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In the taut and absorbing story that followss tékes us to the arid and frozen wastelands of a
distant alien planet, where one man must solveaicate and puzzling mystery before the clock
runs out -- and his own life runs out with it.

NEVIL CLAVAIN PICKED his way across a mosaic of steaed ice. The field stretched away in

all directions, gouged by sleek-sided crevassesy Tlad mapped the largest cracks before landing,
but he was still wary of surprises; his breath ta@yery time his booted foot cracked through a
layer of ice. He was aware of how dangerous it @dnd to wander from the red path that his
implants were painting across the glacier field.

He only had to remind himself what had happdpnddartin Setterholm.

They had found his body a month ago, shortigraheir arrival on the planet. It had been near
the main American base; a stroll from the perimeféhe huge, deserted complex of stilted domes
and ice-walled caverns. Clavain's friends had fadoekens of dead within the buildings, and most
of them had been easily identified against the litbase personnel that the expedition had pieced
together. But Clavain had been troubled by the gapishad wondered if any further dead might be
found in the surrounding ice fields. He had explattee warrens of the base until he found an
airlock which had never been closed, and thouglvfails had long since obliterated any
footprints, there was little doubt in which dirextia wanderer would have set off.

Long before the base had vanished over thedmriClavain had run into the edge of a deep,
wide crevasse. And there at the bottom -- jusblasif he leaned close to the edge -- was a man's
outstretched arm and hand. Clavain had gone batletothers and had them return with a winch to
lower him into the depths, descending thirty otyfaneters into a cathedral of stained and sculpted
ice. The body had come into view: a figure in ah-f@lshioned atmospheric survival suit. The man's
legs were bent in a horrible way, like those ofrargyely articulated alien. Clavain knew it was a
man because the fall had jolted his helmet frometsk-ring; the corpse's well-preserved face was
pressed halfway into a pillow of ice. The helmed eaded up a few meters away.

No on died instantly on Diadem. The air wasabable for short periods, and the man had
clearly had time to ponder his predicament. Evemisrconfused state of mind he must have known
that he was going to die.

"Martin Setterholm," Clavain had said aloud;kimg up the helmet and reading the nameplate on
the crown. He felt sorry for him but could not ddmgnself the small satisfaction of accounting for
another of the dead. Setterholm had been amongitgséng, and though he had waited the better
part of a century for it, he would at least receavaroper funeral now.

There was something else, but Clavain verylneaissed it. Setterholm had lived long enough
to scratch out a message in the ice. Shelterdgkdiase of the glacier, the marks he had gouged
were still legible. Three letters, it seemed tov@la: an I, a V, and an F.

I-V-F.

The message meant nothing to Clavain, and awep search of the Conjoiner collective
memory threw up only a handful of vaguely plausitdadidates. The least ridiculous vilasitro
fertilization, but even that seemed to have no immediate caonegith Setterholm. But then



again, he had been a biologist, according to tse bacords. Did the message spell out the chilling
truth about what had happened to the colony onddaa biology lab experiment that had gone
terribly wrong? Something to do with the worms,hagrs?

But after a while, overwhelmed by the sheer benof dead, Clavain had allowed the exact
details of Setterholm's death to slip from his miHd was hardly unique anyway: just one more
example of the way most of them had died; not hgide or violence but through carelessness,
recklessness, or just plain stupidity. Basic sapebcedures -- like not wandering into a crevasse
zone without the right equipment -- had been fdegobr ignored. Machines had been used
improperly. Drugs had been administered incorre@tymetimes the victim had taken only
themselves to the grave, but in other cases thé tidhhad been much higher. And it had all
happened so swiftly.

Galiana talked about it as if it were some kifiggsychosis, while the other Conjoiners
speculated about some kind of emergent neural tondburied in the gene pool of the entire
colony, lurking for years until it was activated &y environmental trigger.

Clavain, while not discounting his friends'dhies, could not help but think of the worms. They
were everywhere, after all, and the Americans teathmly been interested in them -- Setterholm
especially. Clavain himself had pressed his fate@gainst the ice and seen that the worms
reached down to the depth where the man had dresdr fine burrowing trails scratched into the
vertical ice walls like the branchings of a riveiltd; the dark nodes of breeding tangled at the
intersections of the larger tunnels. The tiny bladkms had infested the glacier completely, and
this would only be one distinct colony out of thaélions that existed all over Diadem's frozen
regions. The worm biomass in this one colony masthbeen several dozen tons at the very least.
Had the Americans' studies of the worms unleasbe@thing which shattered the mind, turning
them all into stumbling fools?

He sensed Galiana's quiet presence at thedbdui& thoughts, where she had not been a moment
earlier.

"Nevil," she said. "We're ready to leave adain.

"You're done with the ruin already?"

"It isn't very interesting -- just a few equipnt shacks. There are still some remains to thi nor
we have to look over, and it'd be good to get therfere nightfall.”

"But I've only been gone half an hour or --"

“Two hours, Nevil."

