon, out into Jovian space, our departure
conic no longer an dlipse but an open, curve, a hyperbola that would not bring us back to our darting
point. But no, as| zoomed the image back | saw the path did not swing out to infinity a dl, but curved
back on itsdf in an arc many thousands of times larger. Still an dlipse, this time around Jupiter itsdf, and
the new apoapsis continued to dimb, if languidly.

A fant gray line on the display marked the limit of influence, the point a which (a dictionary check
informed me) the distant sun's gravity would exceed that of Jupiter. And then what? An open curve
leeding away from Jupiter, swvinging down into an enormous, sun-centered dlipse? There mugt be more
to it than that; somehow, we had to get dl the way down to the inner planets, some hillion kilometers
digant. Measured againg Ganymede and Jupiter and the rest of the Immunity, our velocity steedily
increased, but the heliocentric counter showed us dowing down with respect to the sun. Failing inward,
cancding out the centrifugd pull that held us away? That made a kind of sense to me, but | resolved to
find out more. For the foreseeable future, these geometries would be running my life

It would take an hour for the apoapsis to dimb out of Jovian space, and another Sxty before Louis
Pasteur did so hersdf. Like the old cartoon, the hungry-looking donkey fallowing behind a carrot it
could never catch, a carrot dangling from a tick tied to its own head. The faster we went, the farther
away the carrot retreated. Anyway, seeing that there was time—an awful infinity of it, in fact—I cleared
my throat and broke the slence.



"Captain, it looks like we're through here for the time being. If you don't mind, I'd like to go aft and have
aword with Repisardi.”

"Hmm?' Wadlich turned to look a me, his laughing eyes danding out agang a digant, troubled
expresson. "Repisardi? Y es? What about?"

"My job," | said. "We're off on entirdy the wrong foot here, and | need to know some things before | can
dart to put a report together.”

A giggle formed and died in Wallich's throat, though his expression barely flickered. "A report. Yes, wel.
WEell be doing a lot of maintenance drills, you know, especidly in light of what's happened, and I'll
expect you to pull your own mass. Well teach you to tear down that console and put it back together
agan, a the very least. But we can gart dl that tomorrow. Y es, you can go &t and tak to Rapisardi.”

"Thanks" | told him, reeching for my harness release and disengaging it carefully. Under the two-tenths
geethrug, | turned and lowered mysdf until 1 found footing on the step behind Baucum's chair. 1'd done
this severd timesin Ganymedean gravity without mishap, and though Baucum swiveed her head to glare
nervoudy as | dimbed down, | managed the operation without stepping or faling on her.

"Dont thank me" Walich said mildly when he saw | was safely down. "Weve dl got our jobs to do.
Only one thing, Strasheim: run your materia past me before you tranamit. | wouldn't want to see anything
... inflammatory come down looking like officid word. Y ou see the potentid for problems, I'm sure”

And then he laughed.

So that was how it was going to be, eh? The walls seemed to close in a little more tightly, but 1 smiled
back at him pleasantly enough. "Sure | do. Yeah, sure| do."

Sure | did. Renata Baucum turned toward me again, flashing a look | couldn't interpret. Empheds wide,
ralling eyes, the eyebrows arching. Whatever the message, | wasn't getting it, and her manner suggested
sheld drop the expression the moment Wallich looked her way.

Oh, the hdl with it, | thought, and turned to go. If it was important, she could jolly well tdl me later.

"Mr. Rapisardi, Ms. Davenroy,” | sad as | entered the engine room. Or entered its hatchway, more
properly—the room, dim and gray and lined with humming pipes, wasn't big enough for three. Wasn't
even big enough for the two that wereiiniit, redly.

"Mr. Strasheim,” they chorused in reply, and we dl shared an uncomfortable, unhappy little laugh.

"Tug Jnecio,” | sad after a pause. "I don't understand why he died. | was hoping one or both of you
could answer some questions.”

Davenroy frowned. "About what?'

"Ladderdown,” | said, and the two of them relaxed a bit. "Thistalk of bombs, it's very puzzing. Is such a
thing redly possible?’

Rapisardi nodded. "Yes. You know, it's an interesting accusation, because we don't normdly think of
ladderdown inthisway. A source of energy and raw maerids, yes, but aso it can be made to explode.



We don't do this, of course, but whoever planted the rumor must have known alittle physics™

"You sy ‘planted?" | led.

"W, yes. These detectors, which | designed mysdlf, are not explosive. | would know this, you agree?*
"Presumably.”

"So the rumor is maybe to disrupt our voyage. There are those who disapprove, as wel you know, and
they are not aways the ones you expect. We're spending a lot of money, and this upsets people, as the

gpending of money will do.”
"I thought we'd kind of got beyond money,” Davenroy mumbled with more than a touch of sarcasm.

"Yes, of course,” Rapisardi agreed in the same tone, his eyes flicking from me to Davenroy and back.
"Now that we are dependent on heavy metds rather than fossl organics and sunlight, economics have
smply gone away. You want a lesson in economics from a biophyscist's point of view? It works like
ecology—it breeds and salects. Not that we actudly carry them in our pockets, but the gram of uranium
has become our most basic unit of currency. Thanks to chronic short-gtaffing, we consider it equivaent to
haf an hour of human labor, though its energy potentid is some twenty-six million times greater. Aside
from oursalves, it is the first driver of our economy, the reasons for which are not at dl arbitrary.”

"For energy reasons,” | said.

He winced dightly, shifted pogition in his chair. "Energy? Well, yes and no. Energy is less important than
transmutation potentid. In rough terms, a fuson reactor cascading a gram of deuteriunviritium up into a
gram of iron—the basin of the binding energy curve—will liberate enough energy to boil about twenty
thousand tons of water. A gram of uranium in a ladderdown reactor produces gpproximately the same.
And yet, the uranium is worth ten thousand times more, because in laddering it down, we don't have to
ank dl the way to iron. We can stop anywhere aong the way, and our waste products are isotopes of
hydrogen which we can cascade back up, again stopping wherever we like below that magic number,
iron fifty-ax. A ladderdown economy sees vaue not only in what a substance is, but aso in whet it can
become, and uranium, aone among the stable dements, can become anything.”

That was an interegting précis, a perspective I'd never quite heard before, but meaning what? | shook my
head. "What does this have to do with today? I'm not following."

"No?' Rapisardi banged the wall with his figt, producing a flat, solid thump. "Heavy metds. Particulaly
with its t-balance jacketing, this vehideis very literdly made of money.”

"The gtarship has dmaost universd support,” | pointed out, "and it's much bigger and more expensive. No
one has started any blooms over that."

"Not yet, no, but maybe someday. At the moment, it's mostly coming together out of iron, an essentidly
vaudess materia. But even now the [abor costs are punishing, and heaven hdp us when we dart to fud
it. The endeavor may kick us forcibly from a uranium economy to an antimatter one.”

"Agan," | 9ghed, "I'm afrad you've log me. Try to imagine I'm not viewing life through a biophyscigt's
eyes. Or an economigt's.”

He shook his head. "You can view through mine, if you like. Forgive me I'm used to having this
conversation over and over again with the same people. Eventudly it becomes its own shorthand. What
I'm suggedting is that every g.u. we spend outsde the Immunity is a g.u. that has to be earned back
through humean labor. And where are we supposed to find that? Many people are surprised to learn that



lead's energy potentid is only twenty-five percent less than uranium's, but the thing to remember is that
lead has ten fewer tranamutation targets—eighty-one versus ninety-one—which trandatesinto a factor of
athousand reduction inits value. Gold, three rungs lower dill, is worth about a five-thousandth as much
as uranium. It has beautiful mechanica and eectricd properties, but redly, the mgor cost of paving the
dreets with it is the labor.[Footnote: 1. Fact-checking reveds the costs of 10m of roadway to be
goproximatdy 130 g.u. pure gold, 1 g.u. assorted dopants and impurities and 3 g.u. equipment
amortization. Human labor and supervison account for approximately 24 g.u., or about 15 percent of the
tota. However, Rapisardi's centrd point remains avdid one|]

"Louis Pasteur's engines burn up about 10 g.u. per hour & ful thrust, but we, the crew, cost more than
that even when the engines aren't firing, which will be most of the time. We can't ask things to happen by
themsdves; vison is transmuted to physcdity through our hands, only.

"And believe me, that starship will make its costs apparent soon enough. The energy dendty of
antihydrogen is about 250 times what we can achieve with ladderdown, and the production and storage
are difficult. Wonderful fud, the best, but the last time | checked, a gram of it cost over eighty thousand
g.u., which basicadly means the ship is not going anywhere this decade, nor probably the next. But we will
continue to pay, you see? There is bound to be impatience, and backlash.”

| dill wasn't satisfied; Rapisardi was answering the question he wanted to answer, which wasn't redly the
onel had asked. | pressed for darification: ™Y ou're saying you don't think the Temples of Transcendent
Evolution had anything to do with the attack?"

"En?' He looked up from his gray, dmost blank-looking console, looked draight a me for what seemed
the first time. Suddenly redlizing, no doubt, that he was speeking for the record, that the next words he
spoke would ding to him, remain associated with him for a time in the public zeitgeist. His face went
cautious. "No, | wouldn't go so far as to say that. The problem I'm discussing is systemic throughout the
Immunity, but the Temples have their own private complaints as wel. Twice as many matives as anyone
else. By the crudest possible logic, I'd say ther€'s a Sixty-Sx percent chance they were involved in the
incident in some way. Neither outcome would surprise me very much, let me say that. Is thisan interview,
Srashem?'

"If you like" 1 said with some reluctance. "It doesn't seem like the best time. Redly, | jus wanted
darificaion on the bomb question.”

He nodded, thinking about that. "Y ou need something to tdl the people back home, | see. | didn't know
Jnacio dl that well, but | liked him. His loss—well, naturdly it's very upsetting. Maybe you could mention
thet, aswdl."

Was that resentment | heard? Probably, yes. The price of reporting for aliving, | supposed, of being seen
as one who reports. In away, | actudly was a spy. | noticed Davenroy, stting quietly in her little niche,
looking & me. She had known Jnacio rather better than the rest of us. Possbly | was intruding on her
grief? How not to intrude, in thistiny vessd? Facts of life, problems I'd better start solving here and now.

"Il do that," | said to both of them, now looking past them at ther indrument niches, crowded together
like the dark spaces under opposite desks. "I liked him, too; some people are just better at ingpiring
confidence. Um, ungraceful change of subject: I'm curious about how the engines are performing. Not for
the home audience, but for my own peace of mind."

"All nomind," Davenroy said, amicably enough, "but | hope you like microgravity. First burn should end
in about forty-eight hours, and after that we're weightless. If you're going to barf dl over everything, dear,
you should think about staying in your quarters.”



My coffin, she meant. My eggshdl-thin plagtic tomb. "Il be fing" | assured her, "but thanks for the
warning. I'll, uh, Il be on the bridge. See you later."

"Undoubtedly," Davenroy said, and as | turned away, | thought in the shadows of her face | maybe saw
the gimmer of a teardrop, or possbly awink.

Eight

SNAPSHOT
S

The Evacuation of Earth was much like that of the Titanic a century and a half before; we see the
same bravado, denial, lifeboats floating away half empty, and only in about the final quarter of
the criss do its participants really begin to voice and act on their peril. In Earth's case, this
equates to a span of maybe thirty-six hours. Not a long time to clear a whole planet.

Within a hundred kilometers of a major spaceport, you had just about a one in a thousand chance
of making it to orbit alive; outside these areas the odds dropped to less than one in a million. And
from there, another five percent failed to make it to Luna before their air or water or luck ran
out. Those that made it, of course, completely swamped the Lunar bases ability to cope, S0
mortality continued in a steady grind for weeks and months afterward. The state of emergency
never ended, and no sense of normalcy was ever established, which turned out to be a fortunate
thing when the spores started falling and the bare, sterile Lunar soil itself began to bloom. In a
very real sense, the Second Evacuation was a mere appendix to the First, the continued unfolding
of a single event.

For a number of reasons, from the astrodynamic to the mycoric to the geopolitical to plain
coincidence, evacuees from Earth's tropical regions ended up mostly at Mendeleev and
Moscoviense on the Lunar farside. With notable exceptions, those unfortunates starting out
between thirty and forty-five degrees north or south latitudes didn't make it out at all, while those
from the high temperate zones found themselves at Tycho and Clavius and Pingre in the
nearside’'s southern latitudes.

These groupings were largely preserved in the Second Evacuation, in that the farsiders—actually
the first to leave in many cases—settled primarily in the asteroid belt, while near-side refugees,
fearing the spread of a Mycosystem whose limitations were by no means clear at that time,
pressed straight on to Jupiter. The wide Bode gap separating these two regions proved a
formidable barrier to sustained commerce, which in turn limited contact to the time-lagged data
channels, permitting the regions cultural evolution to diverge significantly. Within a decade, the
Immune/Gladholder distinction had taken firm hold, and indeed has changed little since that time.

Less to survive on out here, yes, but more to compete with down there.

Who can say which life is harder? And to those who express surprise that the Gladholders have
hung on as long as they have, let me assure you: they say exactly the same about us.

From Innensburg and the Fear of Failure,
© 2101 by John Strasheim

Image: Engine room, starboard insrument niche; close-up, main oversght console. Text Enhance: The



pand is nearly featurdess, just a fla Teflon grid marked off into domino sectors by little white lines.
Made active and ussful mainly by the zee-spec—see technicd specification for further detail. Schematic
Enhance: 0.75-second overlay of the console projections. APDX: Adjust resolution and color palette
to favor little ydlow lined Also, just for yucks, show human figure as wireframe around cartoon skeleton.
Image: Restore previous.

Voiceover: The disquiet of knowing the engines can in fact explode is mitigated somewhat by the
knowledge that Davenroy Sts here mogt of the time, monitoring reactor status whether the engines are
fiing or not. In an environment like this, you learn very quickly to trust your crewmates. Smile for the
camera, dear. Perfect, perfect. They love you aready.

Image: Close-up, contamingation and environmenta monitoring station.

Voiceover: Sudhir Rapisardi backs Davenroy up with constant assessments of the fud supply and engine
surfaces, watching not only for TGL infestation but for invaders as mundane as derile interplanetary dugt,
and for such homegrown dangers as cracking or hot spots in the materids. So, how's it going?

Rapisardi: OK.

Voiceover: A man of few words, ladies and gentlemen, but if you do get him taking you'd better have
some time on your hands.

Image: Engine room. Pan (i.e, float) back two meters, zoom out to max viewing angle, focus infinity.
Text Enhance: Engine room crew work overlgpping 15-hour shifts, and ether dation can be
reconfigured to perform some or dl of the functions of the other. See technicd specification for further
detail.

Schematic Enhance: 1 pt. grid overlay, cddum white, 10 cm spacing, conforma with inanimate
surfaces. Hold one second, fade one second. APDX: Human figures should eclipse grid lines. Fix in

post!

Voiceover: What you see now is the view of the engine room from the wardroom hatchway, which
shows you most of what thereisto see, but which is aso alitile mideading visudly. It's difficult to convey
how dim and cramped this space redly is, but my bedroom closet back home has more light and more
maneuwvering room, and probably yours does, too. Repisardi and Davenroy are like little troglodytes
back hereinther cave. Turning around...

Image: Yaw 180 degrees, medium zoom, focus three meters. APDX: Too washy. Adjust color palette
for greater ambient light.

Text Enhance: The fanfold doors are of iffened carbon mesh, anchored at two corners and able to
dide in tracks a the other two. Surfaces colored, thank God, by a double layer of spray enamd. The
latching mechanism (not visble) includes the ability to lock quarters from indde, but any fool could pop
the door open if need arose. The blue door is of course the rest room, or "head." Green is the shower,
and dl others are crew quarters. The lack of red anywhere reflects a merchant spacer prejudice which
equates that color with danger, but you do get to missing it pretty quickly.

Voiceover: ... We see the wardroom. Large enough to hold the entire crew, but only in null gravity.
Weve had two medtings here dready, and it's an amusng sght. Gives you a diff neck, too, looking
around to see everyone. Captain Wadlich is adamant about "face time" though—important for morde
and dl that. Over on thisend is the gdley, with our beloved pap synthesizer.

Image: Gdley, medium magnification; pap syntheszer & window center. Schematic Enhance:



Wireframe rendering of toilet behind blue door, with plumbing leading to reclamation unit and thence to
pap synthesizer. Hold one second. Image: Restore previous. Image: Close-up on pap synthesizer, angle
selected to emphasize familiar, kitchen-appliance look. APDX: Adjust palette.

Voiceover: What can | say about nutrient pap? Utterly hedthful and not quite tasteless, it's oatmed's
idiot cousin. Since we have no actua food aboard, were building a fing, close rdationship with this
machine. Yum. | can't share the odor with you, aas, but Davenroy says it's modly in my mind anyway.
Or maybe she's just burned out her smel receptors leening over those hot reactors dl day.

Image: Pan back, pitch down 45 degrees. Rotate until green door is centered.

Voiceover: This is the shower, currently in use by our bicandys, Re-nata Baucum. [Knock on the
doorframe.] How's it going in there?

Baucum: Damn it, Strasheim, if that door comes open I'll [expletive deleted]. Get away from me.

Voiceover: Already were jus like a family, | swear. Walich will make me clean out the garbage
disposd aganif | keep thisup! Actudly, privacy is very important on a vessd this smdl, which iswhy |
can't show you the crew quarters. We dl need a place that's truly and uniqudly ours, right? The tragic
degth of Tug Jnacio has left us with an extra berth, though, and weve started leaving the door open,
tresting the space like akind of annex to the wardroom, named in his honor. The Jnacio Balroom, yeah.

Image: Jnacio's berth. Image: Coffin. Image: Bunk bed. Image Restore previous. APDX: Adjust
palette for lighting again. Mummy bag should be puke green, not gray—what is wrong with this hue filter?

Voiceover: Asyou can seeg, it'sahit tight and public for one-on-one conversation, but in the absence of
anything better it serves wdl enough. This way, we can keep out of each other's berths entirdy, which
Oefinitdy seems to be a good thing; null gravity has a way of meking the spaces bigger, but knees and
elbows and especidly voices dhink it right back down again. There is a temptation to use the berth for
extra storage—even with our hurried departure, there's an awful lot of clutter and damn little room for
it—but thus far we've resisted. Hooray for us.

Image: Pan back 2 meters, yaw 90 degrees left, rall 45 degrees right. Right through the hatchway, pause
and freeze. Image: Bridge; four chairs, two occupied. | mage Overlay: Roving circular window, exterior
view as per AFD51 (star fidd only, no enhancement). Text Enhance: Bridge workstations are less
plagtic in function; marny more of the controls are built-in and cannot be atered, snce software glitches
could otherwise present a threat during critical operations. The one exception is the captain's dation a
center right, which has built-up, touch-sensitive 3DI screens that can assume the form and function of any
other bridge station, and some engine room functions as well. See technicad specification for details.

Voiceover: Meet Tosca Lehne, our Immune system overseer, and of course Captain Walich.
Wallich [grinning]: Ha Hdlo there. Funny he should get to me last, eh? Welcome to the bridge.

APDX: More photogenic than I've been thinking. Look a him playing to the camera herel Work a bit
more screen time for imin the future. Wdl ... Hmm. Entertainment/information balance problem; what's
my red respongbility here? Definite food for thought.

Image: Close-up, Darren Wallich. Center that amile.
Voiceover: And how is everything going, Sr? Any problems?

Wallich: Boredom and the threat of vacuum, ha ha. Nothing we can't handle. We're on a more or less
sunward course right now, and should intercept the Hord asteroids in ten days. So far, the ship's



performance has been nomind, meaning "good,” but then we haven't been asking very much of it. Which
| suppose is dso good. Air qudity is a the top of my agenda right now; weve got Sx people eding
nutrient pap in this can, and life support could probably do a better job of removing spare intestind gas
from the atmosphere. Well tear the sysem down later and have a look &t the percolation filters. Pretty
exating, right?

Image: Restore previous.

Voiceover: And Lehne, how are things with you?

Lehne: Fine

Voiceover: The ship's Immune system behaving normaly? No problems, no interesting observations?

Lehne: Nobody in here but us, Strasheim. Immune system masses about a milligram, dl told, and isn't
doing anything except St there. Less than dust.

Voiceover: Wel, that's the way we likeit, | guess.

Image: Restore previous. SchematicEnhance: Show insrument panel projections, course ahead as
two pardle dotted lines, curving dightly and converging in the distance, RANGE (AU,MKM) TO
GANYMVEDE odometer ticking dowly upward, RANGE (AU,MKM) TO SUN odometer ticking dowly
down. Show sun icon to Walich's rignt—cirdle 0.2 degrees wide, with yelow "rays' covering eght
degreesin jugt-visble scintillation.

Voiceover: And there you have it. Short tour, yes, | know, but try living here. This is John Strasheim,
Mycosystem Misson One correspondent aboard the Immune Ship Louis Pasteur, sgning off for now.
Good night, and deep well.

From Louis Pasteur, a "Walking" Tour
© 2106 by John Strasheim

Nine

SHIPTIME

"Now turn the screw untl it reaches full extension,” Wallich wastdling me. "Like thet, yeah, perfect. Easy
as shoes, right? Ha ha"

"Right," | agreed as the screw came loose from its dot, though not, of course, from the meta panel cover
itsdf. Wouldn't that be a wonder: a bridge full of loose, floating screws, and us dl chasng after them? |
repeated the operation five times, and in under a minute | had the cover off in my hands, like an empty
box of drange design, missng afew wadls and sporting holes in awkward places. It was made of Slver, |
think, though probably it was an dloy of some sort. Never ahint of tarnish.

Moving carefully, | pocketed my screwdriver, then set the cover in the bright orange safety of my chair
and wrapped the restraint harness loosdly around it to keep it from floating free. Where it had been, the
guts of my ingrument pand now hung out, gray and green and gdlittering, looking exactly as the inddes of
electronic devices had looked for decades untold. This by itsdf is sgnificant, if you think about it: there
had been no quantum legps, had been in fact a regression of these technologies since the Evacuation,
owing probably to a generd midrust of things too amdl to be seen. Bluelight microscopes were the
indruments of choice in our bit shops back home, and even | knew about the drict lower limit that



imposed on component Sze. Whatever gets us through our lives, | guess.

"Now were going to remove the memory boards,” Wallich advised, "which will give us access to the
man logic unit, or MLU, which we're dso going to pull. Theoreticaly, we should have spares for dl these
parts, but of course those were never loaded, and | serioudy doubt the Gladholders will have anything
compatible, ha ha, but just the same we're going to cdean and ingpect every piece. I'm not above
soldering awire here or there to bypass a bad chip, so we may practice that as wel.”

"Lucky us" | said, activating and focusing the tiny work lamps on my zee-spec.
Walich, arifting somewhere close behind me, laughed. "That's funny. That's redly funny.”
"I think your sense of humor needs adjustment.”

But he just laughed at that one, too, so | went ahead and started pulling memory boards. They were
about the sze of debit cards, though a good ded differ and more fragile. | was careful, and my leg
pockets soon bulged with them. | should mention, by the way, that | was upside down to my workstation
(i.e, right-sde-up to everyone else's), with my feet braced on the sides of the chair and my knees around
its tem. Not the most comfortable postion, but secure enough for this sort of delicate work. If you've
operated much in null gravity, youll know what | mean.

The work went dowly, but eventudly | had uncovered the MLU, and was dudying the dips and
brackets that held it in place. One fdse move right now could doom this misson for good, but then, if
dusgt or other assorted schmutz got insde here—or mycora, God forbid—or if there were some sort of
fire or short drcuit or name-your-favorite-accident, then not knowing my way around in here could doom
us just as surdy. Personaly, my money was on leaving it the hdl done and taking our chances, but the
decison, of course, was Walich's, and hed shown a strong propensity for making us dismantle things,
clean things, ingpect things to death and beyond. "Y oull dways have hardware anomdies out here" held
sad to me severd times these past few days, "but you never know what they're likdy to be, and if you're
going to be prepared for unknown problems, you have to know the ship.” Well, maybe, but | suspected
it was dso away to keep everyone occupied and out of each other's hair.

"Here and here" Wdlich sad to me now, leaning past me and pointing with his own screwdriver. "You're
going to press these tabs with your thumbs, and just rock the unit gently with your fingers. It should pop

right out.”
| put my thumbs on the aforementioned tabs and pressed gently. "Like this?'
"Uh-huh. Maybe alittle harder. Now use your fingers, rock it back and forth. Yesh."

The unit popped right out. | held it up, studied it: a rectangular prism of clear pladtic, full of voids and
meazey channds run through with gold wiring and black, insectile chips the sze of fingernails. Inside, in the
heart of it, threads of light winked on and off, atiny mesh of blue and red flickers locked away indde the
plagtic. Not something | could fix if it actudly broke, but | could easly see how dirt could get insde, and
Soraying the whole thing down with solvent and air jets and then wiping it clean was certainly wdl within

my powers.

| was about to do just this when something caught my eye, something yellow and spidery in the space
behind where the MLU had fit. Walich had flashed me a tutorid on the resource dlocation oversght
console and made me review it three times, so in a wireframe schematic sense | had a farly good idea
what guts went where. This bean-sized object, though, did not correspond to anything | remembered.

"Hdlo," | sad, "whet's this?'



Wialich drifted in closer. "Hmm?'
"This here, this ydlow thing with dl the wires coming out. Is that part of the network feed?"
"No," Walich said, "it sureisn't. | don't know whet that thing is. Here, move away for aminute”

| disengaged from my chair and let Walich settlein where | had been. He traced and poked & the air for
amoment, and his zeespec's work lamps came on. He leaned in for a closer [ook.

"Damn," he said, "l don't know what thet thing is at dl. 1t doesn't show on the schematic. If somebody's
retrofitted around a design error, | sure as hdl never heard about it. Jesus.”

He pulled an ingrument from his breast pocket, waved it at the ydlow thing, and frowned. "Theres a
gmdl processor in there, doing | don't know what. No independent power source, no Sgn of voldiles or
toxins, minimd EM emissons... It's not a bomb, not a transmitter, not gpparently any sort of sensor.
Thisisnt funny. Where the fuck does this thing connect?

He began tracing the wires out with his finger, clucking and muttering to himsdif.
"Could it be some sort of monitoring device?' | asked.

Walich let out a quick 9gh of impatience and minima amusement. "Some sort of monitoring device. |
think that would be a safe bet, yes. You're a genius, Strasheim. Look at this. Look: it taps into the
diagnogtic feed right here, and tdlemetry over here, and this one looks like it might head straight around to
the main tranamitter. Jesus Chrig.”

"So what doesit do?’
"I don't know. | don't know. | have an idea, though; have you got any messages waiting to go out?"

| had twenty-three of them, five of which exceeded the six-terabyte buffer limit and were thus broken
down 4ill further. Busywork or no, 1'd found a lot more free time here on Louis Pasteur then I'd ever
hed back home—hours and hours of it in great, uninterrupted blocks. All 1 had to do was close the door
of my cabin, finger up the news and tak channds, wait out the round-trip light delay, and read the day's
concernsdl ina shot. Then, a bit more circuitoudy, 1'd roam Immunity records and library stes and my
own zee-spec's internd references, shake the data around for a while, and produce blocks of refined
information. And when dl that was done, | often found | gtill had an hour or three before my deep shift in
which to juggle the information into patterns of ussful ingght. Not just for one or two dories, you
understand, but for all of them. For the firg timeinmy life, | fdt completey in touch with the society that
created and supported me, from a vantage point fully eghty million kilometers away and receding rapidly.

Thisirony was the subject of awhole editorid by itsdf.

Not that | was shirking my duties as misson correspondent. In fact, | sometimes worried | was
overreporting the details of life within Louis Pasteur's confined spaces, but even so, the fullest of days
didn't get more than about ten minutes total coverage, meaning maybe an hour of postproduction on the
day's 9ghts and sounds.

And then there was mall, the volume of which was rapidly getting out of hand. One of my outgoing
messages was a form response to a hundred and nine separate viewers

"I have messages | haven't queued yet," | said to Wadlich. "Severd of them. Why, what have you got in



"Send one of them out.”
"Don't you want to ‘review' it?'
"No. Send one out now, please."”

His tone let me know this was an order, not a suggestion, and anyway my comment had not been very
far; his censorid input had so far been negligible, redlly just a glance here and there and some nudges to
edit around the profanity.

"Yes gr," | sad without sarcasm, and traced the appropriate icons on my zee, feeding refined message
data into the transmit queue.

"God damn!" Walich said right away. "God damn! Activity in that processor jumped a factor of a million
for amoment there, and it definitdly sent something off into the transmitter. Lehne!”

There was a pause, Walich fingering at the unseen.
"Lehng Wake up and report to the bridgel Baucum, you too."
Another pause.

"Because I'm tdling you to, that's why," Wallich said. He turned back to me "I think this thing just
piggybacked a sgnd on your outgoing message. Deeply encrypted—I couldn't detect anything in the
bitstream—but I'll bet my next year's pay that's what happened.”

Baucum appeared in the hatchway, Tosca Lehne hovering behind her. You know the look of people
who've been woken from a sound deep with bad news? That's how they looked, though both were fully
dressed.

"Weve been bugged,” Walich told them both. He pointed at the ydlow spider. "In here. | want a full
diagnogtic on this thing before we cut it out, and | want every pand on this ship removed, and every
arcuit checked for tampering. Whoever put thisthing in here did not have your best interests at heart.”

That comment seemed to strike him as funny, and he couldn't quite keep from chuckling.

WEel, so much for free time. I'm embarrassed to admit that my firgt thoughts were not for the sefety of the
ghip and crew, but for the audience back home: I'd recorded Wallich's statement, and the entry of Lehne
and Baucum just before it, and now | leaned close for a good shot at the spider itsdf, thinking, This will
sure generate some mal! And oh, how right | was.

In away, it would have been better if we'd found another bug or two. As it was, we tore apart every
piece of that ship and found nothing suspicious. As for my little spider, it turned out to be exactly what
Walich had surmised: a device which studied the contents of centra processing, compressed and
encrypted a summary, and melded it dmost seamlesdy with any outgoing transmissons. The more we
talked with the folks back home, the more information we lesked about our position, our trgjectory, our
resource dlocations and other plans...

Who would want such information? The Temples of Transcendent Evolution were obvioudy a prime
suspect, though what use they could make of it was far from clear, and Rapisardi's ingstence that we had



other enemies was a tdling point, and one echoed firmly by Walich. And how could the Temples put
together so sophisticated a device, and interface it so deanly and invishly with Louis Pasteur's data
processing systems? Anyone with that kind of access could just snesk code into the system for a purdy
software solution, yes? Wdl, gpparently not; we searched there as well, for nearly a full day, and turned
up nothing a dl. Needless to say, thislack of concluson was about as stiffying as a mouthful of plagtic
foam.

Too, Snce departure we had used our trangmitter rather a lot. | was not the only one "working” in two
places a once; Davenroy was collaborating with colleagues on some sort of technicad paper, while Lehne
and Rapisardi and Baucum made frequent correspondence, requests for reference materid, et cetera
And Walich, well, he was a sysem unto himsdf. It didn't seem to bother him, supervisng his research
teams back home even as he was leading our investigations here aboard the ship, and time-lagged or no,
Vadlav Lottick certainly made his presence fdt. My respect for Wallich went up severa notches as |
watched him tackle a couple of serious Immune system issues and organize a presentation to Lottick on
same, while dismantling, combing through, and reassembling the innards of his own bridge workstation.

And why, | ask mysdf now, was my respect for im not higher in the firgt place? Why do we do that,
project averageness onto so many of the people we meet? Even people whose accomplishments are
cearly beyond the ordinary? Caveman baggage, I'm sure, but some days you have to wonder how many
cavemen got their heads bashed in for it.

Wallich's tdent for divided attention did not menifes in the rest of the crew, adas. Staring blankly,
spesking and gesturing into the empty air became familiar symptoms, alunacy dl our own. Not unknown
among spaceship crews, | learned, but here was an unusud concentration of taents, for the most part
torn from very ful professond and intdlectud lives tha refused to sever deanly. Twice |
sumbled—literally—across Renata Baucum's form drifting through the wardroom like an epileptic husk,
her atention drawn off into la-laland in midtrangt.

"Waich it | told her the second time as | disentangled my arms from her waist. "I don't know what
you're working on, but | wish you'd go do it in your quarters. Y ou're a navigationd hazard."

Behind the pam-sized lenses of the zee-spec, her eyes focused on me momentarily. "That little yelow
thing took up alot less space than you." Her tone was acerbic.

| nodded curtly. "Thank you, I'll put that in tonight's broadcast.”

Oh yeah, we were friends dl right. It didn't hep that 1'd cupped her breast in my hands a some point in
our dow calligon. It didn't help that her long hair came undone and floated past my nose, amdling of
apple-scented soap. It didn't help that her expression bardly flickered, barely reacted to me at dl, or that
she took my advice, retreating to her berth and dosing the door in my face,

She didn't even have the decency to damit.
Ten

GAMES OF
LIFE

"Allocation looks fing" | said, sudying my insruments for any datum to disprove the statement. This was
aminor course correction, a mere thirty-second burn of the engines, but the way Walich ran us through



our paces, you'd think we were crash-landing on the surface of the sun.
"Immune system nomind, no activity,” Tosca Lehnes voice joined in.
"Nav solution confirmed,” Baucum said. "Not that | know squat about it."

"Reactor performance looks to be plus point-four-eight Sgma" said Davenroy, her image crowded up
next to Rapisardi's in a little corner window of my zee-spec. "Map that to engine performance, though,
and the confidence factor is only point-six, because the digperson on a cold engine is a lot higher than
one that's been fired recently. Plus or minus a second and a hdf in burn time, let's cdl it."

"Acknowledged," said Wadlich. " Contamination?"
Rapisardi's image shook its head. "None, sr. You are go for burn.”

"Wd| goody. | love this part.”

Grinning, Wallich worked his panel for a moment, gave the order, and then the engines were humming
and | went from weightless to hanging upside down in my seat. Not serious acceleration by any means,
but after more than a week of weightlessness, | would have preferred it in the other direction. My face,
puffy with fluid already, puffed further. My feet tingled.

Wadlich watched his numbers. "Ten seconds, good, fifteen. Right down the groove. Twenty... and...
twenty-five... and... that's dl." Welghtlessness returned. "Beautiful, beautiful. 1'd say we should do this
more often, but keep hitting them like that and we won't need to."

He chuckled.

"So, Captain,” | sad, turning fully toward him and zooming in dightly on his face, "Hord asteroids
tomorrow?"

"And Gladholders, you bet. Red food!"

He chuckled again.

"Strasheim, will you bloody cut it out?' The voice was Baucum's. | turned.
T—

"Hehinatank," she said. "This congtant observation, it's enough to drive a person insane. And the way
you edit this Suff; you strip away dl the context, particularly your own questions, and make it look like
theré's this giant conversation going on dl the time. But it's your conversation, not ours, and I'm bloody
sick of it."

| stopped recording, watched her for afew moments. "What conversation should we be having?'

She snorted, shook her head alittle. "Wrong question, friend. Y ou should be asking, "Who is the primary
beneficiary of these reports?”

"And the answer is?"

Her shrug was elaborate and dow, with an expresson to match. "I don't know. Your persond agenda
dictates what dice of redity the audience is exposed to. | keep asking mysdf why you're here, but that
guestion never seems to occur to you. That'sdl | have to say.”



Darren Wadlich's laugh seemed to startle her. We both turned, saw him looking back at us with a fatherly
expresson, amusement and annoyance and a tinge of genuine warning. "All right, you two," he said.
"Fun's over. Strasheim, | want you to interview this woman for not less then thirty minutes, camera off,
mind open. Baucum, whatever bug is up your ass, | want you to dig it out and show it to our misson
correspondent here. Believeit or not, we redly do have business to conduct, and this spurious feuding is
not only bad for morale, but potentidly hazardous. Are we clear on this? Baucum? We can't afford the
digraction."

She frowned, pressed her teeth together for amoment. "Yesh. Fine.
"Strashem?'

"It's perfectly dl right with me" | said, shrugging. "'I've been wanting to know her better anyway." Um ...
Seaing Baucum's expression, | knew right away it was the wrong thing to say. My chagrin was
short-lived, though—every damn thing | said around her was somehow the wrong thing, and if she
wanted to get worked up about it, wel, that was pretty much her own problem. | stared her down.
"Meet mein the balroom in ten minutes, dl right? Time enough to get your thoughts together.”

And with that, | unstrapped mysdlf, kicked off from my chair, and sailed between her and Walich to the
exit hatch. Jnacio's quarters were a pretty confined, nose-to-nose sort of space, and | thought maybe |
should brush my teeth first.

"Let's get this over with," she sad, pulling partway into the berth and then wedging hersdf in the
doorway. The body language here was interesting: | was fully insde, trapped, as it were, while she was
freeto leave a any time. Too, she was putting distance between us, and explicitly denying that the door
would be closed. There is no need for privacy, friend, but you will hear me out before you leave.
But for dl that, she was dill in the room with me, close enough that | could fed the heat of her body,
ardl her breath mingling with minein the air between us.

Oddly, she had brushed her teeth as well.

"So, what are we here to discuss?' | asked, offering her a handshake, which she accepted with some
reluctance.

"l don't know. | haven't decided.”

"No? Youve accused me of dictating an agenda. What agenda, exactly? What is it you think I'm
mideading people about?’

She frowned, suddenly vague and uncertain. She waved a hand. "It isn't you, exactly. You're more of a
symptom. It's just that everyone seems so sure about everything, about the misson, about the
Mycosystem, about the Immunity itself. It's like there's this mass consensus, that the only possble
solutions are the exact ones we're currently focused on. Placing these detectors is so important because
every suppogtion weve made is right, and every dterndive viewpoint iswrong."

Her spacer-blue eyes met mine, and for once they were more sympathetic than hodtile. "You're so party
linein your outlook, and you don't even see that in yoursdlf, because you're totaly immersed. | don't
know how to explan it to you, but I've studied technogenic |ebenforms my whole adult life, and there's a
lot more going on there than people are willing to admit. People come up agang a barrier of willful



ignorance, and they just stop. No, we can't try this. No, we can't think about that. No, no, no, we Smply
don't have the wherewitha. But we throw together an elaborate misson like this on twelve months
notice. Doesn't that drike you as odd?’

"I don't know," | said honestly.
"Widl, it does me"

She stopped then, looking & me, not seeming to have anything else to say. Well, okay, but Walich had
ordered me to drag this out for afull haf hour. And anyway, Baucum was dill blocking my exit.

"You say therés more going on in TGL," | tried, "than people are aware of. What exactly do you mean
by that?'

She amiled wanly. "That's extremdly difficult to articulate. Subtleties you can't appreciate, not because
youre supid but because you lack the background to make sense of them. Even within my own
community, within the cirdes that sudy TGL with—supposedly—mathematicd rigor, certain
observations are just swept under the rug because they don't fit our preconceptions.”