He checked his wrist display unbelievingly, Raliana was right: he had been out alone on the
glacier for all that time. Time away from the othatways seemed to fly by, like sleep to an
exhausted man. Perhaps the analogy was accur#tat.atleep was when the mammalian brain
took a rest from the business of processing thereat universe, allowing the accumulated
experience of the day to filter down into long-tamemory: collating useful memories and
discarding what did not need to be remembered.fAn@lavain -- who still needed normal sleep --
these periods away from the others were when hsl taiok a rest from the business of engaging in
frantic neural communion with the other Conjoinéts.could almost feel his neurones breathing a
vast collective groan of relief, now that all thegd to do was process the thoughts of a single.mind

Two hours was nowhere near enough.

"I'll be back shortly,” Clavain said. "I justant to pick up some more worm samples, then I'll be
on my way."

"You've picked up hundreds of the damned thadgsady, Nevil, and they're all the same, give or
take a few trivial differences.”

"I know. But it can't hurt to indulge an old msirrational fancies, can it?"

As if to justify himself, he knelt down and l@@gscooping surface ice into a small sample
container. The leech-sized worms riddled the ictheooughly that he was bound to have picked up
a few individuals in this sample, even though heilaot know for sure until he got back to the



shuttle's lab. If he were lucky, the sample mighgrehold a breeding tangle; a knot of several
dozen worms engaged in a slow, complicated orgyanhibalism and sex. There, he would
complete the same comprehensive scans he had railhtba other worms he had picked up, trying
to guess just why the Americans had devoted so reffolt to studying them. And doubtless he
would get exactly the same results he had foundquely. The worms never changed; there was
no astonishing mutation buried in every hundredtaven thousandth specimen, no stunning
biochemical trickery going on inside them. Theyretsd a few simple enzymes and they ate pollen
grains and ice-bound algae and they wriggled tlay through cracks in the ice, and when they
met other worms they obeyed the brainless ruldifepfdeath, and procreation.

That was all they did.

Galiana, in other words, was right: the worrad Bimply become an excuse for him to spend
time away from the rest of the Conjoiners. Befarg af them had left Earth's solar system, Clavain
had been a soldier, fighting on the side of théidadhat directly opposed Galiana's experiments in
mind-augmentation. He had fought against her Cagjsion Mars and she had taken him prisoner
at the height of the war. Later -- when he was rodohel an uneasy truce looked like it was on the
point of collapsing -- Clavain had gone back to 8faith the intention of reasoning with Galiana. It
was during that peace mission that he realisear the sake of his conscience -- that he had to
defect and fight alongside his old enemy, evenghdbhat meant accepting Galiana's machines into
his head.

Later, along with Galiana, Felka, and theiiesll Clavain had escaped from the system in a
prototype starship, th®andra Vai Clavain's old side had done their best to stepsthip from
leaving, but they had failed, and tBandra Vohad safely reached interstellar space. Galiana's
intention had been to explore a number of solaesys within a dozen or so light years of Earth
until she found a world that her party could corawithout the risk of persecution.

Diadem had been their first port of call.

A month ago, at the beginning of the expeditibhad been much easier to justify these
excursions. Even some of the true Conjoiners had beawn by a primal human urge to walk out
into the wilderness, surrounding themselves withrketers of beautifully tinted, elegantly
fractured, unthinking ice. It was good to be somexgguiet and pristine, after the war-torn solar
system that they had left behind.

Diadem was an Earthlike planet orbiting the Rass 248. It had oceans, icecaps, plate tectonics
and signs of reasonably advanced multicellular Plants had already invaded Diadem's land, and
some animals -- the equivalents of arthropods,uskd, and worms -- had begun to follow in their
wake. The largest land-based animals were stillldmgaerrestrial standards, since nothing in the
oceans had yet evolved an internal skeleton. Tivasenothing that showed any signs of
intelligence, but that was only a minor disappoieiin It would still take a lifetime's study just to
explore the fantastic array of body plans, metabadi, and survival strategies that Diadem life had
blindly evolved.

Yet even before Galiana had sent down thedirstey shuttles, a shattering truth had become
apparent.

Someone had reached Diadem before them.

The signs were unmistakable: glints of refineetal on the surface, picked out by radar. Upon
inspection from orbit they turned out to be ruisgdictures and equipment, obviously of human
origin.

"It's not possible," Clavain had said. "Welre first. We have to be the first. No one elsedwes
built anything like theSandra Vainothing capable of traveling this far."

"Somewhere in there," Galiana had answereithirik there might be a mistaken assumption,
don't you?"

Meekly, Clavain had nodded.



Now -- later still than he had promised -- Clavaiade his way back to the waiting shuttle. The red
carpet of safety led straight to the access rampditt the craft's belly. He climbed up and stepped
through the transparent membrane that spanneadhtrenee door, most of his suit slithering away
on contact with the membrane. By the time he waislathe ship he wore only a lightweight
breather mask and a few communication devices.ddilthave survived outside naked for many
minutes -- Diadem's atmosphere now had enough oxiggsupport humans -- but Galiana refused
to allow any intermingling of microorganisms.