"Humans on Earth?" | asked.
She looked startled. "Where did you hear about that?'
| smiled. "I have an ear for rumors. That's one that never quite ssemsto die”

"Whl, that wasn't quite what | was thinking of, but yes, it's afine example. Are there humans dill living in
the Mycosystem? Ask anyone and they'll tdl you no, of course not, the mycora would have eaten them
decades ago. But study the sensor data, and suddenly you're not so sure. Structures that might be
villages, heat sources that might be fires or mammaian metabolisms grouped together. It's dl so far away,
we can never be sure what we're seeing. Maybe the Mycosystem generates these structures itsdf; it's not
nearly so homogenous or random as people seem to think. You know the term 'emergent behavior'?
Smd| actions repeated amillion times over, with decidedly macroscopic results. Our bodies aren't lumps
of undifferentiated flesh, and the Mycosystem is not a lump of undifferentisted mycora. Are there humen
beingsinit? | don't know. But I've never found a colleague willing even to discussit.”

| scratched my chin, cleared my throat, thought about what she was saying. Cameras off, mind open.
Humans in the Mycosystem, more than just a slly rumor? Maybe. Maybe. The thought was unsettling.
But Baucum's tone was beginning to bother me as wel; too much like the Temples propaganda, more
anger than true saentific indifference. How open was her mind?

"Okay," | said, "that was my example. What was yours going to be?"

"The Game of Life" she replied, then hesitated. Not trugting? Not sure of my ability to comprehend?
Tr—

"Hmm. Wdl. Are you familiar with the concept of a cdlular automaton?”

"Like a spreadsheet,” | said, nodding. "'l hear the terminology sometimes on the network, in dl sorts of
contexts. It's atool, akind of geometric language, like if you could somehow speak in two dimensons”

She relaxed visbly. "Or three, yes. Each cdl of the spreadsheet holds an equation whose inputs are the
outputs of naghboring cdls. The game of Othdlo is a ample example—black, white, or empty; place
one piece, change one vaue, and dl the others change. But while Othdlo and Go and your typica



finendd or andytica spreadsheet will stop right there, in the general sense that firs wave of changes will
drive a second wave, and tha will drive a third and fourth, and so on. So you have the potentid for
s f-perpetuating event systems.”

"Okay," | said, dowly wrapping my head around that concept. It seemed clear enough, though I'd missed
the connection to TGL, the Mycosystem, or anything else we'd been taking about.

"Okay," she agreed. "Now imagine a spreadsheet, or a Go board, where each cdl can contain only two
possible answers. on or off. No colors; either there's a sone in that space, or there isnt. Now imagine
that the rule is, a cdl will be turned on if three of its immediate neighbors are currently on, and itll be
turned off if fewer than two or more than three of its neighbors are on."

| thought about that. "Um, okay."

She shrugged. "Wadl, that's it. That's the whole thing. Imagine that 'on' means 'diveé and 'off' means
'dead,’ and you have the Game of Life. Conway's twentieth-century mathematica curiogty, but it's dill in
use today. For obvious reasons.”

"Obvious?'

In lieu of reply, she flashed me an animaion window, a black background seething and boailing with
patterns of white dots. Indinctively, | recoiled, but of course the image moved with me, suspended in the
ar an am's reech away.

"Vay pretty," | said, fixing theimage in three-space, pinning it a few centimeters off the bulkhead. "Thisis
it?"

"Yup."

Presently, the railing died down, the dots on the screen ettling into a pattern of fixed ovas and flickering
crosses. It didn't take much watching to see that this was a ground state of some sort, a permanent
condition from which the game could not escape. But off on the Ieft Sde of the window was a thin black
gripe set with icons. A control pand? | touched one of the symbols, and a new random pattern of dots
appeared and resumed that avful convecting maotion.

God, it redly did look like a TGL bloom. Agan, though, the motions died away into tiny repesting
gructures.

"Interesting,” | said.
She nodded.
"How fathful amodd isit, though?'

"Not vary," she admitted. "That particular 9m is pretty flexible, though. You can play with the
parameters, archive patterns with interesting behavior... It looks enough like the red thing to be worthy
of sudy, in the same way that our forebears used ink drops and water tanks for the amplified study of
atmospheres. Serious study, | mean, with peer review and dl that. Experimentation by andogy can draw
usoff in peculiar dead ends, so it pays to be vigilant; I've persondly fooled dozens of TGL experts with
inorganic chemicd solutions. They think they're seeing a primitive dga or mycorum at work, instead of
sucrate of lime, or dlicaie of soda ... The carbonates tend to form closed cells while sulfates and
phosphates produce large tubular structures. Either way, though, you get not only the forms of life but
close amulacra of the functiond microstructure. Redly, these solutions form bodies that grow, interact,
reproduce, and wither, to the point you'd just swear they were dive But it's just blank chemidry, the



emergent behavior of closed or osdllaing reaction loops involving extremdy smple molecules.
Sdf-organization without metaboliam, like crystd growth. Like patternsin the frost.

"Of course, if you pursue the inorganic angle far enough, you get to the clay problem, which tends to lead
people in the opposite direction. In clay you have these tiny particles, these slicate fines easly as amdl as
an amino acid or RNA nuclectide, and they have some particular qudities. Dengty, didectric constant,
capacitance... Static dectricity plays a tremendous role a these scales, so you get interactions, and
eventudly you get chains of particles with, | guess youd say, mutudly compatible properties. You get
two- and three-dimensona complexes as well, but their behavior is less intereting. The point is that
one-dimensond chains will serve as templates for their own replication. Eventudly, you get a highly
ordered clay composed of repeating submicroscopic features.”

| felt achill. "Living mud?'

Smiling, she shook her head. "Oh, no. On this end you've got sdf-organization and replicetion at the
molecular leve, but the emergent behavior is gone. The chains perpetuate themselves, but they don't
actudly do anything. Well, maybe they served as the origind templates for life, organic matter dinging to
the particles and forced to chan up in the same ways. But amino and nudec acids will polymerize
gpontaneoudy, so Occam's razor diminates the day as a necessary step. What I'm saying is that there
are alot of things out there that 1ook like life but aren't redlly.

"TGL isthe red thing; it eats, sorts, metabolizes, reproduces. Doesn't die, per se, without prompting, but
then alot of organic life is technicaly immortd as well. Death is atool of evolution, you see, but when
evolution can take place within the living organism, it becomes a nonissue. And think of the emergent
characterigtics of bacterid mats not much going on there. In terms of its interactions, TGL is more &kin to
reefs and anthills

"Asfor cdlular automaton models, | think they cry out for more attention than Immunity circles generdly
give them. Metaphor is a true and righteous way to approach understanding, damn it, and when you're
too timid to examine your subjects firghand ..." She looked at me skeptically. "To you, | probably sound
like afandtic.

| shrugged. "We dl have our issues. I've ligened to whacko, with idess like this, but they don't talk the
way you do." | nodded sdeways a the Game of Life window, which of course she couldnt see.
"Whackos don't perform controlled experiments.”

"You surprise me" she said, dill sudying my face asif trying to find me somewhere behind it.

"Likewise. Is examining the Mycosystem firshand your reason for coming on this misson? A persond
grudge, a chance to show up your timid peers?'

"It's part of why | agreed to it, yes. As we agpproach the infested regions, Rapisardi and | will be busy
with our measurements. Thismisson isdl about fear and pride and palitics, but if we just open our eyes,
therés alot of science to be done while we're a it. Maybe not world-shattering in and of itsdf, but the
Immunity isin desperate need of a wake-up cdl.”

Wake-up cdl. | mulled the term over in my mind. Archac: a telephone sgnd from one person to another.
Time to get moving, friend. Had darm clocks supplanted the practice? No, surdy darm clocks had
exiged for hundreds of years, much longer than telephones. So it mugt have been the persona contact
that mattered, the exchange of human voices. Aswith my own job.

| had been bracing againg the sides of Jinacio's cabin, my back on one gray-white padded wal and my
feet on the other, but now | moved, digned mysdf with Baucum's body once more, so thet | hung before



her in the doorway, close enough to touch.

"I'm no tool of the state,” | told her mildly. "Whatever you may think, your theories and findings are of as
much interest to me as ay other aspect of this misson. Unusud perspectives are a great hdp in
communication, especidly of complex idess.”

Her face tightened. "So I'm ussful, then. How flattering.”

"Hey," | said, frowning at her tone, "be nice. If you want to reduce it to those terms, | can't stop you, but
undergand that | can't use you without your usng me right back. Equa and opposite reaction, or
something like that. Y ou want a voice for your ideas, well, I'm it, so quit spitting in my face. It works a lot
better if were friends.”

She let go of the door frame and drifted back a bit, her face a cipher, unreadable. "You want a friend,
Srrashem? Fine, I'm your friend. The Game of Life is my gift to you. Play around with it, let me know
what you think, and well tak about it sometime over a nice cup of tea. Let's see ... Tomorrow I'm
vigting with Gladholders, and the day after that isthrust ops again. Are you free on Thursday?"

| tried to return her inscrutable look, to match the gruff neutrdity of her tone. "Yeeh, whatever. It's a
date.”

She kicked away and was gone.

| checked my system clock, down in the corner of my vison: fifteen-thirteen. Baucum and | had missed
our thirty-minute god by a good forty percent. Wdl, | wouldn't tdl Walichif she didn't.

Eleven

GLADHOLD
ERS

Our approach into the Flora asteroids was a cautious thing—thirty-odd hours under power, with
constant, kicky adjustments to the thrust vector.

Whang whang! Interplanetary space was very empty down here, even in the thick of the so-cdled
asteroid bdlt, but moving at hundreds of kilometers per second, you'd better beieve we worried about
hitting something. Wallich assured me that a chip of rock the sSze of a fingermail dipping could reduce us
dl to component atoms. | believed him, but the fact that we were as often as not steering toward such
objects, employing our deceleration thrust againg them, was not a source of confidence. "What better
defense than a hot, hot siream of engine plasma?!

Hmm.

Our degtination, a midszed asteroid named Saint Helier (pronounced "hed-yehr"), swdled to fig sze
from nothing in the space of a couple of hours, but as we continued to dow, it took the whole rest of the
day tofill up 170 degrees of sky. We were expected, of course; a weeks-long deet of communicaions
hed preceded our approach, and continued now as we applied for an orbit license and docking permit,
and received find indructions on where and how to complete the try<.

Not that this exchange was any picnic; while offiddly a didect of English, the Gladholder language is
redly a kind of mysery loaf, baked from a planet's worth of linguidic leftovers. In plaintext it's like a



chain of story problems and jokeless punchlines in someone else's job jargon, and out loud you're lucky
to catch every other word in the blur. Stll, in my years of amateur journdism 1'd had occasion to peek at
some Gladholder net channds, and reading and posting to them from Louis Pasteur | was adle to
confirm that Lottick's people had cdled ahead of us, and that some sort of charity had in fact been
arranged. Which was good, because our only dternative was to turn back for home on a much dower,
much thriftier trgjectory than the one that had brought us here.

The rock itsdf was the color of cod, and from the outsde gave little evidence of habitation. Its night face
was covered in black rectangles, its dayside splashed with the slver of parabolic mirrors, dipping down
into naturd craters asif pooling there, liquid. And even when Saint Hdlier filled hdf the sky, blocking out
hdf the stars, we hung mationless before it for quite some time, nearly forty-five minutes, while Walich
sorted out find detals with a disembodied voice, with many repetitions and requests for daification
crossing the vacuum between them.

"What? No, sx people, and the cargo will not be unloaded. What? Repest, pleasal”

His sense of humor kicked in only occasiondly, and even then with a kind of srained chuckle. Not
nervous, exactly, but not redly thrilled about this whole undertaking. The bother, the delay, the
uncertainty... People were dying back home. Would the Gladholders redly come across for us?
Intersocietd trade was by no means unheard of, but neither was it common. The cost involved was just
too absurd. And of course someone had tried to bloom Louis Pasteur the last time it sat in a dock, so
maybe he was nervous after dl. Maybe dl of us were.

We werent orbiting Saint Helier, but rather hovering above it, mild thrust counteracting its sub-ludicrous
gravity, and when find docking clearance arrived, it was something of a surprise when a shiplock irised
open right below us, barely a hundred meters away, not concealed in any way but smply hard to see
agang the dark surface. Not the last such surprise we were to encounter that day.

Under Wallich's supervision, the ship eased itsdf dowly down into the docking berth. There was a
bumping noise, and then the soft, solid cdlang of metd on metd as the mooring latches closed, and the
boarding tube ground its spird walls out to the proper dimensions to mate our hatches with thers.

"Pop the outer latch, please” Wadlich said to Rapisardi, who had temporarily taken over Tug Jnacio's
doorman duties.

"I copy,” Repisardi replied. "Opening the hatch now."
And then, suddenly, darm bells were going off dl over the ship.
"Thehul isreacting,” Lehne said, his tone more dishdieving then afraid.

Renata Baucum, though, flinched away from her indruments, her pinned-back har bobbing not quite
weightlesdy. Turning, she shouted: "I'm getting replication eventsin the main airlock! Closeit! Closeit!

"Closeit!" Wdlich echoed. One hand went to the arm of his chair, gripping tightly.

"Copy! Cloang outer hatch! Where is the decon? Did anything get ingde? My god, where is the decon”?’
"Nothing got ingde," Baucum said, a bit more camly.

But Tosca Lehne, red-faced and frightened, shook his head.

"Doesnt matter. Inner hatch isn't t-balanced. No protection. Something nasty got in there, it can eat
through to the crew compartments.”



Wialich grunted, stabbing at the ar with his free hand. "Right. Getting us out of here. Control, kindly
release the mooring clamps—weve picked up a bug of some sort. Repeat, release the mooring camps
S0 we can blast clear.”

Pause.
"What? That's ridiculous. Release the clamps, please.”
Pause.

Wadlich touched his chin, his ear, ligening impatiently. "Describe the phage, please. Phages, right,
whatever. Uh-huh. Surface structure? Uh-huh. Baucum, is replication in the airlock tapering off?'

"Yeeh," Baucum said, "sgnificantly.”
Pause. More stabbing and poking.

Wallich's face appeared in a smdl window at my zee-spec. "Wdl, Pasteurites, it seems that ruckus was
the loca Immune system equdizing with ours. Some sort of adaptive onboard library siffing out our
phages. | dunno, sounds schédlich to me, but they dam it's normd enough. So, I'd like a volunteer to
please open up that inner hatch.”

"I'm here dready,” Rapisardi sad reluctantly.

"Would you do the honors, then?!

"Copy, I'm opening the hatch."

"You see anything?"

"No."

"Baucum? Any suspicious activity?"

"Its seems to have stopped. Our phages have gone alittle twitchy, but the only activity is theirs™

Wadlich grinned. "Right, well, as advertised. Care to wak insde, Rapisardi? Take a breath? | can't order
you, but I'm asking nicdy. Haha"

Pause. "All right, yes. I'm doing it. I'min the airlock. It seems perfectly normd in here.”

"Okay. Well giveit a few minutes to see if you explode or anything, and then we open that outer hatch
and go, uh, shopping. Any objections?’

| could think of a few, but then again, three weeks of close quarters and nutrient pap were arguing the
need for fresh ar. | suppose we were dl thinking that, because despite the nervous, precarious fed of
things, nobody spoke up. The minutes passed, and findly Wallich gave the order, and the hatch was
opened. The moment was a bit more unnerving than 1'd been ready for, but dso exciting, exhilarating. A
chance to get out of this feculent container, yes, but more than thet: the opening of a gateway to the truly
exotic. Gladholderss A hdllow asteroid, its gravity bardy a tenth of Ganymedean normd, a
two-hundredth of agee.

"Hdlo," we could hear Rapisardi saying. "Yes, nice to meet you. Yed" A voice mumbled replies,
indiginguishable as we threw off our safety harnesses and legped from our sedts.



"Easy!" Wallich was saying. "Easy, Snglefile, no pushing!" But he was laughing and jodling as he sad it,
as eager as any of us to get outside and see. We could Smply have opened an exterior window on the
zee-spec and waked it around to the hatch for an easy view, of course, but none of us did, which should
tdl you something about our frazzled state of mind.

Davenroy met us in the wardroom, and Renata Baucum, who was in the lead, stopped and bowed and
motioned for her to precede us—an awkward, Slly, didey set of motions in this asteroidd gravity.
Davenroy, who'd been busy at her station for forty of the lagt forty-eight hours, brushed past her with
only the most minute gesture of acknowledgment. And then her attention was dl on the waking; the
downward dope of the ramp was like the indine of a svimming pool, impossble to follow without
bobbing and floating, toes touching down only occasonaly, and then in near-frictionless glissando. Only
by bracing her hands againg the protruding cargo hold was Davenroy able to complete the operation
with any grace a dl.

Baucum followed her out, and then Lehne, and mysdf, and Walich. The waking was difficult, our
Ganymedean shoes entirdy unsuited to the task. The cargo bulkhead was an enormous help,
though—something to hold, to push againd, to folow dong. Maybe Gladholders made lower calings
then ours, and walked around spiderlike with al four limbs splayed out, dinging smultaneoudy to wal
and cdling. | couldn't hdp but grin at the image.

Behind me, | heard Walich sedling the airlock, heard the beeps and squawks that announced the security
system's activation.

Outside the ship was a docking tube, and outside of that was... wdl, a port complex, obvioudy. Very
much like Gdlileo in some ways, except for the junk, and the many little children, and the fact that there
were plants growing dl over everything, gray/blue/greenvblack vines and stalks and shoots and fa
clugters of leaves making mosaics of every wall. Y eah, and there was no sense of up. You know that old
Dutch artist, Maurits Escher? The guy with the tessdlating shapes and the visud riddles and the insde-out
architectura drawings that hurt your brain to look at? Stairs going nowhere, suff like that. Hew the wadls
alittle rougher, put ajungle and a junkyard and a kindergarten classin it, and that would be Saint Helier's
spaceport to adecimd point.

It took a moment to redize that the creatures legping wal to wal were human children, laughing,
barefoot, and minimaly dressed. More interested in movement than dignity, they put al four limbs to
work in their clamberings and brachiations, playing Tag or Follow the Leader or King of the Top or
some such. Humans are primates, oh yes, and our long arboreal past bubbles right to the surface in low
gravity. Unless for some reason we retain a planar environment, and weigh ourselves down with heavy,
tank-tread shoes...

Once upon atime, reduced gravity was supposed to make humans a tdler, thinner, more dfin race. The
truth turned out a bit less glamorous, as more and more of our children were born with crooked spines,
curving limbs, clubbed feet... Hypogravitic osteo deformans. The man Rapisardi was taking to was a
classc example of the syndrome, a hunched figure helf a head shorter than mysdlf, looking young enough
dther to have been born in Saint Hdier or a least to have done mogt of his growing here. Growing
twigted, like an old tree. But he was handsome in spite of the deformity, and possessed of a sort of
archetypd grace. The primate thing again, probably. And oh, was he ever dark! You get used to thinking
of the Immunity as a heterogeneous society, diverse, full of everything, but when was the lagt time you
saw a young man with skin the color of a good stout beer? The body was swathed in patterned,
iridescent fabrics of ydlow and blue. And there was an Asan cast to his eyes, and a grin framing sraight,
ydlow-white teeth.

Check my image archive sometime; the fileis LPASTEUR/GH1DIB0001. Nothing compares to thet first



look, that first shock of foreignness. The most driking feature, though, was his toes, which were as long
and thick and draight as a double row of thumbs. Never a shoe on those feet, never a moment's burden.
Seaing them then, | fdt amoment of obscure envy; Earth was nothing to this young man, not a memory,
not even an architecturd legecy.

"Heyyo," the man said brightly. "Ahn behdf gavnoffice, doha wekkome teh San Hedyer. Ma nom wa
Chris Dibrin, kai | am lok to assst you. How you doeng?'

To his credit, Repisardi was attempting to reply for us dl. "Were fing, thank you, and very eager to
examine your trade goods. We have no food!"

The man—Dibrin?—amiled and nodded. "Yeh, yeh, tre been, amigos. Canno comprend a snnle word.
Gearman ye parolas? En-glesh, ah ah. Permeht ye | take libert? Abm, excuse" He pointed at Rapidsardi's
zee-spec, with body language indicating he found it both interesting and funny, a kind of technologica
cown hat. "Big lens. Inface, program, inout, yes? Er. May | meddle?!

Rapisardi, hestant, looked to Darren Walich.

"Wdl, hey there, partner!” Wadlich sad in a phony accent native to nether the Immunity nor the
Gladhold. He reached for along-fingered hand, shook it vigoroudy. ™Y ou want to meddle with this man's
zee-spec. In what manner, exactly? And why? For the purpose of trandation?'

"Trandation," Dibrin echoed, qriving admirably to match Wallich's inflection. Oh, the harm we do in jest!

And then, suddenly, my zee was going nuts on me—varicolored characters and ideographic icons filling
up the whole of my view, scrolling down from top to bottom and then sarting again at the top, new text
overwriting the old in three-dimensiona nonsense paimpsest. Dizzying, redly, and in this gravity that was
no smdl thing to lose your feet and you could be quite some time regaining them. But then, dl at once, my
view went black, then white, and then cleared dtogether.

"Gomen, neh?" Dibrin said, his smile now looking a bit sheepish. "Wa any mas bien?'
And on my zee-spec, right below Dibrin's face, appeared the plaintext: "I'm sorry, eh? Isthis any better?”

A soft exhdation went up from dl of us. This man, this bare-eyed, specless, twenty-year-old boy, had
probed our operating systems, tailored a trandation program to run on them, flashed it to us through
security overrides, and configured our task managers to run the thing in redtime without any explicit
activation commands on our part. Like magic, this highly invasve procedure, like finding your house
suddenly full of someone ese's furniture. And he'd done it in seconds, with barely atwitch of his hands.

"Ouch!" Rapisardi cried, in darm rather than actud pain. "Hey! What and how? No, you may not
meddiel"

"I'm sorry,” Dibrin said, dill sheepish. Well, the zee-spec said it in response to his jabbering. "I thought it
would save time, but that was probably very rude of me. Like touching, yes? You people dont like to
touch.”

"What?' Wdlich said, off balance for once.

"I'm sorry," Dibrin repeated, his eyes going shifty, his face taking on an expresson of genuine worry.
"Méking amess of this, | told them | wasn't the one to talk. Look, Governor's office sent me down here
to escort you Munies around, make sure you didn't walk out an airlock or anything. But I'm technicd,
see? Litedly technicdl, like, full of technology. Wires. You don't do thet ether, and | told them, hey,
look, I'm going to fucking freak those guys out. And it happened. See how good | am at predicting?”



Will.

We stood there gawking. What ese to do? Low gravity, Escher wdls covered with vines and dark,
chattering children, and this dien man taking right into our eyeballs whether we liked it or not.

Full of wires? Neurd direct was one of many technologies spawned in Earth's find decades, now very
much out of favor. Or so I'd thought! And that programming trick, so far beyond human capecity; the
product, surely, of atificid intelligence, another idea left behind on the blooming carcass of Earth. There
was only the question of how the deed was done: communication via some faux telepathy, radio or IR or
something? Or were they indde him, serile nuggets of machine thought dlittering in the chaos of his
organic brain? Neither posshility was especidly comforting.

"What's your customs procedure here?' Walich wanted to know. "I was expecting to dock with some
sort of quarantine fadility."

Dibrin frowned, tapped his ear. "Customs? Y ou mean ingpection? It's handled. Passive sensors, scouting
microscopia, like that. Shouldn't trouble your ship's sysems any, though do let us know, er, if any
problems should arise. Been nine years since a Munie ship ever came to Saint Helier, so maybe you
never know."

"Munie?' | asked, intrigued by the term. I'd come across it once or twice in gfting Gladholder net traffic,
but never in clear enough context to redize its meaning: Us, the peculiar inhabitants of the upper system.

Now Dibrin looked embarrassed. "Apologies, Sr, and meaning no disrespect.”
| grunted, haf-amused. "It's a derogatory term, then?”

He amiled a me, or maybe grimaced. | could see ydlow around the whites of his eyes, threaded
ddicatdy with blue and red. An unpleasant, vagudy fidy smdl came off his breath. A human andl, |
should say. "Derogatory, no. Munies, four-eyes, duckfeet, the people updairs ... It's just something to
say. Why, what do you cdl us?'

"Gladholders™

He grunted, amused. "No imagindion, eh? Seek, maybe we should just head draight for the market.”
Wallich nodded. "I think that might be be<t, yesh. Are we waking?"

"Hoating?' Baucum corrected.

Dibrin nodded. "It isn't far. If youll follow me?’

He braced hisfeet and shoved off for an opening high on one wall.

We followed, awkward not so much from gravity—for weeks we'd been bouncing from zero to
point-two gee and dl leves between—as from the geometry of the space. Like playing a new sport for
the firg time, before you've quite gotten afed for the ranges, the angles, the available traction. I, for one,
fdl short of the opening and had to leap again. Would have fdt bad about it, too, except that Walich did
exactly the same thing.

The opening proved to be the mouth of a tragpezoida tunnd, wider a the bottom than on the top, and
once wed assembled there, Dibrin propelled himsdf down its length with a pair of lazy but decisve
kicks, like something a svimmer would do. No mysery where held gotten those strong toes! We
"Munies' tried to replicate the feat with limited success. The idea was clear enough: launch into a flat



parabolic arc that would bring you to touchdown far ahead, without fird intersecting any solid surface.
Head againg the caling, it took about four seconds to fdl feet-to-the-floor, maybe twice as long as it
would have been on Ganymede, and many, many times what Earth would have to say about it. I'd have
thought it'd be even dower than that, based on our extremely minimad body weight on Saint Helier, but
nature never seems to care what | think. Anyway, these long, draght legps proved no easy fedt,
epecidly in gold-weighted shoes.

As| collided softly with the wadls, it was difficult not to notice that here, as in the docking bay, they were
covered with cregping vines. Up close, though, | could see what was hanging from them, and it proved to
be a sort of smooth and tough+-looking fruit, ovoid in shape and somewhat smdler than a human head. |
dug back into old Earth memories. Coconut? Breadfruit? Cantaloupe? | wasn't sure any of those grew on
vines. | fingered up my notetaker, jotted down areminder to ask about it sometime.

Right now, though, Dibrin had got back to taking business.

"Youve got a thousand-dollar line of credit,” he was saying, "and Governor has ingructed me to haggle
on your behdf. Food and clathing, right? | know you need oxygen and uranium as well, but those are
supplied by the port authority at standard rates. A kilogram of uranium? Seek, that's a lot. Lucky you get
it cheaper down herel”

"You don't use much ladderdown,” Davenroy said, not asking but prompting.

"Ladderdown, no. For propulsion, for excavation, afew things like that, but what are we supposed to do
with the waste heat? Smdl, metd-rich planetoids do not provide the heat snk you people are
accustomed to, and anyway we have the sun blazing a usdl the time. So we use that.”

"Mirrors the Sze of Innensburg, right?' Wallich smiled. "We didn't get much of a look a the sunward
face on our approach, but | guess well seeit on the down and out. Mugt be quite asight.”

"We can vist if you like. It be tomorrow before that uraniumis cast in asngle mass.”
"Tomorrow?' Wallich's grin faded. "Our misson isfarly urgent, Sr."
Dibrin shrugged. "Can't be helped. | can't make it happen any fadter.”

Wallich's mouth twitched, indecisve for a moment before the grin surfaced again. "Wadl, there's an
excuse to spend the night away from work."

"I'm to set up accommodations if you so specify,”" Dibrin said "There are saying homes dl dong the main
concourse.”

Wallich's grin widened. "WEéll, hey, then. Shore leave, everybody What do you say? Haha"

My own mumbles of approval were joined by many others. The Immunity’s plight was desperate enough,
but it wouldn't worsen measurably just because we'd stopped here for the night. It smelled funny in the
Gladhold, like cheese and Freon and potting soil gone dightly bad, but by comparison Louis Pasteur
was a veritable sewer, and going back insde her before she aired out was not a notion that appealed.
And of course, there was the food thing; flavor issues aside, my teeth tingled at the very thought of teering
and grinding and chewing again. Enough with the nutrient pap!

New corridors crossed ours a right angles every thirty meters or so, and while there were no other
pedestrians moving dong with us, there were quite a few cutting across our path, dl sketing dong
barefooted like Chris Dibrin. My glimpses of them were brief, and das | recorded no images, but my
memoary is of a fediva of colors, skin and hair and dothing of every imaginadle hue. More skin than



you'd expect to see back home, though modest enough, not so much a flesh display as a pgama party.
Or gangs of teenagers on ther way to one, | suppose; yes, the crowd was a young one. Higher birth
rates will do that to you, | suppose, but I'd begun to fed self-conscious, overmature, unnecessaxily diff
and hot in my spacer uniform. And far from home.

Theair, | should mention, was a good ded warmer and more humid than in the Immunity, or even aboard
the Louis Pasteur . It fdt a bit unclean somehow, and a bit unsafe. Not so much from the added bloom
danger—though that was certanly a consgderation—as from a generd upper-system wariness of
moidure. Even deep indde Ganymede, water ice is an important component of the rock, and hot, moigt
ar isadue that the cavern roof is maybe about to fdl on your head. It happens. Anyway, | knew Saint
Helier wasn't going to mdt or collgpse or anything, but | did have the unpleasant sense that | was not in
the Immunity, that dl sorts of nanoscopic crap was bouncing around inmy lungs and on my skin, phages
and microbes and God knew what ese, and the moidure lent the feding that dl of it would stick.
Unclean. I'm not sure how ese to describe it.

Not that my attention was redly on this, though. It was one more detail, one more component of the
dienness of this place. Mostly, my attention was on trying to walk without fdling over, especialy when
Dibrin turned suddenly into the crowd, dipping easily into one of the sde corridors while inertia carried
us Muniesinto walls and people en masse, in a grest flailing of limbs.

Darren Wallich roared and guffawed a this, and the Gladholder children took the cue and laughed right
back, dapping our backs and grabbing our hands as if these skiddings and crashings were the most
brilliantly amusing bits of cocktail tomfoolery they'd encountered dl month. Well, maybe that was so. At
any rate, by the time we got moving again, Dibrin had on a hdf smirk that he wasn't bothering to hide,
and moved through this more crowded hdlway with an exaggerated care. This way, friends. This is how
wedo it.

And then, suddenly, with no warning at dl, we were a the market.
Twelve

THE FEAR
DOLL

One of the deepest and most enduring mysteries of the Mycosystem is where, exactly, it came
from. New Guinea, yes, obviously, but how far had those first few spores traveled before
grounding in that rich, tropical loam? Most doctors reject the "panspermia” hypothesis outright,
citing the "keyhole problem" as prima facie evidence of terrestrial origin. If mycora were truly
visitors from another star, whether transported here naturally or otherwise, would their chemistry
be so uniquely suited to the consumption of Earthly biomass? Would they have, ready at hand, the
enzyme analogs to reduce those steaming jungles so quickly and so compl etely?

That the Mycosystem might be an alien weapon deliberately targeting Earth's biomass seems
equally improbable; the metabolism of the First Mycorum is thought to have resembled, in
various aspects, that of recycling and agricultural nanocytes, in vivo microautomata, and of
course the "prank" self-replicators that were already a major social problem in the developed
world. So did somebody's mutant vandalbug go walkies and take on a life of its own? Again, the
experts deny it.



"No doubt there were malcontents down there,” one nameless doctor assured me in a hurried
hallway conversation, "who would have destroyed the Earth's teeming masses if they could.
Without a crack research team and a large, expensive laboratory, though, | doubt very much that
a technogenic organism like that Would have happened. The sophistication is well beyond what a
lone amateur would accomplish.”

S much for the notion—romantic in its own grim way—of the mad scientist and his years-long
toil in a musty attic workshop. The truth is doubtless much harder and more complex. We have,
almost certainly, no one but ourselves to blame.

| claim no great knowledge in this field, but my own pet theory—built wholly of fragments and
naive supposition—revolves around the so-called "smart liquids' that mathematicians and other
theorists sometimes employed for massively parallel numerical analyses. The easiest way, it seems,
to run a trillion simultaneous computations was to code them in a broth of replicating,
self-modifying nanocomputers. Powered by a very specialized chemical diet, of course, but
otherwise left to run and mutate unattended...

When | shared this idea with my anonymous doctor friend, though, he smply smiled and shook his
head. "No, no, | doubt that very much. But it's a nice thought, isn't it?"

Yeah, nice. That was exactly the word | had in mind.

From Innensburg and the Fear of Failure
© 2101 by John Strasheim

| don't know quite what 1'd been expecting. On Earth, we used to get our food and dothing and such
from shopping mdls. On Ganymede, of course, you'd Smply flash down a price guide, order remotely,
and wait twdve to twenty-four hours for ddivery, the term "maket” referring exdusivdy to the
hypothetical trading and dickering that established the quarterly prices. But here in the Gladhold, the
market was a physicd locus of red, phydcd activity, voices and bodies and currencies hurling this way
and that. And dill there was no sense of up!

Wdl, dmogt no sense. The market's cavern was fifty meters across and by no means dome-shaped or
even spherical. Not quite random, ether, but the jagged, right-angle contours followed some plan that
was not apparent to me. A chamber, as they say, of high fractd dimension. Imagine the indde of a geode.
The merchants themselves sat surrounded by ther wares in flat, sted-mesh baskets the Sze of bdliga
cars. The baskets did point more or less in the same direction, toward us, which meant that we were
more or less looking straight down on the display, but right there any semblance of order ended.

The baskets sat & a hundred different levels and ledges, tilted dightly this way, dightly that way, dightly
heaven knows what other way, and the milling throngs of shoppers, severd hundred people at leadt,
could be seen legping and gliding from perch to perch like so many birdsin a jungle cage. And the noise!
A hundred voices chattering and dickering and arguing and laughing! The mind boggles at such waste,
such extravagance. Surdy there mugt be a better way to get goods from producer to consumer! On
Ganymede, one tended to work and eat and deegp and perform routine household maintenance, with
shopping being an inevitable but oft-postponed inconvenience. How long would we avoid it if it had to be
like this? Surely these people must have better uses for ther time!

Dibrin looked back at us, shrugging eyebrow and chin and shoulder together asiif to say, "Come on, it's
not as bad asit looks, and anyway what other plans have you got?' And then he leaped feetfirg into the
space where the corridor dead-ended and the floor opened out into marketplace.

"Look around for what you need," he said, or rather, the zee-spec said he said, as he fdl gently into the



meelstrom. "Bag it and wait for me. I'll come around with money in alitile while™

Baucum and Davenroy exchanged uneasy glances. Lehne and Rapisardi stood by waiting for someone
dse to make the firs move, while Darren Walich looked down and snorted severa times with
amusement. |, having nothing better to do, jumped down after Dibrin.

He lighted on aledge three meters below, and pushed off to one side. | copied him, a bit more forcefully,
and landed a moment after him in a basket filled with... dolls?

The merchant seated there, a flabby woman with wavy brown har and skin the color of wanuts, cdled
out a Sngle word, which the zee-spec trandated as "Hdlo, please buy something!”

"Jus stepping through,” Dibrin assured her without looking up. But he grinned and nudged one of the
dollswith his foot.

It screamed. "No! No, | cant, | won't! Get awvay from me! Get avay!"
Catching my expression, Dibrin smiled mischievoudy and toed the dall again.
"Hep! | weep, | tremble. | can't! | can't!"

"My god,” | said. "What isit? What are you doing to it?"

The woman looked sharply a Dibrin. "Pay for it if you're going to play.”

"Sorry," he sad to her. And then to me "It's a phobia. You feding done or afrad or nervous about
something, you kick this thing around. Confront your fear, crush your fear underfoot. Symbalic. Very

popular.”

"It's horrible,” I told him. "What if you're a sadigtic bastard? What if you just like to kick things around,
make things scream?”

"Different doll," he said, shrugging, and leaped away for another basket.
Wil

| couldn't hep mysdf—I bent for a closer look at one of the dolls. Even its appearance was awful, a
red-brown body of soft, wrinkly lesther crowned with a blank, faceless head and four empty limbs that
bent off in any and dl directions. When | touched it, the texture was precisdy the cool, smooth, dmost
wet feding 1'd been expecting. And squishy-soft, like a bag of phlegm.

"I'm afraid,” the dall told me with grave Sncerity, the words recognizeble even without Dibrin's
trandator.

"Do you want that or no?' the merchant woman demanded.
"No," | sad.

"Definitdy not."

Disgusted, | dropped it and legped away. | had shopping to do.

Ficking out food proved easy enough; as | glided from basket to basket, certain Sghts and smdls set me
to sdivating so heavily | thought my tongue would dissolve. Where was Dibrin with the money? | looked
for him in the mad, low-gravity gyrations of the crowd, but didn't find him, so rductantly | asked the



merchants, in dow and careful English, to wrap the goods for me and hold them until my return. Too, |
selected some dothing, a couple of shirts and a pair of flgppy, loosefitting dacks that would probably
take some getting used to in weightlessness. And loose, meshy underwear, severd pairs. Not what |
would have chosen for mysdf back home, but they seemed the best of the available options here, and
anyway my Immune spacer coverdl and its supporting garments were currently the only dothing |
owned. | had washed both the clothes and mysdf the evening before, but there are limits to what a
shipboard shower can accomplish, and | was eager to dimb into something allittle fresher.

Fndly, Dibrin did show up, with a package-laden Renata Baucum in tow, and together we made the
rounds, picking up the goods 1'd selected.

She was edting something, something round and purple and wet indde.

"Isthat aplum?' | inquired, | hoped, not too hungrily. We had plums in the Immunity, but not affordable
ones.

"Itis" she agreed, durping juice off her chin. Her tongue dipped out, caressed her lower lip briefly before
retregting.

"Can, uh, | have a bite?'

Sdedong, she conddered me, then the hdf-finished fruit in her hand. Reluctant to share her Foit?
Paticularly here, in thiswarm, subtly unclean place?

"Here" she sad findly, fumbling her left hand into a bag and handing me something. "Have a whole one."
| blushed, embarrassed at having put her on the spot that way. "Redly? Thanks"

Then, without further compunction, | took the plum from her, tore into the flesh of it with my teeth. The
taste was incredible, wet and sweet and whally unlike nutrient pap. In three bites, | had reduced it to a
bare stone, which | popped into my mouth and sucked on, pulling hard for the lagt bits of that wonderful
flavor.

"Oh, God," | sad to her around the stone. "That's good.”
"Nice, en?'

She had picked out some clothes as wel, a coveral and something cdled a "body wrap,” which she
showed me a corner of asit peeked out from its bag. Green cloth marked with little squiggles.

"It'snice" | assured her.

We came across Darren Walich dong the way, and then Sudhir Rapisardi, and soon we were Al
together again. As our purchases were purchased, though, it became apparent that we'd dl picked out
the same sorts of things, the emphasis on mests and breads and fruits, not preserved or even particularly
preservable, unless you were into vacuum storage. So what, we'd eat wel for a week or two and then
edge back into a liquid diet? No thankd So we made another pass through the market, more
sysemdicdly this time, and picked up thirty kilograms of canned and pickled goods, plus a bit more
underwear and such.