He returned the equipment to a storage logtaced the worm sample in a refrigeration rack,
and clothed himself in a paper-thin black tunic &medsers before moving into the aft compartment
where Galiana was waiting.

She and Felka were sitting facing each otheysacthe blank-walled, austerely furnished room.
They were staring into the space between them withoite meeting each other's eyes. They
looked like a mother and daughter locked in arguatere stalemate, but Clavain knew better.

He issued the mental command, well-rehearsed which opened his mind to communion with
the others. It was like opening a tiny aperturthaside of a dam; he was never adequately
prepared for the force with which the flow of datahim. The room changed; color bleeding out of
the walls, lacing itself into abstract structurdsch permeated the room's volume. Galiana and
Felka, dressed dourly a moment earlier, were naled/én light, and appeared superhumanly
beautiful. He could feel their thoughts, as if herevoverhearing a heated conversation in the room
next door. Most of it was nonverbal; Galiana antk&@laying an intense, abstract game. The thing
floating between them was a solid lattice of ligesembling the plumbing diagram of an insanely
complex refinery. It was constantly adjusting itselith colored flows racing this way and that as
the geometry changed. About half the volume wasrgreshat remained was lilac, but now the
former encroached dramatically on the latter.

Felka laughed; she was winning.

Galiana conceded and crashed back into hemsgiiaa sigh of exhaustion, but she was smiling
as well.

"Sorry. | appear to have distracted you," Ciaaid.

"No; you just hastened the inevitable. I'm @fféelka was always going to win."

The girl smiled again, still saying nothingptigh Clavain sensed her victory; a hard-edged thing
that for a moment outshone all other thoughts fh@mndirection, eclipsing even Galiana's air of
weary resignation.

Felka had been a failed Conjoiner experimemiiénmanipulation of foetal brain development; a
child with a mind more machine than human. Whehdukfirst met her -- in Galiana's nest on Mars
-- he had encountered a girl absorbed in a profoeindless game; directing the faltering self-repair
processes of the terraforming structure known agateat Wall of Mars, in which the nest was
sheltered. She had no interest in people -- indgeeicould not even discriminate faces. But when
the nest was being evacuated, Clavain had riskeliféito save hers, even though Galiana had told
him that the kindest thing would be to let her dis.Clavain had struggled to adjust to life as part
of Galiana's commune, he had set himself the thkklping Felka to develop her latent humanity.
She had begun to show signs of recognition in lesgnce, perhaps sensing on some level that they
had a kinship; that they were both strangers stinghbbward a strange new light.

Galiana rose from her chair, carpets of ligrapping around her. "It was time to end the game,
anyway. We've got work to do." She looked dowrhatdirl, who was still staring at the lattice.
"Sorry, Felka. Later, maybe."

Clavain said: "How's she doing?"

"She's laughing, Nevil. That has to be progrdessn't it?"

"I'd say that depends what she's laughing about

"She beat me. She thought it was funny. I'dtaywas a fairly human reaction, wouldn't you?"



"I'd still be happier if | could convince mytehe recognized my face and not my smell, or the
sound my footfalls make."

"You're the only one of us with a beard, Neltiloesn't take vast amounts of neural processing
to spotthat"

Clavain scratched his chin self-consciouslthay stepped through into the shuttle's flight deck
He liked his beard, even though it was trimmedttie Imore than gray stubble so that he could slip
a breather mask on without difficulty. It was asama link to his past as his memories or the
wrinkles Galiana had studiously built into his retated body.

"You're right, of course. Sometimes | just hawveemind myself how far we've come."

Galiana smiled -- she was getting better &t thaugh there was still something a little forced
about it -- and pushed her long, gray-veined bleik behind her ears. "I tell myself the same
things when | think about you, Nevil."

"Mm. But | have come some way, haven't I?"

"Yes, but that doesn't mean you haven't gatrsiderable distance ahead of you. | could have
put that thought into your head in a microsecohgou allowed me to do so -- but you still insist
that we communicate by making noises in our thrahtsway monkeys do."

"Well, it's good practice for you," Clavain dahoping that his irritation was not too obvious.

They settled into adjacent seats while avidigplays slithered into take-off configuration.
Clavain's implants allowed him to fly the machingheout any manual inputs at all, but -- old
soldier that he was -- he generally preferredl@ctntrols. So his implants obliged, hallucinatang
joystick inset with buttons and levers, and whemdaehed out to grasp it his hands seemed to close
around something solid. He shuddered to think Hawaughly his perceptions of the real world
were being doctored to support this illusion; bat® he had been flying for a few minutes he
generally forgot about it, lost in the joy of pilag.

He got them airborne, then settled the shirttelevel flight towards the fifth ruin that they
would be visiting today. Kilometers of ice slid l@ath them, only occasionally broken by a
protruding ridge or a patch of dry, boulder-streygvaund.

"Just a few shacks, you said?"

Galiana nodded. "A waste of time, but we hadheck it out."

"Any closer to understanding what happenet¢ont?”

"They died, more or less overnight. Mostly tigh incidents related to the breakdown of normal
thought -- although one or two may have simply dalif they had some greater susceptibility to a
toxin than the others."