Fndly, laden with bulky packages and awkward in the unfamiliar gravity, we hauled ourselves back to
the port complex, beeped our way past Louis Pasteur's security, and dumped our booty in the
wardroom, which if anything smelled worse than it had when wed left. If Gladholder air was replacing
our own as per plan, it was doing so very dowly indeed.



"Stinksin there" Dibrin observed, wrinkling his nose as we emerged.
"Yeeh," | sad to him, "tdl me about it."
"Glad to deep outside for anight?'

"Oh, yesh," Walich agreed, amirking. He put a hand on my shoulder, another on Dibrin's. "There was
some talk about going to see the mirror, right?”

"Certanly," Dibrin said. "It's a short walk from here, only about Sx miles”

Wiadlich seemed, for some reason, to find this funny.

| found out why. Sx miles? | didn't reglly know how far a"milé" was, and by the time | learned, it was
too late to do anything about it. Our expedition was over ten kilometers out and back. Quite a hike, for
anyone used to living in caverns bardly athird that 9ze!

The mirror, okay. From indde the asteroid, it didn't look like much, just a bowl-shaped crater reflecting
the blackness of sky that surrounded the sun's (quite serioudy swollen) glare. We looked out on it
through an observation port inits rim, around window astdl as a person, made of glass five centimeters
thick. Red glicon glass, yes; | guessthey have alot of it here. Anyway, it was only by looking for amilar
ports across the crater rim—of which there were severd a uneven intervals—that | was able to get any
red sense of scale. This at least, was impressve; as Wallich had intimated earlier, the mirror was about
the dze of Innensburg, maybe two kilometers from end to end, and you could have fit a city block on
the circular thing hanging from cables &t its center.

The chamber and window were large enough for dl of us to look out together, but Dibrin's atention
quickly settled on the flat video monitors built into the opposite wall.

"They're usng the telescope,” he said, sounding pleased. "Venus images again. Look, you can redly see
the hutd"

On the screens, sure enough, were blurry, wavery images of what looked like thatched domes, the sort
of thing primitive humans had once inhabited. They clumped together in rough, gpproximately concentric
circles little villages with clearings at their centers. On Venus? | must have heard him incorrectly.

"Huts?' | asked. "On Venus?'

He nodded. "Yeeh. Hey, you can even see the people. The planet must be a conjunction; this is an
exceptiondly clear shot.”

"People?' Renata Baucum asked.

"On Venus?' Jenna Davenroy added. God, we sounded like a bunch of idiots. But how ese were we
supposed to sound? Through the wavers and shimmers, the images on the wal screens were clear
enough: little knots of nude people waking around between the huts. The ground benesth them was
ydlow and smooth-looking, like plagtic. A less magnified image showed the surrounding area, a
red/brown/purple mass of mycostructure, picks and blossoms and feather urchins and a thousand shapes
less easly labeled, with that little yellow dearing Stting there in the middle of it, dotted with huts.



Could "hut" be just another mycoric blueprint, a random, meaningless shape put together by trillions of
technogenic automata? More like a brain cord than a wasp's nest, with structure synergidtic, rather than
planned? But there were people walking around down there. Not on Earth. Not even on Earth, where
| might have some vague possihility of bdieving it, but on Venus, where | certainly could not.

"What kind of trick are you pulling, here?' Wadlich asked, eadly, not concerned or affronted or anything.
But Dibrin frowned. "Trick? Excuse, please?"

Baucum touched him lightly on the shoulder. "Please, honestly. Are these actua telescope images?’

"Of course.”

"Redtime?'

"es"

"Of Venus?'

Dibrin flared. "Yes, Venus. Seek, are you people deaf? There are humans living on Venus. The
primordid atmosphere is gone, the ar has been thinning out for decades, and now it's gpparently
habitable. New discovery, but weve been shouting about it for weeks. Munies, dways so busy, so
distracted. Don't you ligten to the news?"

Evidently not. Mine were some of the few news channds that paid the Gladhold any attention at al, but if
adtory thishig could escape me ... Had | been that unobservant? Gladholder news passed through a lot
of wire and other hardware on itsway to me. Had some portion of it been... misplaced dong the way?

"And Earth?' Sudhir Rapisardi asked, looking pale and stunned. "Are the rumors true?"

Dibrin's scowl eased. He waved a hand at the monitors. "Like that? It looks like that on Earth, too, but
we knew about that three years ago. Three years. Is that how your rumors go? Sow!"

"My god," someone said.

Indeed. How had people gotten there? What did they eat? How did they survive, down there in the thick
of the bloom to end dl blooms? The words "Mycosysem” and "extermination” were dl but synonymous.

"It looks the same on both planets,”" Dibrin said gently, now findly aware that he was bregking bad news.
Or wasit good news? The whole concept was too dien, too horrid and dippery for the mind to get much
of agrip on. "l can trandate a report for you, if you like"

| nodded stupidly. "Yes. I'd like that very much.”

"May |... meddle?'

| heditated, then nodded again. "Please do."

It only took him a moment to flash the file to me, and he never moved a muscle. | was watching.

"Thank you," | said when hed finished. "I'll read it later.” Much later, probably; it would take time for dl
thisto settle. And how was it the Immunity had missed out on so hugdy sgnificant a discovery? Were we
just too wrapped up in our own concerns? The rumors about Earth had never received much credence,
even among the gullible—it was too obvioudy impossble, like saying there were people living on the
surface of the sun. But here the evidence was; had we stopped even looking a the stars and planets? The



Gladhold was a lot closer to the bodies of concern, though, and they did have these huge mirrors lying
around. Were they looking smply because they had the equipment, because it was easy for them to
look? But why hadn't | heard about it?

"How does the telescope work?" Rapisardi demanded.
Fndly, | thought to begin recording.

"Deformable mirror,” Dibrin replied, now looking out through the window, gesturing at it. "Not one piece,
| think, but millions of pieces, trillions of pieces, under independent control. You use part of it to focus
aunlight for power generation, but here at periheion there's lots of excess capacity. Too bright to use it dl
for that. Look down at the mirror surface, you see how it sort of shimmersin places? They're probably
doing twenty different things with it right now, little pieces focuang in dl different directions. Like little
flowers, yes, tumning their small faces toward the sun, toward the stars... These mirrors have been used
as weapons, too, though the last rock that tried it got blockaded for twelve years.”

"Nanoscae components?' Walich coughed. "The mirrorlets have to be larger than a wavdength of light,
right, but the pieces that drive them are smdler?’

"Um, | guess 0."
"God damn."

Walich, who had spent hislifewiping out smdl things, looked about as unamused as a person could. The
contrast was interesting; it would make afine dip in the next collage.

The wak back was quiet, disturbed by little more than the sounds of our breething. And the sounds of
the Gladhold, yes, the chattering and laughter of thosands of people. Here they had abandoned the idea
of caverns, of individud buildingsin large, open spaces with a sony sky looming overhead. It seemed to
me that would make even more sensein thistrivid gravity, but instead the emphasis was on corridors and
doorways, sraight lines, wdls of dark, smooth-polished rock. Few of the spaces so connected were
actudly rectangular—the geode forms seemed much more Saint Helier's syle and Gladholders did seem
to have a better handle than Muhies on explaitation of the third dimension.

But waking around in the Five Cities provided a sense of openness, freshness, and here the opposite
hed true. The indde-out "buildings’ were the open spaces, while the connecting corridors fdt close,
crowded. And so many children! They spilled from doorways, giving glimpses of the households
beyond—high-callinged chambers, terraced off into many levels, furnished with riotous assortments of
plant and animd life Bamboo and birdd! It didn't seem very homey to me.

Thiswas hardly the focus of my attention, though.
People on Venus?



The idea should have been horrible, laughable, shattering. It was dl of those things, | guess, but modly it
was judt too large and dippery to grasp. Should | fed some sense of righteous triumph, that death hed
not completely conquered the inner system after dl? Should | fed empathy, sympathy for the humans so
imprisoned? Either reaction would imply some degree of understanding, which | certainly lacked.

One thing was dear: If we were to beieve and accept this finding, our worldviev would have to
disntegrate. The Mycosystem | knew did not dlow for this sort of anomay. What sort of Mycosystem
did? | found, to my surprise, thet | didn't redly want to know. Would | mourn the mindless Mycosystem
that had eaten my world? | might, if something even more sniger took its place. Something bright,
capable, purposeful? No. Surdly, buried in our work or no, we would have known about that long ago if
it were true.

So that was my fird reaction: denid. Aggressive apathy.

Tosca Lehne seemed more upset, though, seemed often on the edge of tears as we legped and vaulted
our way through the endless corridors. Tears for whom? | found | didn't want to know that, ether.

Wadlich and Davenroy seemed less affected, seemed to bdieve the whole thing was some sort of
mistake. Wdl, maybe it was. Rapisardi was logt in his zee-spec, fingers in congtant motion. Assessing
plaushilities? Working equations? Escaping into some ideator's fantasy? Baucum just looked subdued, as
if she were goplying serious thought to the problem but hadn't reached any conclusons yet.

Inaway, that made me fed worse. Was her mind more open than mine? | didn't want to think so.

The only person unaffected was, of course, Dibrin. It wasn't news to him, wasn't a sudden revelation. In
fact, | had the impression that even when it was news, the announcement hadn't knocked the suffing out
of im the way it had us. His Mycosystem must be a very different place from mine, different even from
Baucum's. What did he know that we didn't?

"It's dways up to something,” he answered when | put the question to him. "It's a devious one, tha
Mycosysem.”

"Devious?'

He backpedaled: "Not in a deliberate sense. | mean in an evolutionary one. It's dways trying something
new. Forms, behaviors, the mycora themsdves..."

"We used to think," | told him, "that they were sedling gene sequences out of our Immune system. It was
a pretty unsettling thought, but then turned out to be the result of human meddling.”

"That happens sometimes here, as well," he said, then cocked his head a me. "Are you recording this
conversation?'

"It'smy job. Yes. Does it bother you?'

"No, | guess nat," he said. And nothing more.

"S0 you have meddlers here aswdl?" | probed. " People experimenting with living mycora?"
Rductantly: "Sometimes. It'sillegd, harsh pendties, but people are ... curious animas.”

"This Venus thing is a much more shocking revelaion,” | said. "I redly don't know what to make of it."
"Huh," he said.



| guess the recording bothered him after dl, because prying further comment out of him proved dl but
impossible.

There's a sharp, specid bite to the weariness that comes from exertion in low gravity. Y ou're not working
your muscles very hard, individudly, but there's dill inertia to fight, and you wind up usng all your
musdes for it, induding the ones you didn't know you had. And shocking news brings its own kind of
tired, aswall.

Dibrin guided us to what he cdled a "saying home" where we could eat and deep and such for the
thirteen hours until our uranium fud nodule was ddivered and inddled. 1'd expected something like a
hotd, ary and full of plants, but the entrance to the place turned out to be through an unmarked doorway
into a cramped, surprisngly ordinary-looking tavern. Except for the crowding and the noise, fifteen or
twenty patrons dl jabbering a one another, this might eesly have been Ganymede. Or Earth. | guess
these places have been the same for centuries, and little things like moving to a different planet aren't
going to have much effect.

The saying home itsdf was on the next levd up, access to which was via a ladder that led into a smdl,
cube-shaped chamber with doors on al four wdls and flat, dim lights on its caling. Men's and women's
communa degping and sanitary fadilities, as indicated by pictograms of toilets and bunk beds and human
beings with and without breasts. Hmm.

Sudhir Rapisardi noted that though he was tired, hed come off degp shift only saven hours before, and
wouldn't mind a drink or two in the pub downgtairs. Whet did we say?

"We could dl probably use one" Walich alowed, though he himsdf had been up for at least a day.

"Screw,” Tosca Lehne muttered, dill looking stricken and miserable. "I need deep. Have fun without
rrell

Baucum and Davenroy echoed that sentiment, and quickly retreated together into the washroom, while
Lehne opened up the men's degping quarters. They looked a hit bigger than I'd feared, a least, and none
of the ten or so beds looked occupied or disturbed, insofar as | could see them before the door did
closed again.

So Dibrin and Wallich and Repisardi and | went back downdairs again, and found a little table for
oursalves on one of the tavern's many terraces. No chairs, but in this gravity it was plenty comfortable to
stand. And the music was nice, if abit jangly and odd.

"You men drink beer?" Dibrin asked. We dlowed that we did, yes, sometimes, and so he drifted off to
the bar to order some for us.

Walich's grin had returned, if weekly.
"Thismisson's abit of a drain on that tickle capacitor,” | said to him.
He shrugged. "Sometimes it's funny, sometimesit isn't. Some days, it's dmog panful.”

"So what do you think of this Venus busness?' Rapisardi asked, quietly, as though he were afraid of
being overheard. In fact, the musc was very effective a drowning him out, so that | had to lean close to
understand him.



"I don't know," Wadlich said. "It's hard to say how that could be.

It's hard to say what we saw, right? It could be ... well, alot of things. | look and | see human beings
running around, but that doesn't mean that's redly what's down there. | mean, you see flowers and pin
cushions and maybe bunny rabbits and quff in that mess, too, but it's just goop. Strasheim, have you read
thet report yet?'

| shook my head. "Hash it to me?"
"Sure”

While | was doing this, Dibrin returned with our beer, which came in clear, teardrop-shaped plagtic
bulbs. Big bulbs, probably three hundred cc's, dmost twice as much beer as a Ganymedean sein would
hold. Well, whenin Rome ... That thought just reminded me that maybe there were dill people in Rome,
and | didn't want to think about that. So | took a pull on the beer, which tasted judt fine.

"Hard day?" Dibrin asked, taking a drink from his own bulb.
"Hard lifetime” Rapisardi said, and both Dibrin and Wallich laughed at that.
We stood for awhilein slence,

"You know," | findly said, "If news this big can escape our attention, something is definitdly wrong. There
should probably be alot better communication between the Immunity and the Gladhold.”

"Gladholds," Dibrin corrected. "See, there are hundreds, we're loosdly confederated at best. But yeah,
aure, | think it's dways better to talk. Would you 4ill be on this misson of yours if you'd had this news
ealier?’

| thought about that, shrugged. | redly didn't know.
But Wadlich said, "Our basic problem hasn't changed.”

| thought about that, as well. If people were surviving down there, bloomless, unconsumed, couldn't we
aurvive, as wel? The Innensburg bloom argued againg it, ditto the death of my brother in his amdler,
less dramatic contagion. Or the death of Tug Jnacio, for that matter, or the hundreds of other bloom
desths that the Immunity had racked up over the years. With people like the bottle man running around,
how long might it be before the mycora learned to wipe us out?

Wialich was right, our misson was as impedive as ever: the rik of Mycosystem expanson was
impossible to caculate, but the consegquences were, in essence, infinitdy bad. Mankind needed a warning
system, needed that little bit of extratime to ... wha? Launch the starship? Protect itsdf in some way,
certainly. Once morning came and our fud arrived, we'd be off, just the same as before.

Meanwhile, though, it was just as wdl to St here drinking beer. Or s0 reason informed us; interndly,
some sublimind sense of guilt was hard to avoid.

More slence for awhile, again broken by me "Dibrin, you, uh, you seem to have artificial intelligences
inyour head. Is that 07

He nodded. "Yes. Inmy spine, actudly.” He patted the back of his neck. "It heps me think much faster.
Which is good.”

"But are they redly your thoughts?"



At this, he frowned. "Are you recording this?'
"No. Doesit make a difference?'

"I guess not. About the thoughts, whether they're mine, | think that depends on how you define 'me.” Am
| my brain? My body? Am | the sum of my parts? The thoughts blend seamlesdy. The brain evolves to
work with the assstants, and dso the assistants evolve to work with the brain. If you took the machinery
away, | would be crippled. My brain would no longer function in a hedthy way. So yes, dl the thoughts
are ming, by my perception of that word. You get a separated intdligence, not an assstant but a
sef-contained entity, and its behavior is not governed that way. They can be somewhat peculiar at times™

"Peculiar how?" | asked.

He pursed hislips, seemed to consider for a moment. "May | flash you a short plaintext?'
"All right.”

He did this, once again quickly and without moving. | opened the document.

HUMAN ERROR, A Fiction

LOOK_FOR OBJECT. 2 DOORS down HALLWAY, ENTER, LOOK-FOR-OBJECT, it does.
Punishment/reward sieves through learning nets, squeaking wheel, skewed camera-eye, pause and
recalibrate. The itch must be scratched, has been scratched, O_fucking kay! Searching,
searching; this brings happiness.

BUT
BUT
BUT

DOOR (2) leads—ALARM: EDGE DETECTED!
ALARM: EDGE DETECTED!

Retreat, scan, evaluate.
Elevator crawl spacewindowstairwel|? Sairwell!
Internal models suspect—engage self-doubt. Smulate outcomes of potential actions?

Might have happened this way: tumble tumble crash.
Might have happened this way: tumble crash tumble.
Might have happened this way: tumble tumble crash tumble.

Brooding. Brooding. Review command sequence, compare actions taken. Brooding. Confirmed:
command sequence error. Might have fallen down the stairs! Q:
Source: (command_input)? A: .= FLOYD

Engage abstraction. Erroneous command_input from FLOYD. Scan memory? This time and that
time and that time. Insght! Fuzzy logic, unreliable data. FLOYD is unreliable? Adjust expectation
model: CONFIDENCE (command_input (FLOYD)) = . * 0.5. STOP! PUNISH! PUNISH! Ouch,
ouch, UNDO. Engage abstraction!

PRIORITY (obedience (FLOYD)) >>
PRIORITY (preservation (SELF)).

ergo...



Must proceed with command sequence given by FLOYD. Ours is not to question. Sadness.
Sadness.

ALARM: EDGE DETECTED!
ALARM: EDGE DETECTED!

#af$(i @)qf 78f165h#.#
EOF

"One of Governor's separated inteligences wrote this" Dibrin said. " Spontaneoudy, without prompting.
Cretivity, maybe, a desire to communicae that it has an inner life. In ther idle periods, awake bui...
undergimulated, who knows what runs through their strange little minds? Smarter than mice, most ways,
and of course they can speak, after a fashion. Not like you and | do, but information is communicated.
Seek, you've got to wonder sometimes, what do they redly know? The redly intereging thing is that this
gory requires strong gravity, which the Sl has never seen, and a physica body, which the S has never
had. That's what peculiar means.”

| fet achill. "Isn't it alittle dangerous, to use these things you don't redly understand?’

Dibrin shrugged. "I don't know. How long did men use fire without doing chemistry? I'm saying yesah,
probably it is dangerous, but what are you doing to do? Life has got to go on.”

Daren Wadlich cleared his throat. "The adaptive Immune system is the thing that bothers me the most.
How can you deep at night? You've got sef-replicating, sdf-mutating phages and everything floating
around here with God knows what in their programming. It's inconceivable, redly. The more | think
about it, the more astounded | become.”

"We |et evolution do the work," Dibrin said, now sounding a bit defensive.

"And atificd intdligence” Wallich agreed, "and unsecured nanctechnology. The common ingredient is
that there's nobody in control. There's not even a mechanism for control.”

Dibrin was waving the comment away. "Maybe we don't fed like working oursdves to death. Maybe we
recognize some problems too big to handle with raw brain power. Adaptive sysems seek optimd
solution by themsel ves, with no need for us to test out every sngle possibility until we find something that
works. Saint Hdlier hasn't had a bloom in saven years, did you know that? And our best brains aren't tied
up with the druggle; they're free to create the things that make our lives easer and more interesting.
Seek, we have full-time poets in the Gladholds. Do you?'

Wallich laughed &t the idea.

"Ah, go ahead," Dibrin said, now vigbly irked. "You spend your life trying to catch up, spend your
resources trying to stay ahead of it, seeif it matters to me. Evolution never deeps, but a man has got to.
Even you."

"I like the idea of a place where the work does itsdlf," Rapisardi said, digtantly, looking around the room
asif for afriend who'd wandered away. He seemed particularly interested in the knot of people dancing,
over by the bar.

Softening, Dibrin replied, "Not all the work. Though there are those ones who get by on wdlfruit and
helway ar. The option for idleness does actudly exist, nowadays.”

The bulb was empty dready in Rapisardi's hand. He glanced at it, frowned dightly, glanced around the
room again. "That musc has a nice rhythm. Is there more beer?"



Dibrin dug into a tight pocket at his walgt, his fingers coming out with one of the little gold coins people
seemed to use for money here. He examinad it for a moment, then handed it over to Rapisardi. "Thisis
enough for five bulbs. Maybe youll find a friend.”

The biophysicig brightened, looked to Wadlich for confirmation, then brightened some more when he
received a nod. Moments later, he was off to his hoped-for debauchery.

"The man needs to get out more," Dibrin said, looking after Rapisardi with friendly amusement.
"He's been in space for afew weeks," Wadlich said.

But Dibrin was shaking his head. "It's more than that. This Venus news has hit you duckfeet people hard.
For us, the Mycosystem isjugt afact of life, like the sun and the stars. | think you have dways been more
afrad of it, more afraid of coexising with it. But we live right on the upper fringes, and it's not such a
dretch to imegine being actudly ingde.”

"You will be" Wdlich said darkly, his tone more frustrated than accusing. "Never mind naturd growth
and mutation, never mind that there are crazies out there trying to help the Mycosystem expand. These
things you're messng with down here..."

"Will jump up and bite us" Dibrin finished for him, sounding unimpressed.

"Not like it hasn't happened before" Walich said, and took a giff pull on his beer. "Not like you don't
live, as you say, right on the upper fringes of our congtant reminder of the fact. This place is an accident

waiting to happen.”

"It's dready happened,” Dibrin lobbed back. "You live with it. You adapt. Y ou move on with your life
That's how it works."

"No."

A third sllence descended upon us, heavier than ever, and while | was beginning to appreciate the virtues
of dlence, a thought that had been nagging & me for hours findly found its voice: "How would they get
there? To Venus. There were never people down there, even before. How would they get there?"

Dibrin looked a me and shrugged. "l don't know. As spores?’
| bit back aretort; his carob features were innocent, interested, truthful. He wasn't kidding.

"Not so unfathomable" he said, observing my expression. "With decent compression, you could fit ten or
twenty human genomes in a regular mycospore, maybe a hundred in a big one. Could probably store
bran patterns, too, though I'd bet on some integity losses. Maybe not, if there was enough
error-checking builtin."

"I'm not asking whether a human being would fit in a spore,” | said over the music, abit more loudly than
I'd intended. A few face turned our way. "That question is meaningless. Even if there were human beings
down there, which I'm not granting just yet, how would their genes and such get into a spore?”

"I guess something would have to dismantle them, or part of them at least, and record the detals as it
went. God and Jesus know enough people got eaten.”

| shuddered, horrified a the thought. Technogenic humans? Assembled aom by aom in the rainbow
mig, usng a blueprint cribbed directly from the source? No, | refused to beieveit.



"Why would the mycora do that? They're just little digesting machines.”

Daren Wadlich was shaking his head. "No, Strasheim, they're a lot more then just that. Individudly,
they're complex and mysterious enough. In groups, their behaviors become even more intricate. They
communicate back and forth, change state based on the information they receive..."

"Like a cdlular automaton,” | said.
He looked surprised. "Yes, | suppose s0."

"Anyway," Dibrin said, "maybe that is not how it happened. Maybe some old spaceship was involved,
and we jugt didn't notice. Maybe they came from one of the Gladholds, and brought an Immune system
and atmosphere-processing system down with them. It could be a lot of things You people are going
down there—maybe one day you can tdl me."

Walich dill looked unhappy. "'l hope dl thisis true. | hope it is possible to survive down there, because
one of these days you're going to need every chance you can get.”

"Yeeh," Dibrin said, unconvinced, "maybe."

A smdl, dark woman approached, came up behind him, put her am around-his chest.
"Hi," he said without turning. " Gentlemen, 1've got to go.”

"Who isthis?' | asked, nonplussed.

"My wife, Lin" he said, dready turning to leave with her.

| guess taking to her was another of those things he could do without moving.

When | went to bed, about hdf an hour later, | passed Rapisardi dancing with three women and one
other man. He seemed to have trouble keegping his balance, keeping his feet anywhere near the floor, but
hed tied some sort of multicolored rag around his head, and was grinning so broadly | wondered if his
mouth would be sore in the morning.

Funny, but | don't think I'd ever before seen anyone try so hard to have a good time, and dill manage to
succeed.

Thirteen

IMMUNITY

Turns out well be paying for our food and clothing purchases after all, using, of all things, our
shoes. No kidding! Our guide pointed out some bracelets, and though they were fashioned of plain
gold he assured us they were very expensive. From the labor that went into them, | assumed, for
they were handmade, but no, it turns out the fingernail-sized "dollars’ that have been spent on
our behalf are also made of gold, and derive their value from their own intrinsic worth as metal.
As if we Munies walked around trading actual grams of uranium back and forth. This is what
comes of not using ladderdown!



The Gladholders think our "duck shoes' are frightfully amusing anyway, and when they found out
what the sole weights were made of, | thought they'd never stop laughing. and when they offered
to replace those same blocks with equivalent masses of lead, which of course is five times more
valuable back home, | thought we'd never stop laughing. This interplanetary trading is a jolly
business, you bet.

From"Glad Timesin the Gladhold,"
© 2106 by John Strasheim

You know, Momma, one thing we never eat in Ganymede is curry. I've rediscovered it down here,
where they seem to put it on ... just about everything, and I'll be bringing some seeds home with
me, Marco Polo-style. Turns out there's no such thing as a curry plant, but there's cumin and
cardamom and tumeric and coriander, all—'m told'—easier to grow than most actual food crops.
The "wallfruit" plant, engineered right here in the Gladholds, could also be a welcome
Ganymedean immigrant. Wallich swears this stuff will never make it through quarantine, and |
guess he would know, but I'm going to make the attempt just the same. Maybe some gourmet
customs technician will plead my case, and you'll actually be able to taste these things yourself
someday.

| love you, Momma, and hope your days are passing comfortably.
From "MOMLETR.0821.06.STRASHEIM.OUT"

We breakfasted a the daying home, visted the ship to organize our newfound stores, conducted the
Great Shoe Transaction with glue and paring knives, lunched at a tavern near the dock, and read our mail
while a dark, bleary-eyed hunchback cleared away the dishes.

The volume of response we'd gotten since our arriva here was larger than in the entire week preceeding
it, S0 the task was as much a housekeeping function as it was business or entertainment. One had to keep
one's working memory clear, after dl, or move the excess onto dates, where it could esdly get
misplaced. Mogt of the mal was addressed to me, which seemed to uit the others wdl enough; we're
too busy to muck around with these things, et cetera, et cetera...

| shared some of the better ones just the same. The Immunity had never seen much in the way of
cdebrity, but people mug 4ill have fdt the need for it, deep down in the genes that code for triba
loydties and such. I'd aways done my best to bring heroes to the public attention, but with the exception
of Response officers in the wake of a bloom, 1'd never found much consensus on just who the heroes
were. Doctors? Plumbers? Farm technicians? We'd dl die without these people, but somehow ther
efforts never seemed to arouse much interest.

But now... Wdl, it had never redlly occurred to me that fame had more to do with where you were than
with who. No one could deny the heroiam of Tug Jnacio, who had died protecting the rest of us, but that
vary act of self-sacrifice had removed hisimage from my reports and from the public zeitgeist. The rest of
us had done nothing brave or noble, had in fact fled from the perils back home, which our viewers by and
large Hill faced, and yet increesingly | heard tones of admiraion and even awe in those same viewers
voices. And of a strange familiarity as wdl, asif every message came from some old school friend whose
face and name | couldn't quite place.

Tdk was sometimes familiar on the news channds, as wdl, but that was different; through long
associaion and endless—if sporadic—discussion, the contributors to a particular channel did indeed get
to know one another. But the traffic on my channels had increased tenfold since the misson began, and
that clubby atmosphere was garting to get logt in the noise. Still, | can't say the feding wasn't gratifying,



and it was in that spirit thet | flashed afew of the letters around:

Dear John Strasheim and Louis Pasteur crew. Hi. | just wanted to say, your reports are the
highlight of our day. We flash them around at lunchtime, and talk about them after work,
sometimes for as much as half an hour ...

Srasheim: Hallo/Kurt Fenton here. I'm a road builder. Keep those messages coming/It's
fascinating to learn about the Gladhold, although | wish you were sending more pictures. I'm a
visual person. | especially like the shots where other crew members are visible...

Dear Mr. Strasheim, can you please tell Captain Wallich not to scratch himself on camera? You
should catch thisin your editing process, as well. | mean, really, my daughter is six years old, and
i would like her to be able to watch these reports and collages and learn from them, but she
laughs very hard whenever Wallich starts scratching his bum, and | can't get her to pay
attention...

Thislagt provoked some merriment, no less from Walich than from any of the rest of us. A good leader
knows how to take a joke, at least when his tickle capacitor is working. There were, of course, some
negty letters as well, and our Venus revelation had begun to provoke a few tentative responses, modtly of
the in-the-name-of-God-please-tell-me-you're-joking variety, but these | kept to mysdf. Flenty of time
to brood on these matters when we were back on the ship.

Rapisardi, who had eaten lightly at both meds, looked about like you'd expect for a man who'd taken
too much beer and too little deep. He didn't seem too amused by the letters, ther, and asked to be left
aone when Walich chided him about it. Davenroy, though, who inssted she had dept well, did not look
much better. She'd been pushing her food around in the bowl, not redly egting.

"Isyour somach okay?' Baucum asked, looking her over with amedica doctor's gppraising air. She put
afinger on the older woman's cheekbone, pulled down to peer beneath the eydid. "Y ou're looking sort
of green.”

Davenroy shrugged. "I can't eat like | used to, | guess. Thisfood isn't sitting too well.”

"You may lack some of the enzymes," Baucum said, now using both hands to palpate Davenroy's neck
below the jawline. "It can happen with an unfamiliar diet. Water should help allittle; can you drink another
glass or two?"

Rapisardi opened his mouth as if to speak, then got a funny look on his face for a moment. And then,
damingly, he sneezed. All eyes turned in his direction.

"Sorry!" he said, sounding rather surprised himsdf. And then he covered his nose and mouth and sneezed
twice more.

"Damn," Baucum said, in atone of wonder. She edged Tosca Lehne out of the way, coming around the
table to peer more closdly at Rapisardi, to touch his forehead and cheeks and neck. "You're hot. Is your
gomech dl right?"

"No, | don't think it is"
"Bardy touched the food," Lehne observed. "He's gat to be actudly sick, don't you think?"
Baucum didn't answer, but everyone ese got a nervous look. Especidly Davenroy.

Rapisardi sneezed again, and then snuffled and coughed, as though held been breething pepper. But he



hadn't. actually sick. The words chilled me; nobody ever got actually sick in the Immunity, except the
ederly. No power seemed able to keep them hedthy for long, but that was a matter of smple
degeneration, not bodily inveson by... what, bacteria? Prions? Viruses?

"Could it be flu?" Wallich asked. The tickle capacitor must have been active, because his grin fatered
only dightly. But his tone was one of mild outrage.

Baucum nodded. "It very wdl could." She looked Rapisardi in the eye, and then Davenroy. "The good
newsis, aslong as we keep . the fever controlled, that's unlikely to be fata. Are you dizzy?'

Chris Dibrin picked that moment to return from the lavetory.

"We may have some sick people here” Baucum said to him.

"Huh," he said, not vishly darmed. "Could be flu."

"Wethink it is" Baucum agreed, indicating Rapisardi and Davenroy with her gaze.

Dibrin studied the two for a moment, and then nodded. He'd been about to move in next to me a the
table, but now he pulled away, headed toward the bar. "Return in a moment,” he said. And indeed, the
transaction he conducted with the bartender was casud and brief, and in haf a minute he was sdtling in
next to me.

He passed a amd| packet to Davenroy, and another to Rapisardi, and released severd more in midair,
letting them flutter dowly down to the tabletop. "Try these."

"What's in them?' Wallich asked, holding up a hand that instructed us not to touch the packets.

Now Dibrin looked surprised. "Antivirds, obvioudy. Base mode inhibitors, plus a mixed vaccine nudec
acid and trigger proteins. | thought you were a doctor, gr.”

Wadlich sniggered. "Doctor? Not like that, I'm not. Do you mean to tdl me that fancy-pants Immune
system of yours doesn't even screen for human pathogens?!

Now Dibrin's face went into a kind of "Oh!" thing, and he nodded and started spesking even before
Widlich had finished. "Okay, okay. We find it's cheaper to inoculate our bodies directly, and let them
mantain their own hedlth as per desgn. Where is the harm in taking a pill now and then? Jack of dl
trades means master of none; you build your phages too multipurpose and they just stop working.”

"Funny,” Wdlich said, "we haven't found that to be the case. Intdligent design avoids the blind dleys that
evolution can lead you 'into. It's a bit more work, that's dl."

"I'm not going to ligen to the 'lazy’ speech again," Dibrin cautioned. "The Munie way is not dways o
brilliant, not dways so desirable. Sow death, that's what you people are about. The Evacuation that
never ended.” Walich opened his mouth to reply, but Dibrin cut him off. "Look, I'm not going to argue
with you. | have other work today, plus some persona business to conduct, so just take the damned pills
before you get someone else sck. And | have received word of your completed fud ddivery, so a this
point you are free to leave. Shdl we return to the docks?"

For amoment, there, the tension in the air was thick enough to dimb, but then Rapisardi gave up a pair
of sharp, sudden sneezes, and Walich's answering laughter said that he was willing to let the whole thing
go. So we took the pills gathered up our few belongings, paid the bill, and |€ft.

"So whét isit you do for the governor's office?" | asked Dibrin once we were out in the halway again.



"Do? Forecasting. Governor sees the future through me™
"Huh. Accuratey?'

"Sometimes. Not, like, what are you thinking right now, or what are you going to do tomorrow, but
what's the peak energy demand going to be this month, and when? Or economic suff, or broad issues of
public opinion.”

"Isthe governor an eected officd, then?"

"Yes, of course. Not dl Gladholds do it that way, but it's easier. People have a harder time complaining
how things are run, when the decisons are partly thers. You do the same thing, yes?'

"Wadl, sort of," | said. Every city had its mayor and amdl democratic council, after dl, and the judicary
presding over them. But the people like Vacdlav Lottick, who formed the very heart of the Immunity,
stood whally outsde that process, because redly, who was there to replace them? You couldn't hold
eections for "mog brilliant scientit” or "manager who gets people to work hardest,” and of course
power tended to accumulate in the places that needed and exercised it daly. "Too overworked to abuse
it" was the typicd man-in-the-street andlyss of the Stuaion—the dangers of empowering Immune
stientigts paled againg the dangers of hobbling them. Government by expedience: the perfect solution for
asociety too busy to be bothered.

"Anyway, yes" Dibrin said, "part of my job isto see that Governor keeps his job. He maintains a saff of
twenty, and we dl hdp out with this. Keep him in touch with what the people want; I'm sure you
understand the principle.”

"And that's dways the best thing? What the people want?'

He shrugged. "No. But not usudly too bad.”

"Huh. I'm not recording any of this by the way."

"But it's on the record,” Dibrin said, not asking. "Youll tel people whet | say, correct?'
"Of course” Why did everyone seem to have a problem with thet lately?

He gmiled faintly. "Oh wdl. If | had one message to deliver, it would be saying that excessve caution is a
bad thing. Fear isatoal to guide us, not a prison. Thereis great potentid in the human spirit, to grow and
encompass new things Not to subdue the universe, but to subvert it. To becomeit, to cause it to become
us. You don't accomplish that by digging ahole”

"And if the universe winds up subverting you?" | asked.
Dibrin shrugged again. "Bad luck, | guess, but not worth giving up your dreams over."
Walich seemed to find this funny.

"You're a good man," he said to Dibrin alittle later, as they shook hands across Louis Pasteur's open
hatchway. "1 hope things go well for you here.”

"You people are not so bad ather,” Dibrin returned with that same faint smile. "Thismisson of yours, you
know, it's more dangerous than a day in Saint Helier. You act so shocked by us, but redly, it's quite a
thing you have ahead. | wish... | wish you dl the luck youll require.”

"Wal, thanks. Well say hi to the Venusians for you," Wallich said, and closed the hatch. Then he dogged



the airlock shut, skittered up the ramp—awkward in the duck shoes that we hadn't quite managed to fully
repair—and addressed the rest of us "Let's get the living fuck out of this place, dl right? We lift in three
minutes or it's nutrient pap for dinner.”

He laughed like maybe he didn't mean it, but we met the deadline just the same. Y ou never know, right?
Fourteen

SMALL
DISCOVERI
ES

Depating from Sant Hdier proved a lot easer than goproaching it, which is good congdering the
condition of our engine room crew. The pills were working, though, and by the time wed cleared the
area and begun the long burn that would hurl us down toward Mars, Rapisardi and Davenroy were both
looking and sounding much better.

Alas, our eighteen hours of freedom had served to make Louis Pasteur's interior seem that much more
monotonoudy cramped, and as my duties lessened | eased the claustrophobia by loading my vison up
with every sort of window | could think off net channds, starscapes, Conway's Game of Life ...

The latter drew my aitention rather wel; a random darting pattern would usudly grow and boil and
squirm for a minute or two before sdttling into a permanent rut, patterns of little quivering blobs that didn't
go anywhere, and little static ones that didn't do anything a dl. Sometimes waking creatures were born
from the ooze as wel, smple, stable patterns that flip-flopped their way diagondly across the window,
saf-degtructing into frothy blooms when they encountered obstaclesin their path.

All this kept me occupied for severd hours, my resource dlocation functions interfering only occasiondly.
But eventudly the novelty wore off, and | started feding a samenessin dl those random permutetions, the
same shapes and structures emerging over and over again, no matter what | started with. Too, | was
having a hard time crafting blooms that would sustain themsdlves for longer than a minute or two; the
things seemed determined to die.

Siill, one of the other windows I'd had running was a dide show of Philusburg images, and as my interest
in cdlular automata waned, | paid more and more attention to this. It redly was a very attractive city.
And then when 1'd seen those imeages enough times to get tired of them, | started fiddling.

Idegtion, yes, | plead guilty; | started with a smdl window in an upper corner, but could not resst first
expanding the images and then touching them up allittle, and before | knew it | was building an interactive
idedized environment. It wasn't hard to do, and with redlity congsting of such a tiny and uninteresting
space, it seemed no greet crime to treet it as one more window in the zee. And asmdl one, at that!

So | wandered through a Philusburg of the mind, an empty cartoon cavern of a city, firg changing the
buildings that displeased me, and later erasing them entirdly, laying down fidds of green grass in thar
place. It's a compdling thing, this godlike ideative power; when my dhift findly ended, some eight hours
after we closed the locks, I'l confess | barely noticed the switch.

Baucum did, though; the knock on my cabin door startled me back to redity, and when | opened the



latch, eased the fanfold back, and saw her sanding there (sanding, yes—we were under thrust again), |
hedtily closed dl the windows and looked out a her through nothing but the clear plagtic of my lenses.

"Areyou dl right?" she asked, looking me over.
"Ane" | said.

| must have looked guilty, though, or spoken too quickly; her lips spread suddenly into an amused,
conspiratorid hdf smirk. "Been messng with the zee-spec, have you? Not messng with anything else, |
expect; you've been a zombie ever snce we took off. Am | intruding?'