Clavain smiled, feeling that a small victorysaas. "Now you're looking at a toxin, rather thean
psychosis?"

"A toxin's difficult to explain, Nevil."

"From Martin Setterholm's worms, perhaps?"

"Not very likely. Their biohazard containmenéasures weren't as good as ours -- but they were
still adequate. We've analyzed those worms andnekhey don't carry anything obviously
hostile to us. And even if there were a neurotolxow would it affect everyone so quickly? Even if
the lab workers had caught something, they'd haNenfill before anyone else did, sending a
warning to the others -- but nothing like that heqpgd.” She paused, anticipating Clavain's next
guestion. "And no; | don't think that what happet@them is necessarily anything we need worry
about, though that doesn't mean I'm going to rojghang out. But even our oldest technology's a
century ahead of anything they had -- and we hag&andra Voto retreat to if we run into
anything the medichines in our heads can't handle.”

Clavain always did his best not to think tooamabout the swarms of sub-cellular machines
lacing his brain -- supplanting much of it, in facbut there were times when it was unavoidable.
He still had a squeamish reaction to the idea,ghaouwas becoming milder. Now, though, he
could not help but view the machines as his aiestimately a part of him as his immune system.



Galiana was right: they would resist anything thied to interfere with what now passed as the
‘normal’ functioning of his mind.

"Still," he said, not yet willing to drop higptheory. "You've got to admit something: the
Americans -- Setterholm especially -- were intexdsh the worms. Too interested, if you ask me."

"Look who's talking."

"Ah, but my interest is strictly forensic. Ahdan't help but put the two things together. They
were interested in the worms. And they went mad."

What he said was an oversimplification, of seudt was clear enough that the worms had only
preoccupied some of the Americans: those who wes mterested in xeno-biology. According to
the evidence the Conjoiners had so far gathereceffort had been largely spearheaded by
Setterholm, the man he had found dead at the baifdhe crevasse. Setterholm had traveled
widely across Diadem's snowy wastes, gatheringudfbibof allies to assist in his work. He had
found worms in dozens of ice-fields, grouped inastwcolonies. For the most part the other
members of the expedition had let him get on wighdgtivities, even as they struggled with the
day-to-day business of staying alive in what wakashostile, alien environment.

Even before they had all died things had beeifrbm easy. The self-replicating robots that had
brought them here in the first place had failedrydefore, leaving the delicate life-support system
of their shelters to slowly collapse; each malfiorct little harder to rectify than the last. Diade
was getting colder, too -- sliding inexorably ita@leep ice-age. It had been the Americans'
misfortune to arrive at the coming of a great, ggas-long winter. Now, Clavain thought, it was
colder still; the polar ice-caps rushing towardheather like long-separated lovers.

"It must have been fast, whatever it was," @lawmused. "They'd already abandoned most of the
outlying bases by then, huddling together backatain settlement. By then they only had
enough spare parts and technical know-how to ingle fusion power plant.”

"Which failed."”

"Yes -- but that doesn't mean much. It couldnititself, not by then -- it needed constant
tinkering. Eventually the people with the right knbow must have succumbed to the... whatever it
was -- and then the reactor stopped working angdhealied of the cold. But they were in trouble
long before the reactor failed."”

Galiana seemed on the point of saying someti@fayain could always tell when she was about
to speak; it was as if some leakage from her thtsugdached his brain even as she composed what
she would say.

"Well?" he said, when the silence had stretdbed enough.

"l was just thinking," she said. "A reactortbét type -- it doesn't need any exotic isotopessd
it? No tritium or deuterium?"

"No. Just plain old hydrogen. You could getyall needed from seawater."”

"Or ice," Galiana said.

They vectored in for the next landing site. ToadistpClavain thought: half a dozen black metal
towers of varying height surmounted by domed blzadkitat modules, interlinked by a web of
elevated, pressurised walkways. Each of the donassthwrty or forty meters wide, perched a
hundred or more metres above the ice, festoonddnaitrow, armored windows, sensors, and
communications antennae. A tonguelike extensiom fooe of the tallest domes was clearly a
landing pad. In fact, as he came closer, he satitibee was an aircraft parked on it; one of the
blunt-winged machines that the Americans had usegt around in. It was dusted with ice, but it
would probably still fly with a little persuasion.

He inched the shuttle down, one of its skidy arst inside the edge of the pad. Clearly the
landing pad had only really been intended for dneaft at a time.

"Nevil..." Galiana said. "I'm not sure | likkis."

He felt tension, but could not be sure if itswas own or Galiana's leaking into his head.



"What don't you like?"

"There shouldn't be an aircraft here," Galisal.

"Why not?"

She spoke softly, reminding him that the evionaof the outlying settlements had been orderly,
compared to the subsequent crisis. "This base dlinaye been shut down and mothballed with all
the others."

"Then someone stayed behind here," Clavainesigd.

Galiana nodded. "Or someone came back."

There was a third presence with them now amdthe of thought bleeding into his mind. Felka
had come into the cockpit. He could taste her dpgrsion.

"You sense it, too," he said, wonderingly, lmgkinto the face of the terribly damaged girl. 'tOu
discomfort. And you don't like it any more than de& do you?"

Galiana took the girl's hand. "It's all righelka."

She must have said that just for Clavain's fiem=fore her mouth had even opened Galiana
would have planted reassuring thoughts in Felkaisl nattempting to still the disquiet with the
subtlest of neural adjustments. Clavain thougtaroéxpert Ikebana artist minutely altering the
placement of a single flower in the interests ahfany.

"Everything will be OK," Clavain said. "Thereisthing here that can harm you."

Galiana took a moment, blank-eyed, to commuitie the other Conjoiners in and around
Diadem. Most of them were still in orbit, observithgngs from the ship. She told them about the
aircraft and notified them that she and Clavaineagwing to enter the structure.

He saw Felka's hand tighten around Galiana&.wr

"She wants to come as well," Galiana said.

"She'll be safer if she stays here."

"She doesn't want to be alone."

Clavain chose his words carefully. "I thougluni®iners -- | mean we -- could never be truly
alone, Galiana."

"There might be a communicational block indioke structure. It'll be better if she stays
physically close to us."

"Is that the only reason?"

"No, of course not." For a moment he felt agtf her anger, prickling his mind like sea-spray.
"She's still human, Nevil -- no matter what we"omd to her mind. We can't erase a million years
of evolution. She may not be very good at recoggifaces, but she recognizes the need for
companionship.”

He raised his hands. "l never doubted it."

"Then why are you arguing?"

Clavain smiled. He'd had this conversation smyrtimes before, with so many women. He had
been married to some of them. It was oddly comigrto be having it again, light-years from
home, wearing a new body, his mind clotted with inmaes and confronting the matriarch of what
should have been a feared and hated hive-mindheéA¢picenter of so much strangeness, a tiff was
almost to be welcomed.

"l just don't want anything to hurt her.”

"Oh. And | do?"

"Never mind," he said, gritting his teeth. "lsgtist get in and out, shall we?"

The base, like all the American structures, hachlieglt for posterity. Not by people, however, but
by swarms of diligent self-replicating robots. Thats how the Americans had reached Diadem:
they had been brought here as frozen fertilizeld aethe armored, radiation-proofed bellies of
star-crossing von Neumann robots. The robots had l@@inched toward several solar systems
about a century before ti&andra Vohad left Mars. Upon arrival on Diadem they hadadmiut



breeding; making copies of themselves from locakowWhen their numbers had reached some
threshold they had turned over their energieseatmstruction of bases; luxurious
accommodations for the human children that woudshthe grown in their wombs.

"The entrance door's intact,” Galiana said,wiey had crossed from the shuttle to the smooth
black side of the dome, stooping against the wiAdd there's still some residual power in its
circuits.”

That was a Conjoiner trick that always fainttynerved him. Like sharks, Conjoiners were
sensitive to ambient electrical fields. Mapped inéw vision, Galiana would see the energized
circuits superimposed on the door like a ghostlyn@aze. Now she extended her hand toward the
lock, palm first.

"I'm accessing the opening mechanism. Intemtawith it now." Behind her mask, she saw her
face scrunch in concentration. Galiana only evawrired before when having to think hard. With
her hand outstretched she looked like a wizarargiteng some particularly demanding
enchantment.

"Hmm," she said. "Nice old software protoc®sthing too difficult.”

"Careful,” Clavain said. "I wouldn't put it gakem to have put some kind of trap."

"There's no trap,” she said. "But there ids-yees -- a verbal entry code. Well, here goesé' Sh
spoke loudly, so that her voice could travel thitotlge air to the door even above the howl of the
wind: "Open Sesanie

Lights flicked from red to green; dislodgindrasting of ice, the door slid ponderously aside to
reveal a dimly lit interior chamber. The base nhaste been running on a trickle of emergency
power for decades.

Felka and Clavain lingered while Galiana crdgbe threshold. "Well?" she challenged, turning
around. "Are you two sissies coming or not?"

Felka offered a hand. He took hers and thedfathem -- the old soldier and the girl who could
barely grasp the difference between two human fadesk a series of tentative steps inside.

"What you just did; that business with your ¢hamd the password..." Clavain paused. "TWext
a joke, wasn't it?"

Galiana looked at him blank-faced. "How couldave been? Everyone knows we haven't got
anything remotely resembling a sense of humor."

Clavain nodded gravely. "That was my understagy)dut | just wanted to be sure.”

There was no trace of the wind inside, butatild still have been too cold to remove their suits
even had they not been concerned about contammndtieey worked their way along a series of
winding corridors, of which some were dark and soveee bathed in feeble, pea-green lighting.
Now and then they passed the entrance to a rodmoffefuipment, but nothing that looked like a
laboratory or living quarters. Then they desceralsdries of stairs and found themselves crossing
one of the sealed walkways between the toadstGtdsain had seen a few other American
settlements built like this one; they were desigitecemain useful even as they sank slowly into
the ice.