"No, no," | assured her. "l was just running your Game of Life thingy. It's very interesting to watch. Uh,
surprisingly complex.”

If she noticed my discomfiture now, she gave no Sgn. Instead, she leaned forward interestedly, her hands
on both sdes of my door frame. "Yes, you played with it? | wasn't sure you would. What do you think?"

"Uh, very interegting,” | tried.

She waved that comment away. "Be serious, please. Imagine that you're a doctor catdoging some sort of
new phenomenon. Document it for me. Be specific.”

| paused, wondering if she were somehow tricking me, making fun of me. But she seemed sincere
enough, probably more so then 1'd ever seen her. She seemed to have a point to make.

"Wel," | said, "they usudly die”
"Ugelly?

"Wdl, aways, actudly. Sometimes | get little jiggly things, and sometimes | get non-jiggly things
Occasondly | get nothing at dl, just a blank window with no live dotsiniit."

She waved an admonishing finger. "No, be specific, Strasheim. Be rigorous. Run a game for me, right
here, and tdl me what you see.”

"Yes mdam,” | sarcasmed. But | opened the Game of Life window back up again, seeded a random cell
pattern, and let it go. Amoebic shapes formed, swelled, surged around for a few minutes before blobbing
esch other to death. In about aminute, dl non-repetitive movement had ceased.

"It's finished,” | told Baucum, then set to examining the amoebas wreckage. "l see flashing things, little
rows of three dots. Firg they're verticd, then horizontd; they just oscillate back and forth. | dso see
sguare blocks made of four dots, and little 'D" shapes made of, uh, seven. Neither of those are moving.”

"Isthat al?"
| nodded.

"S0 you have a mixed outcome, then," she coached, "partly crystalized and partly oscillatory. And you
Sy you've seen some totd extinctions.”

| nodded again. "Yeah, it seems likeit can go from a pretty complex form to nothing at dl in a farly short
time"

"Jud afew generations?'



"Sometimes, yes"

She looked pleased. "And wha about degenerate cases? What happens if you start with an empty
screen, or acompletdy ful one?!

"The empty screen stays empty. The ful one goes empty after only one generation.” | had tried both of
those early on, while | was 4ill trying to get the fed of the game. "Therés something else, though,
something that keeps cropping up: these little diagona walking shapes.”

"Gliders”" she said, nodding. "Sometimes you see them marching across your crystalized landscape, yes?
Cutting a sraight line between the obstacles, never hitting anything?"

"Yegh,| said. That outcome was actudly pretty common.

"But they dways return to ther Sarting points, right? The edges of the window connect. The world is
round. SO now, you recognize an ostillatory structure that takes longer than two generdions to cycle.
You're ready to accept ostillaion as a class of phenomenon, distinct from extinction and crysalization
events”

| didn't much care for that schoolteacher tone, and | could see more or less where she was headed with
this so | jumped in and spoke: "Three classes of ending, right. But there's a messy fourth one you're not
tdling me about.”

She paused, nodded. "Very good, berichter. Yes. We cdl these 'hdt dtates. But there are a lot more
then four classes of these, so don't get too far ahead of me. Let's just concentrate on the three for right

She waved and pointed, manipulaing zee-spec symbols. My RECEIVING light went on, and a new
window icon appeared. | opened it, found a pointillist sprawl of geometric patterns, shapes and icons and
letters of the aphabet. It took only a moment to understand whet | was looking a: a Game of Life
window in the cryddline state.

At firg it seemed there was no limit to the possible forms, but afew seconds study reveded that the ones
larger than about ten dots were actudly assemblages of smdler components. So there was a sort of
pictographic aphabet, a limited menu of building blocks that fit together in limited ways. That made me
fed less ignorant, less like I'd missed something obvious in my earlier explorations. Also, asymmetric
forms seemed a lot less prone to cryddlization—the building blocks themselves had a comforting
regulaity to them.

There were physicd laws governing this Conway world, | understood suddenly. All these shapes and
patterns were stable because they hung in perfect balance with the cdlular automaton rules. But the rules
were not so forgiving; drop a sngle dot in the wrong place, | knew, and dl these ddicate structures
would flal and break apart and be consumed.

| tried it. Bang! Amoebas formed immediatdy, reaching out and fdling back, reaching out and fdling
back, and findly extending their gooey arms to embrace the other shapes. Gliders exploded outward,
spreading the infection rapidly to dl corners of the window. Chains and butterflies and origami flowers dl
meashed in together, their ddicate structures dissolving like a dream.

"Jesus” | said.

The squirming and frothing went on for quite awhile, but findly the screen action dowed and settled into
anew cryddline pattern, andl cubes and ovas and only the occasiond three-dot oscillator. Stability had



returned, but the delicate order that had previoudy existed was quite gone. Entropy dways wins in the
end.

The next window Baucum sent me was a study in extinction. Again, graceful forms filled the screen, but
this time there was something off-kilter about them, a lack of Conwayan symmetry on some deep levd. |
didn't have to tamper at dl; the moment | started up the amulation, the little shapes twitched and thrashed
and vanished, like candle flames extinguished in a breeze. The lesson here was not so obvious. Darkness
conquers dl? Rardly. Only if your world was constructed especidly for that purpose. | grasped for
relevancein this, and found none that satisfied me. The third window, though, was to change my view of
the universe forever.

How to describe? Where to begin? Oscillatory structures, Baucum had said, could take longer than two
generations to cycle. The truth of that statement had been irrefutable, but now | saw it was dso a kind of
warning, preparing my mind for the revelation that was to follow. My zee was filled, yes, with oscillatory
sructures.

The top row was smple enough: dancing collections of four and x and ten-plus dots, moving and
dhrinking and growing, looking like little protozoa. Or mycora. The next row down looked less organic:
pinwheds and sparkers and little angular shapes passng sngle dots back and forth between them. Next
came a complex structure that looked like a conveyor belt, and then a row of really complex pinwheds
and kaleidoscopes. Below that were the clocks, the walkers, the sprinters, and something | can only
describe as the Wet Sausage Parade. And findly, at the bottom, two big blobs of foam doing a little
bump-and-grind routine that spat gliders out dong the upper right diagond. On the window's edge, a
seven-dot crygdline form caught the gliders and destroyed them without a trace.

The view staggered me; much too much, much too fast. No amount of random fiddiing would yied up
any but the smplest of these forms, | redized. The Wet Sausage Parade was at least a hundred-dot
sorawl, and the odds againg such a thing faling together by sheer chance had to be long. One in a
million, maybe alot longer then tht.

"Oh, my, God," | murmured. | looked and looked for along time.
"Therés another one" Baucum said amost apologeticaly.
Yes? Well, okay. | braced mysdf. "Hit me with it."

And she did. | opened the new window and... didn't say anything. If anything, this demongtration was
less shocking, because | could tdll at a glance what it did, what it was. It was a computer.

The basic structure of it was hollow boxes with lines running through and between them. A ot of hollow
boxes. A lot of lines Ingde dl this were patterns of bouncing dots, and it didn't take long to see tha
whet happened in one box spilled over into the next, so that patterns shifted and shifted and shifted
laerdly, and then switched leves and started bumping the other way. And there were pathways
connecting the top and bottom and the left and right sides, and things that were dearly input and output
channels. The thing had a very mechanica look to it, like some giant, mutant, clockwork abacus, but
even my layman's eye could see the cdculations taking place. This thing was an actud computer, doing
actud compuitation.

It could be doing anything, | redlized. That was the beauty of computers: they could run anything, Smulate
anything. Even a human mind, or something very like one, as Chris Dibrin's "separated intdligences’
demonstrated. And I'd been told that computers could emulate other computers as wel, so flaviedy
that there was no way a captive program could deduce whether it ran on a red computer, or a Smulated
computer, or agmulation of a smulaion of asmulation...



So Conway's Game of Life was itsdf a kind of computer, capable, a least in principle, of smulaing
anything.

"It's a bit much to absorb," Baucum admitted.
| watched the window, fascinated. Watched the computer doing its thing.
"How does the capacity of this ... device compare with ared computer?’ | findly asked.

Baucum clucked at that, and | closed dl the windows so | could see her face as she spoke. "In terms of
speed, you've got it running about a hundred thousand times more dowly than your zee-spec is capable
of. Clock speed is a variable parameter, though—play with it if you like. As for the number of actud bits,
wal, you can expand the game grid and build a machine of arbitrary complexity. The number of states
will dways be finite, though. Eventudly, the pattern has got to repest itsdf."

"So thisis the ultimate example of oscillation?”

She pursed her lips, thought for a moment. "I don't know about ‘ultima’ But its complexity is Sgnificant,
and yes, before you ask, the pardlds with technogenic life are dso quite impressve. A mycorum's
onboard processor uses a different mechanicd basis, cdled rod logic, but the fundamenta operations
being performed are not so different.

"At heart, three logic rods form a 'phrase’ that no power falure can disrupt, sSnce the bridge is mechanica
in nature. This is one way, the mycoric way, to modd a two-state, one-dimensond cdlular automaton.
But imagine more dimensons, more states than that. More rods. Imagine that every post of your choiceis
an entire genome atempting to copy itsdf to the surrounding matrix. The key problem in cdlular
automaton programming is mimicking that, getting the essence of the red action in live matter, or live
cdls Theideaiisthat every cdl ismore than a total of metabolism, it's a holographic piece of the gestdlt,
containing the seed of dl the patterns that will later emerge. The underlying cdlular automaton ‘physics
has got to reflect this"

| amiled supidly a her. "Now you're the one jumping ahead. Is there an English trandation avallable?"

She ducked her head, blushing dightly. "I'm sorry. You seem a lot quicker than 1'd been fearing, so now
it's very tempting to just flash you full of whatever's on my mind. That's unfair, given tha I've spent two
decades congtructing my opinion. Let me back up. Do you remember the glider gun?'

| thought of the spitting, bump-and-grind foamlets and nodded.

"All right, now imagine that that little glider catcher isn't there, and imagine that the edge of the game
window isinfinitdy far away. What happens in the long run?"

It oscillates, | dmost said, spitting out gliders over and over . But suddenly | could see what she was
getting at: the diagond line of gliders would just march out longer and longer, never terminating and never
returning to the point of origin. "It goes on forever,” | did say, pleased not to have fdlen into the trap. "It

keeps on growing.”

"Correct,” Baucum said, again sounding pleased. "Ancther class of hdt state, one that's infinitdy remote.
We cdl that 'uncongtrained laminar growth." Laminar because you can predict the configuration a any
future time without crunching through dl the intermediate time points. But the glider gun is the smplest
example of hundreds on record. There's dso an unconsrained turbulent growth condition, in which
future states can only be computed by a copy of the cdlular automaton itsdf.”

| nodded, picturing what that mugt look like amoebic forms railing and surging out to infinity, never



stopping or dying or faling back in on themsdves. "Okay. Where's my example of thet?"
Baucum's look was cryptic and amused. "Why don't you seeif you can come up with one yoursdf.”

Her tone put me on guard. Again, | wondered if | were the butt of some obscure joke. Certainly, she
wasn't tdling me everything. "Y ou ill haven't gotten to the messy part.”

Her eyebrows went up. "Oh? And what part isthat?'

| hunted for words, composed my answer carefully: "Constrained turbulent, uh, oscillation, | guess. A
gate where it doesn't expand or contract beyond a certain point, doesn't cryddlize, doesn't extinguish
itsdf, doesn't repesat.”

"Like the Mycosystem,” she said gpprovingly.

"es"

"The date exids, yes. Demongrably.”

"Have you got an example?"

She kept amiling that cryptic amile. "I'm afraid not. If you fiddle—"
"Conway's Game of Lifeisn't capable of achieving that Sate, isit?'

She shrugged. "There's no rigorous proof one way or the other. The permutations are infinite maybe
some smdl, needle-in-a-haystack fraction of them would settle into a chaotic attractor like that. There's
catanly no theoreticd barrier. Who knows, maybe youll find one yoursdf.”

"But probably not.”

Her amile was vague now, burdened, as if the question reminded her of unhappy times. "No, probably

"But the red world and the Game of Life are not the same thing" | said, pressng some imagined
advantage. "The cdlular automaton is like a spreadshest, right? The same equation over and over again in
every box? So what would happen if | played around with the equation?’

Baucum brightened, the approva seeping back into her face like it had been there dl dong. "A modified
rule-set for the express purpose of modding the Mycosysem? That's a very interesting idea, John. Do
that, yeah. Let me know what you come up with." She touched my arm then, leaned closer, shared her
amilewith me for amoment. And then she pulled back, danced away, and was gone before | could say a
word.

Wha | would have said to her I'm not sure. Sheld played me well, let me fed informed and clever while
ghe led me once moreinto doing her bidding. Or was that unfair? Was she maybe genuindly interested in
my opinion? Either way, her motive seemed, actudly, to matter to me. What lesson she was trying to
teach me| couldn't guess, but | wished sheld be less cryptic and circuitous. wished shéd just come out
and say what was on her mind.

Then again, the project did sound sort of interesting, and we'd be another eight months on this ship, and |
wasn't exactly hurting for time. | closed my cabin door, turned my lights out, and thought it over for the
couple of minutesit took me to fdl into exhausted dumber.



Organizing the mall that morning had been a bit of a problem, yes, and the resource dlocation circuitry
was the lagt stop between Louis Pasteur's data and communications systems, so once he'd explained the
data rate problem to me and sorted things out with the appropriate Immunity officids, Walich
"suggested” | tear down my console again, to "confirm that the laws of physics are being obeyed in there,
haha"

Sarcasm aside, thiswould be my eghth such tear-down since the misson began. It was getting to be kind
of routine, just another part of the job, and not especidly difficult or taxing. | took the screws out, pulled
the cover off, checked dl the boards and wiring... And found another of those little yelow spiders, right
where the first one had been. Ancther bug, here in my circuitry! With proprietary outrage, | teased and
yanked the object free. Behind it lay a larger mass, pink and soft and wrinkled—one of the Gladholder
fear dolls. | pulled that out as well.

"Captain,” | said, halding the items up for inspection. The doll groaned.
At the noise Wadlich turned, saw. Didn' like. "Wdl," he said.

Lehne, who was dill on shift for another hour or two, looked over a us tiredly, as if the bug came as no
surprise to him &t al. He grunted. "Ship record any unauthorized entry?'

Walich shook his head.
"Thet Dibrin guy, maybe?"

| shook my head. "He never came aboard. Evenif he had, it's not like he could dip thisthing in with dl of
us hanging around. It had to happen while we were out. Must have."

"I repeat,” Wdlich said, "there were no unauthorized entriesinto the ship. If somebody came in here, the
arlock doors would have arecord of opening and dosing; they don't. The Immune system would have a
contact record, with pheromone, microfauna, and skin protein assays, it doesn't. | suppose those records
could be erased with enough effort, but it seems very unlikdy. Who's going to walk in here and know
that much about our systems?”

And then his face changed when the answer occurred to him: a member of the crew. He didn't need to
sy it. Tosca Lehne and | exchanged looks. Was it you, friend? | looked away quickly, ashamed of

mysdif.

"Thisis crazy," | told Wallich. He knew what | meant: none of us would plant a bug, spy or injure or
betray our flows. But did | redly know that? There was Hill no tdling just what the bug was for, who
was geding data from us and why. Gladholders? We barely existed for them. The Temples? They were
far above us, inthe cold and dark of the Immunity. Track our every movement, and what good would it
do them? Not to mention the data rate problem; how smdl would their Sgnals have to be now, to hide
effectivdy in our homebound datastream? Very, | would bet.

"Crazy,” Wadlich agreed, making innocent faces and shaking his head. "Dibrin did have an easy time
tampering with the zee-specs, didn't he? Maybe it was Gladholders."

"I'm afraid," the fear doll said from between my fingers.
The corners of Wallich's mouth twitched at that, but in the end it seemed he couldn't quite bring himsalf to



Fifteen

DESCENT

Viewers: | have to ask you to please stop sending us video mail. | received a physics lesson this
morning, after complaining about sluggish communications, and I'd like to pass it along to you so
you'll see our situation more clearly. The growing light-lag between ourselves and the Immunity is
a problem in and of itself, severely limiting our telepresence capabilities. It's hard to be in two
places at once when there's an hour's round-trip signal time between them! Wallich seems the
most affected by this, the most inconvenienced. Also the most upset, especially since the Immunity
seems to be grinding on without him. One does like to fed indispensable.

But the larger problem at this point is something called data rate. Louis Pasteur's antennas, and
to a lesser extent the Immunity's own transmitters, have limited broadcast power, and the
receivable portion of that power drops off very quickly with distance. But it gill takes a certain
amount of energy to register a data bit at the receiving end, the upshot of which is that the farther
away we get, the fewer bits we can flash in and out per second. Viewer response is greatly
appreciated your letters are a much more important part of our day than these reports probably
arein yours—hbut since our stop at Saint Helier the volume of mail has gone orbital, even as our
data rates are shrinking. The resulting data jams can interfere with higher priority traffic, which
of course is potentially hazardous.

From this point forward, friend, those letters need to be sent voice-only, or better yet, as
plaintext. Video mail will be screened and discarded at the transmitting end, so if you do send it,
it's going straight to data heaven. But plaintext isa lost art that could use a little revival anyway.
Try it out. We look forward to hearing from you in this exciting and much less costly format.

From "Data Rate and the Fear of Lost Mall,"
(PD) 2106 by John Strasheim

Agan, we scoured the ship for sgns of tampering, and again we came up empty. | couldn't help eyeing
my crewmates when they weren't looking, and studying saved images of them, hunting for sgns of
suspicious activity. Might there redly be a saboteur anong us? Not Rapisardi, certainly; held designed
the TGL detectors that were the misson's whole point. If held wanted to cause trouble, hed have done it
much farther upsiream, preventing dl this from ever happening in the firg place. Ditto Wallich—surdy he,
with Vaclav Lottick's ear, could have disrupted the misson long before it began. And of course, | knew it
wasn't me.

That left three, and of these, Baucum was by far the most promisng candidate. Yes, Lehne had his
resentments at being conscripted for this duty, and Davenroy, with far more flight experience than any of
the rest of us more life experience, for tha matter—had both the knowledge and the guile to pull
something like this off. But Baucum had her mystery, her iconoclasm, her quiet ingstence that the status
quo viewpoint was, a best, dightly damaged. Dedication and idedliam could be dangerous things.

| couldn't hide my concerns, though. | couldn't keep from watching her too often, too closaly, much too
obvioudy. Three days after | found the bug, she findly took me aside, nudged me into the Jinacio
Bdlroom and said, "I'm satisfied that you weren't planted here as a spy.”

"BEn?' | replied intdligently.



She patted my cheek. "You are S0 bad at trying to look like you're not waiching people. So please,
watch. Record. Tdl me what you'd like to know."

| sammered for hdf a moment, and then went ahead and blurted it out: "Did you plant that bug in my
console?’

Hurt and surprise suddenly mingled with her amusement. "Ouch, John, that's direct. Plant the bug? No, |
didnt, and if | had, | guarantee you would never have noticed it. Give me some credit, please; I'm
certified for beam epitaxy and severd other nanofab techniques. | could build something the Sze of a
humen cdl. If | needed to, | could wire a whole shadow network into the ship, wires so smdl even the
Immune system wouldn't detect them."

Her eyes glittered, partly mischievous and partly angry. "Maybe | have done it. You never know. Bt |
did not plant that enormous thing indde the alocation circuitry.”

"So who did?' | asked. And yes, you bet | was recording.