The bridge led to what was obviously the madhitation section. Now there were lounges,
bedrooms, laboratories, and kitchens -- enough few of perhaps fifty or sixty. But there were
no signs of any bodies, and the place did not bk it had been abandoned in a hurry. The
equipment was neatly packed away and there wehalft@aten meals on the tables. There was
frost everywhere, but that was just the moistue¢ blad frozen out of the air when the base cooled
down.

"They were expecting to come back," Galiand.sai

Clavain nodded. "They couldn't have had muchmidea of what lay ahead of them."

They moved on, crossing another bridge ungéytarrived in a toadstool that was almost entirely
dedicated to bio-analysis laboratories. Galianatbagse her neural trick to get them inside again,
the machines in her head sweet-talking the dulkiimes entombed in the doors. The low-



ceilinged labs were bathed in green light, but &wlifound a wall panel that brought the lighting
up a notch and even caused some bench equipmeakeoup, pulsing stand-by lights.

Clavain looked around, recognizing centrifuggsie-sequencers, gas chromatographys, and
scanning-tunnelling microscopes. There were at a®zen other hunks of gleaming machinery
whose function eluded him. A wall-sized cabineth#bzens of pull-out drawers, each of which
contained hundreds of culture dishes, test-tubebsgal slides. Clavain glanced at the samples,
reading the tiny labels. There were bacteria anglsicell cultures with unpronounceable code
names, most of which were marked with Diadem magdinates and a date. But there were also
drawers full of samples with Latin names; comparisamples that must have come from Earth.
The robots could easily have carried the tiny papeganisms from which these larger samples had
been grown or cloned. Perhaps the Americans haudygeerimenting with the hardiness of Earth-
born organisms, with a view to terraforming Diadahsome point in the future.

He closed the drawer silently and moved tot@&karger sample tubes racked on a desk. He
picked one from the rack and raised it to the ligltamining the smoky things inside. It was a
sample of worms, indistinguishable from those he ¢@lected on the glacier a few hours earlier. A
breeding tangle, probably, harvested from the setetion point of two worm tunnels. Some of the
worms in the tangle would be exchanging genesystleuld be fighting; others would be
allowing themselves to be digested by adults oryéatched young -- all behaving according to
rigidly deterministic laws of caste and sex. Thegta looked dead, but that meant nothing with the
worms. Their metabolism was fantastically slow;reexividual easily capable of living for
thousands of years. It would take them monthstustawl along some of the longer cracks in the
ice, let alone move between some of the largerdéang

But the worms were really not all that aliehey had a close terrestrial analog; the sun-avgidin
ice-worms that had first been discovered in thedgjaina Glacier in Alaska toward the end of the
nineteenth century. The Alaskan ice-worms werd arfwaller than their Diadem counterparts, but
they also nourished themselves on the slim pickihgsdrifted onto the ice, or had been frozen into
it years earlier. Like the Diadem worms, their mostable anatomical feature was a pore at the
head end, just above the mouth. In the case déthestrial worms the pore served a single
function; secreting a salty solution that helpeslworms melt their way into ice when there was no
tunnel already present -- an escape strategy éhaeth them get beneath the ice before the sun dried
them up. The Diadem worms had a similar structoméaccording to Setterholm's notes they have
evolved a second use for it; secreting a chemically'scent trail,’ that helped other worms
navigate through the tunnel system. The chemidttlyai scent trail turned out to be very complex,
with each worm capable of secreting not merelyiguasignature but a variety of flavors.
Conceivably, more complex message schemes weredel@tbén some of the other flavors: not just
‘follow me' but ‘follow me only if you are female'the Diadem worms had at least three sexes --
‘and this is breeding season.' There were many ptssibilities, which Setterholm seemed to have
been attempting to decode and catalog when thé@amhdome.

It was interesting... up to a point. But evitiné worms followed a complex set of rules
dependent on the scent trails they were pickingaod,perhaps other environmental cues, it would
still only be rigidly mechanistic behavior.

“Nevil, come here."

That was Galiana's voice, but it was in a toadad barely heard before. It was one that made
him run to where Felka and Galiana were waitingh@nother side of the lab.

They were facing an array of lockers that ogedian entire wall. A small status panel was set
into each locker, but only one locker -- placedlast height -- showed any activity. Clavain
looked back to the door they had come in throughfriom here it was hidden by intervening lab
equipment. They would not have seen this locken &vie had been illuminated before Galiana
brought the room's power back on.

"It might have been on all along,” he said.



"I know," Galiana agreed.

She reached a hand up to the panel, tappingpttiteol keys with unnerving fluency. Machines to
Galiana were like musical instruments to a prodijye could pick one up cold and play it like an
old friend.

The array of status lights changed configuragibruptly, then there was a bustle of activity
somewhere behind the locker's metal face -- latahdsservomotors clicking after decades of
stasis.

"Stand back," Galiana said.

A rime of frost shattered into a billion suggigces. The locker began to slide out of the wall,
the unhurried motion giving them adequate timeigest what lay inside. He felt Felka grip his
hand, and then noticed that her other hand wasdatightly around Galiana's wrist. For the first
time he began to wonder if it had really been saigood idea to allow the girl to join them.