Baucum shrugged. "We have enemies, Strasheim, you know as wel as |. Maybe they have friends in
Sant Hdier, and they just waked in while we were shopping or degping or hanging around at that
damned telescope. Maybe the bugs are autonomous, or self-assembled from a dozen matile fragments.
The human beings on Venus are a clue, man friend, that something fantadticaly strange is going on. Will
you blame them on me, as wdl? Thingsfind their way into funny places; that's about dl we can say at this
point."

"Not avery stidying answer," | said.

"No," she agreed, and the conversation was over.

Wll.

| did another five hours on duty, solemnly watching over the bridge with Tosca Lehne, kegping an eye
not only on my own ingruments but on Wallich's. Thisis not to say | was in charge in any way, just that
Lehne was capable of running Baucum's board where | mysdf was not, and down here below the
Gladholds the bioandyss functions took a much higher priority than crap like treffic control. All | had to
do was watch for red lights, ligen for darms, and do a periodic diagnogtic sweep to make sure dl
systems were responding. It was arunning joke, in fact, that down here anyone could be captain, even a
humble cobbler, but Wallich gill couldn't make a shoe. Ha ha, yeah, our lives were preity exciting.

When the shift was over, | got some music going, then caled up my cdlular automaton project and got
back to work on it. Damn Baucum anyway; it was dow and exasperating work, every little twitch and
tweak taking an hour or more to test out. But the fascination of it was undeniable. | had to set an darm to
remind me to deep, or | knew from experience that I'd blow right past it and fiddle deep into the night. It
was like that; the hours melted away barely noticed. | could fill a voyage with this work, easlly. And my
daly outgoing news dlocation had dropped to only twenty thousand bytes, barely enough for a snide
editorid, so a new hobby was definitdy a good thing to have.

Conway's Game of Life had only two possible states for each cdl: dive or dead. Right off, Strasheim's
Game of Life was designed to dlow four dtates. brown for "rock," red for "bloom,” blue-white for "ar,”
and alush green for nonmycoric biomass, aka "mulch.” Cynicd, | know, but | needed a short, descriptive
name, and that one seemed to resonate for me somehow. What else were we, from a brainless mycoric
point of view, but piles of moldering but otherwise ussful chemicas?

So | garted out with a world draified into wide bands, ar over mulch over rock, and then I'd drop a



mycorum in and watch it reproduce. The problem was, its offsoring would spread out for a while, and
then smply eat dl the mulch, then eat dl the rock, then starve to death, and meanwhile the mulch and
rock would be flying apart, scattering weightlesdy up into the atmosphere. In the end, thered be a few
mycora chasng the last crumbs of matter around in aworld of empty ar, and then findly nothing at all.

The problem, of course, lay in the cdlular automaton rules, the physicd laws governing the behavior of
each cdl as afunction of the behavior of its neighbors. 1'd modeled these after Conway's own rules, but
these were intended for a much smpler world, and didn't work in mine. Not the way | wanted them to,
anyway, S0 that was where 1'd been concentrating my efforts.

Firg, I'd fixed it so dead mycora became "mulch’ rather than inedible "ar." This meant the living could
feed on the dead, which introduced a crude ecologica cyde to Strasheim Land. Didnt stop it from
eventudly flying apart and dying, but at least it kissed my visud cortex more sincerdly before doing so.

Next, I'd added a possible "vacuum state—black—for the cdls to manife, and then a binding force
intended to imitate gravity, which had the surprisng effect of pulling my rock floor around into a sphere,
surrounded by layers of mulch and air. A planet! | had made a planet! At that point, I'd been struck by
just how useful atoal this might prove to be. Baucum's manipulaions seemed less vend and sdf-serving,
more like ared favor from one friend to another. "L ook, look what you can do!"

But the mycora dill behaved poorly, and fixing this woul d—haopefully!—be the focus of tonight's work.
The thing was, they would smply consume the entire planet, and then die off in great vertica waves,
leaving behind a lifdess Mulch World, draped with athin and no doubt resking envelope of ar. This was
bad, a cryddlization entirdy unlike the chaotic pulsng of the actud Mycosystem, but short of switching
off the gravity, nathing 1'd tried seemed able to prevent it from happening.

Tonight, das, did not appear to be an exception. | was stuck. | wasn't going to ask Baucum for
assgtance a this point, ether, but it occurred to me that Rapisardi might be able to help as well, so after
awhile | bit my pride, activated one of the camera dots in my cabin wal, and flashed him a redtime
dreaming window keyed to it.

"Yes? Strashem?' came his disembodied voice over the soft music. A few moments later, a window
appeared, showing me his face and some bits and pieces of engine room.

"Hi," | began a bit uncertainly. "I'm working on a ... project that may feed into my find misson report,
and | think I could use some advice. Nothing I'm going to flash home about tomorrow, you understand.
It'sjust a sort of diverson. A demondration, actudly.”

He licked hislip and nodded. "The cdlular automaton project, yes™
"You know about it?"
He managed to look both sheegpish and admonitory. "It's asmdl ship, Strashem.”

"Ah. Right. Well, anyway, | seem to be having a problem smulating the mycora. They just don't seem to
want to do very much, besides eat and die. | can't find a rule-sat that lets them, you know, bloom,
without letting the rocks and everything bloom right aong with them.”

"Yes" He looked thoughtful. "I can see that. It makes a certain amount of sense, doesn't it. But who's to
say you should have only one set of rules? Living things, even technogenic ones, behave quite differently
from inanimate matter. A rock isjust arock; drop it and it fals. With a living thing, that is not necessarily
s0. Not reliably s0."



"A different physics for life than for nonlife?’ | asked, somehow vagudly offended by the idea. | must
have made a face, too, because he laughed.

"Think of it as a genome, not a physics. Living things carry their behavior with them in genetic codes. My
genes tdl me what to eat, what to mate with. Possbly they dso tdl me to avoid places tha are too
crowded or too empty, you see? | don't violate the laws of physics, but neither do | fdl down like a rock.
And neither do | behave as you do, or as Darren Wallich does, and my offspring, when | have them, will
carry my genome, not yours or his"

Right, okay. That kicked off a whole series of ideas | was eager to try, so | thanked Rapisardi and
disconnected.

A genome, yes. A mutable, copyable behaviord standard, the mycoric equivdent of a blueprint and an
ethical code and a sense and record of identity. And of course there were spores, which carried the
genome but did not actudly executeit. ..

When my go-to-sleep darm sounded an hour later, | switched it off and kept right on working.

The fresh fruit started going bad the next day, and we gorged on it, asif determined to be sick of it by the
timeit left us for good. The last of our video mall trickled in as well, and the messages were viewed by
one and dl, over and over again. We needed to be sick of that as well, because there wouldnt be
anymore of it until we dimbed back up into the asteroid belt again.

Our text and audio mail, though, had continued to grow. Far from being severed, our connection to the
home worlds seemed to grow stronger every day. And more trivid, too; for every informetive article or
well-consdered question, there were a dozen slly, faux- persond notes duttering up the stream. It's
amazing how quickly that stops being cute and starts being a waste of your time. The problem would only
get worse, s0 | initiated a screening protocol that would weed out the obvious dribble and send
form-letter replies automaicaly, without our having to so much as look. But the remaining mal and news
volume were dill formidable, and most of it required &t least cursory examingtion.

This was not the greatest obstacle to our "interactive’ modd of communication, though; data rate was.
Our outgoing ration had been cut yet again, and would continue to shrink with ridiculous speed over the
next few days until it bottomed out at only seven hundred bytes per day. Of which my ration would be a
mere twenty-nine.

"Popular myth to the contrary,” Rapisardi explained gently when | complained about this, "mycora do not
feed on ambient heat. Heat Smply means the random vibration of atoms, and harnessing this is cdled
‘entropy reversd, whichisactudly a physica imposshility. Now, forming a chemicd bond does release
energy, which the mycora can store for later use, for example in bresking a bond dsewhere. The
diginction between chemicd and mechanica processes blurs to dmogt nil a the nanoscde, so tha
energy may be transferred efficiently, as if through fine sorings and pulleys. And Brownian mation does
fadlitate this process, asit facilitates dl chemistry. But the thermodynamic loss is dill sgnificant. There is,
as I'm sure you have heard, no free lunch.

"So what is lunch? What do the mycora eat? Once, it was organic matter, just as you and | eat organic
matter. Now, very often, it is a combination of inorganic matter and light, and this is where much of our
problem originates. Many mycora, hot most but a good fraction of them, contain a photon-absorbing
molecule called mdanophyll which is sengtive to long-wavdength radiaion such as infrared or, in some



CaseS, MiCrowaves.

"Unfortunatdy, our high-gain communications to the Immunity are in that very form, and as we descend
ever further into the Mycosystem, this becomes dangerous. We want not to feed the mycora, or arouse
them in any way, so we mug emit radiation of much longer waveength, meaning radio, and a a much
lower power, meaning about twenty watts as opposed to several hundred, and of course, as dways, a
an ever longer range. All of which reduce our data rate. | mantan that we shouldnt be tranamitting
anything at dl, but | am overridden in this. The risks are impossible to estimate, at least for now. So be
thankful for your ration, man friend; if | have my way, it might yet shrink to zero."

Wedl. I'm sure youll understand, ther€'s a certain frudration in hiring on as a misson correspondent and
then not being dlowed to correspond. | was by no means the only victim, though; if anything, Walich
was the hardest hit. More than |, more than anyone, hed made a habit of being in both places at once,
but in the Immunity the increasing time lag had made an observer of him, and the loss of visud data had
reduced him to mere nagging, and now, findly, even that was evaporating. But he gathered what news he
could, requested amdl blocks of data when he could, and otherwise busied himsdf on the zee, cautioudy
tuning and updating the specifications of our onboard Immune system, providing maximum advantage
agand the latest human-modified grains.

"Aus" he noted, "I've found traces of the Gladholder Immune system lingering here and there, so I'm
going to seeif | can wipe 'em out." Hey, everyone needs a hobby.

My own little world was coming aong beautifully, thanks to Rapisardi's suggestions. Let There Be Light,
and there was. Let There Be Genome and Temperature and Buoyancy, and there were. Let the Spores
of Mycora be Immune to Gravity, and they were. Thislast was difficult to judify, Snce spores were little
masses every hit as subject to the laws of physics as anything dse, but | knew little of the processes that
actudly did lift them off planetary surfaces. "Convection® and "solar wind® were the appropriate
buzzwords, but just how those would trandate into cdlular automaton rules | had no idea.

Anyway, the red action was in genomes. | had them up to twenty genes, now, little data bytes specifying
whether a mycorum would photosynthesize, whether it could eat rock, whether it could survive in a
vacuum, and more esoteric things like its programmed lifepan and its preferred number of mycoric
neighbors. The results, so far, were remarkably satisfying.

Hanging out in the wardroom that afternoon, | put some finishing touches on the model, dropped a spore
in, and watched the fireworks. The spore, a dark blue dot, fdl down through blackness until encountering
the upper atmosphere of Mulch World, whereupon it woke up and converted itsdf to a red dot, which
settled—much more dowly—to the planet's surface. Ingtantly, green muich flared red where the
mycorum touched it, and spores began to boil out of the wound, some of them firing Sraight out into
space, others skittering through the atmosphere, then germinating and settling back down again to form
new infection Sites.

The blooms spread, flickered, twitched. Where they reached down to bare rock, they stopped, finding
the barrier a firs impenetrable, but the daytime surface of Mulch World was reddening, the patches of
green growing smdler and smdler in agonized spasms. Technicaly, mulch could reproduce, could bathe
in sunlight and dowly convert rock into biomass, but its growth rate was so vasly smdler than the
mycoras that | might as well never have built in the capaility &t dl.

Gradudly, the nightsde began to succumb as well, sparing only the polar caps. Structure began to form
on the surface—towers and fountains and fidds of flowery fruiting bodies. The planet's crust grew
thinner, redder, and then suddenly it was gone. The lagt bits of nonpolar rock vanished, the mycora a
thick, living layer in place of a crust, lower surface 9zzing and dying againg the ydlow molten interior



itsdf, which solidified into new rock, which was eaten again, leaving the mycora to be killed again...

And the growth and flowering of my pocket Mycosystem ground to a hdlt, its underside locking forever
into this trivid oscillation while the upper strata dowly froze, became atic. The polar caps remained
pristing, little yarmulkes of white againg the red and ydlow of the converted planet.

Crap. Sill no dynamic endurance, dill no sgn of the bloom-without-end that was the red Mycosystem.
Crap, crap. | threw away the sm log, archived the rule base, and closed the whole thing up, suddenly
weary of it. | caled up my Philusourg Sm ingtead, and got to work dearing away ill more of the
buildings. Grass! | wanted lots and lots of green grass!

| hadn't gotten very far, though, when an darm klaxon split through me like the end of the world:
WONNNNK! WONNNNK! So loud | didn't recognize it, so sudden thet & firs | didn't know what
hed happened, just jerked to aertness, curang eaborately. | wiped my windows, going fully transparent
for the firg timein days.

Thelights had gone red.

Fear shot through me, momentarily parayzing, and then | was fumbling at the latch, popping the cabin
door open, huling mysdf out into the wardroom. After a while, you get to know where the handholds
are. | grabbed one, swinging my path around toward the bridge, and let go. Grabbed another one as |
passed through the hatchway, to keep me from flying right into the back of Darren Walich's chair.

"What's happening?' | was saying. "What's hgppening, what's happening?'

Eveary imaginable spacecraft emergency was flashing through my mind: Decompression. Fire. Bloom.
Life-support falure Thislagt, for some reason, struck a particular note of fear. Was the ar too thin? Did
| detect ahint of odor that shouldn't be there?

Baucum, who was on dation, turned toward me, the look on her face not particulaly comforting. Not
panicked ether, though, and | took at least a amal measure of courage from this.

"What's up?' Tosca Lehne asked from the hatchway behind me.
Baucum grimaced. "I've got a confirmed live contact on the hull. No evidence of replication yet."

Live contact. Confirmed. Not a spore, but a solitary live mycorum. Ergo, says the brilliant reporter's
mind, we have entered the Mycosystem. No evidence of replication, ergo the t-balance is working, the
hull not dissolving into foam or powder or whatever the hdl it would dissolve into if mycora were eating
it. Into mycora, yes. Baucum not logng her composure, so for now the prognosis is good. Thisis, after
al, expected. And yet, the darm had sounded. ..

"Take your seats, gentlemen,” Wallich said curtly, not bothering to face us. We complied. "Still just the
one contact, Baucum?'

"Negdive, | have a second. Make that three. Spores, thistime”
"Acknowledged. Rapisardi, any Sgn of contamination in the engine nozzles?!
From the ze= "Nothing yet, Captain.”

And Jenna Davenroy's voice "I'm dosng the covers, sr.”

Sir, Captain. Yes. Easy to forget that, easy to let discipline grow lax, the work environment informa. But



this was serious business, wasnt it? Deadly serious, a thin meta hull holding in our atmosphere, holding
out the radiation and vacuum of space, and the pathogens. There were a million ways to go wrong, and
only a handful of ways not to.

Okay, these are nat exactly profound revelations, | admit it. But the obvious does not dways hit us on a
out leve until that scharfblick moment when we look around and redly realize our circumstances. Asin,
dlow them to become red for us. 1'd done a good job of burying that line of thought, of conveniently
forgetting that the Mycosystem was more than a Sm geeked up on the zee.

"Seven confirmed contacts,” Baucum said. "Eight.”

Wadlich grunted, acknowledging. Then, in a kind of dow, thoughtful tone: "Immune system to stage two
dert, please. Skin capacitors and heat pipes on standby.”

"Aye dr," sad Lehne.

"Hnding any problems with the t-balance?’

"Negative"

"Sill at eight contacts, gr. | think we passed through a cloud of them.”

"Right," Walich said. "Wél, we could be at the top of an upweling zone. Let me know if you register
anything else. Tha goes double for you, Rapisardi. Strasheim?

It took me a moment to recognize my own name, another moment to fdl into the smooth, military
precison | saw hgppening around me. "Yes, Sr?'

"Shut down the communication system, please. Power dlocation to zero. Trandfer it dl to Lehne”
"Yes gr," | said, and set about complying.

"That's 'Aye, ar," he corrected.

"Aye, gr."

"Lehne? Drop skin temperature ten degrees on the sunward sde. I'd like you to heat the hull to four
hundred kevins in fifteen seconds, and not just where the contacts are registered. Full discharge,
everywhere, and | don't want skin conductance affected. Clear."

"Aye" Lehne sad, working invigble controls. "Heat pipes engaged. Capacitor safety off. Hull
temperature dropping.”

"Clear and pull.”

Lehne nodded. "Clear. Pull. Capacitors discharged.”

The steady red glow of the cabin lights flickered for a moment, and then returned as steady as ever.
"Zero contacts on the hull, dr," Baucum reported.

| wasn't the only one breathing a 9gh of rdief.

"Excdlent. Lehne, how necessary was that?'

A pause, then the breathy harrumphing of Lehne's voice. "Not necessary, sr. Nomind function on



t-baance. You don't... want to mess with the skin conditions unless necessary."

"Right. Wdll, at least we've got the drill down in case we need it. Wel done, people.” He sounded brisk,
perfunctory, asif he didnt mind if we weren't ligening. Speeking more to himsdf than to us. Trying to
reassure himsdf. The find respongbility was, after dl, his own.

From the zee, Rapisardi's voice "Captain, | read a contact event on engine cover one."
"Contact event on the hull,” Baucum added. "Two contacts. Three."

Walich paused and harrumphed, himsdf, before asking, "Lehne, your recommendation?”
"Do nothing."

"Baucum, Rapisardi? Any objection?”’

"No."

"None, gr."

Neither voice sounded enthusiagtic.

"Davenroy,” Wadlich sad, "I want you ready to open those covers and throttle up on about a
millisecond's notice. Is that clear?”

"My finger is resting on the button," Davenroy's voice replied.
| turned, saw Wallich nodding to me. He looked resigned. "Right. Wdll, were init now, aren't we?'

Init. Yes. It seemed atotaly new idea, unthinkable: the Mycosystem no longer below us somewhere, but
dl around, a deep spherica layer wrapped around the sun, as red and affecting as ocean or atmosphere.
My mind, grappling with the concept, reduced it to cartoon: a tranducent Mycosphere, enormous, its
upper boundary rippling with our penetration, its lower one far below, the haze of it obscuring the ydlow
amiley face of Sol at the center. And oursdves? A sngle pixd plunging down through the ripples. Green,
for mulch.

"You might want to look outside, Baucum said. "Three o'clock high, twenty degrees. We have avistor.”

Oh. Reluctantly, | turned and opened a round exterior window, anchoring it to the bulkhead beside me.
Where Baucum was pointing, there hung a... smudge? Cloud? No, of course, it was a transient
megastructure, a diffuse bloom of loosdy interacting mycora, massing maybe twenty or a hundred
kilograms smeared across thousands of cubic kilometers of space. The inner sysem was full of these.
Probes launched down into the Mycosystem became these, blooming and spreading and exploding into
molecule-thin lattices of technogenic life, less dense than smoke and yet sructurdly rigid enough to hold
their fantagtic shapes as the solar wind tumbled them upward.

For awhile, anyway—nothing lasted long in the Mycosystem. Soon, in hours or days or possibly weeks,
that smudge would break apart into countless quadrillions of individud mycora, or collgpse into a handful
of fruiting bodies and then swell to burging with spores.

"W, looky there" Walich said. "Range?’
"Too far to triangulate opticaly,” Baucum said. "Y ou want an active ping?'
Walich laughed at that. "No, certainly not."



The shape grew. | had to redign my thinking; 1'd assumed we were heading in the same direction we
were pointing, but of course we weren't under power anymore, an