The locker was two meters in length and half th width and height, just sufficient to contain
human body. It had probably been designed to huila specimens culled from Diadem's oceans,
but it was equally capable of functioning as a mmany tray. That the man inside the locker was
dead was beyond question, but there was no signiuny. His composure -- flat on his back, his
blue-grey face serenely blank, his eyes closedhanbdands clasped neatly just below his rib cage -
- suggested to Clavain a saint lying in grace.b¢iard was neatly pointed and his hair long, frozen
into a solid sculptural mass. He was still weasegeral heavy layers of thermal clothing.

Clavain knelt closer and read the name tag elfo man's heart.

"Andrew Iverson. Ring a bell?"

A moment went by while Galiana establishedk to the rest of the Conjoiners, ferreting the
name out of some database. "Yes. One of the misSemmns he was a climatologist with an interest
in terraforming techniques.”

Clavain nodded shrewdly. "That figures, withthé microorganisms I've seen in this place.
Well, the trillion-dollar question. How do you tlkme got in there?"

"l think he climbed in," Galiana said. And nedidat something which Clavain had missed,
almost tucked away beneath the man's shoulderafdlagached into the gap, his finger brushing
against the rock-hard fabric of lverson's outfitc#&heter vanished into the man's forearm, where he
had cut away a square of fabric. The cathetertklited-line reached back into the cabinet,
vanishing into a socket at the rear.

"You're saying he killed himself?"

"He must have put something in there that watiigh his heart. Then he probably flushed out his
blood and replaced it with glycerol, or somethimgikar, to prevent ice-crystals forming in his
cells. It would have taken some automation to makerk, but I'm sure everything he needed was
here."

Clavain thought back to what he knew aboutctlyenic immersion techniques that had been
around a century or so earlier. They left somethinige desired now, but back then they had not
been much of an advance over mummification.

"When he sank that catheter into himself, hddidt have been certain we'd ever find him,"
Clavain remarked.

"Which would still have been preferable to sigc"

"Yes, but... the thoughts that must have gbneugh his head. Knowing he had to kill himself
first to stand a chance of living again -- and thepe someone else stumbled on Diadem."

"You made a harder choice than that, once."

"Yes. But at least | wasn't alone when | made i

Iverson's body was astonishingly well-presey@@dvain thought. The skin tissue looked almost
intact, even if it had a deathly, granitelike coldhe bones of his face had not ruptured under the
strain of the temperature drop. Bacterial procebadsstopped dead. All in all, things could have
been a lot worse.



"We shouldn't leave him like this," Galianadsagushing the locker so that it began to slidekbac
into the wall.

"l don't think he cares much about that nowdvain said.

"No. You don't understand. He mustn't warmot @ven to the ambient temperature of the room.
Otherwise we won't be able to wake him up.”

It took five days to bring him back to consciouses

The decision to reanimate had not been takgnlyi it had only been arrived at after intense
discussion among the Conjoined, debates in whiel@h participated to the best of his ability.
Iverson, they all agreed, could probably be restedewith current Conjoiner methods. In situ
scans of his mind had revealed preserved syndptictsres that a scaffold of machines could coax
back toward consciousness. However, since theybbget identified the cause of the madness
which had killed Iverson's colleagues -- and thdewe was pointing toward some kind of
infectious agent -- Iverson would be kept on thdae; reborn on the same world where he had
died.

They had, however, moved him, shuttling hinflay across the world back to the main base.
Clavain had traveled with the corpse, marvelinthatidea that this solid chunk of man-shaped ice -
- tainted, admittedly, with a few vital impuritieswould soon be a breathing, thinking, human
being with memories and feelings. To him it seems&tdnishing that this was possible; that so
much latent structure had been preserved acroskettamles. Even more astonishing was that the
infusions of tiny machines that the Conjoiners wenewving would be able to stitch together
damaged cells and kick-start them back to life. Aotlof that inert loom of frozen brain structure -
- a thing that was at this moment nothing more théired geometric entity, like a finely eroded
piece of rock -- something as malleable as consoiess would emerge.

But the Conjoiners were blase at the prospeatving Iverson the way expert picture-restorers
might view a damaged old master. Yes, there woaldifficulties ahead -- work that would require
great skill -- but nothing to lose sleep over.

Except, Clavain reminded himself, none of thetept anyway.

While the others were working to bring Iverson baxkfe, Clavain wandered the outskirts of the
base, trying to get a better feel for what it meste been like in the last days. The debilitating
mental illness must have been terrifying, as uiickreven those who might have stood some chance
of developing some kind of counter-agent to itHRaes in the old days, when the base had been
under the stewardship of the von Neumann machswesething might have been done... but in the
end it must have been like trying to crack a palady tricky algebra problem while growing
steadily more drunk: losing first the ability tocfes sharply, then to focus on the problem at at, a
then to remember what was so important about ivagy The labs in the main complex had an
abandoned look to them; experiments half-finismedes on the wall scrawled in ever more
incoherent handwriting.

Down in the lower levels -- the transport bapsl storage areas -- it was almost as if nothilg ha
happened. Equipment was still neatly racked, sarf@bicles neatly parked, and -- with the base
sub-systems back on -- the place was bathed ihdigth not so cold as to require extra clothing. It
was quite therapeutic, too. The Conjoiners hacertgnded their communicational fields into these
regions, so Clavain's mind was mercifully isoladg@in; freed of the clamor of other voices.
Despite that, he was still tempted by the idegpehsling some time outdoors.

With that in mind he found an airlock, one thaist have been added late in the base's history as
it was absent from the blueprints. There was no bmane stretched across this one; if he stepped
through it he would be outside as soon as the doymlsd, with no more protection than the clothes
he was wearing now. He considered going back mtdoase proper to find a membrane suit, but by
the time he did that, the mood -- the urge to gside -- would be gone.



Clavain noticed a locker. Inside, to his ddijgiras a rack of old-style suits such as Setterholm
had been wearing. They looked brand-new, alloy figais gleaming. Racked above each was a
bulbous helmet. He experimented until he foundittlsat fit him, then struggled with the various
latches and seals that coupled the suit partshegdEven when he thought he had donned the suit
properly, the airlock detected that one of his glbwasn't latched correctly. It refused to let him
outside until he reversed the cycle and fixed ttodlem.

But then he was outside, and it was glorious.

He walked around the base until he found higibgs, and then -- always ensuring that the base
was in view and that his air-supply was adequake set off across the ice. Above, Diadem's sky
was a deep enamelled blue, and the ice -- thougtafuentally white -- seemed to contain in itself
a billion nuances of pale turquoise, pale aquareagiren hints of the palest of pinks. Beneath his
feet he imagined the cracklike networks of the warthreading down for hundreds of meters; and
he imagined the worms themselves, wriggling throtngit network, responding to and secreting
chemical scent trails. The worms themselves war®gically simple -- almost dismayingly so --
but that network was a vast, intricate thing. Itdiyamattered that the traffic along it -- the toda
fro motions of the worms as they went about theed -- was so agonizingly slow. The worms,
after all, had endured longer than human compretenshey had seen people come and go in an
eyeblink.

He walked on until he arrived at the crevasker® he had found Setterholm. They had long
since removed Setterholm's body, of course, buexiperience had imprinted itself deeply on
Clavain's mind. He found it easy to relive the matred the lip of the crevasse, when he had first
seen the end of Setterholm's arm. At the time ldetdld himself that there must be worse places to
die, surrounded by beauty that was so pristineittsoly untouched by human influence. Now, the
more that he thought about it, the more that Sedter's death played on his mind -- he wondered if
there could be any worse place. It was undeniaddubful, but it was also crushingly dead,
crushingly oblivious to life. Setterholm must hde# himself draining away, soon to become as
inanimate as the palace of ice that was to becaosn@imb.

Clavain thought about it for many more minutagpying the silence and the solitude and the
odd awkwardness of the suit. He thought back tawvie Setterholm had been found, and his mind
niggled at something not quite right; a detail that not seemed wrong at the time but that now
troubled him.

It was Setterholm's helmet.

He remembered the way it had been lying away fthe man's corpse, as if the impact had
knocked it off. But now that Clavain had lockedidantical helmet onto his own suit, that was
harder to believe. The latches were sturdy, andblabted that the drop into the crevasse would
have been sufficient enough to break the mechanigntonsidered the possibility that Setterholm
had put his suit on hastily, but even that seenmdéi#aly now. The airlock had detected that
Clavain's glove was badly attached; it -- or anyhefother locks -- would have surely refused to
allow Setterholm outside if his helmet had not beemectly latched.

Clavain wondered if Setterholm's death had lse@mething other than an accident.

He thought about it, trying the idea on foresithen slowly shook his head. There were a myriad
of possibilities he had yet to rule out. Setterhobmld have left the base with his suit intact and
then -- confused and disorientated -- he could liadéed with the latch, depriving himself of
oxygen until he stumbled into the crevasse. Oraggestihe airlocks were not as foolproof as they
seemed, the safety mechanism capable of beingleliship people in a hurry to get outside.

No. A man had died, but there was no needdoras it had been anything other than an
accident. Clavain turned and began to walk backedoase.

"He's awake," Galiana said, a day or so afteritta fvave of machines had swum into Iverson's
mind. "I think it might be better if he spoke towfirst, Nevil, don't you? Rather than one of us?"



She bit her tongue. "I mean, rather than someoresvidieen Conjoined for as long as the rest of
us?"

Clavain shrugged. "Then again, an attractiee faight be preferable to a grizzled old relic like
myself. But | take your point. Is it safe to gonaw?"

"Perfectly. If Iverson was carrying anythindeatious, the machines would have flagged it."

"l hope you're right."

"Well, look at the evidence. He was actingamadilly up to the end. He did everything to ensure
we'd have an excellent chance of reviving him. dtigide was just a coldly calculated attempt to
escape his then situation.”

"Coldly calculated," Clavain echoed. "Yes, ppase it would have been. Cold, | mean."

Galiana said nothing but gestured toward theg ddo Iverson's room.

Clavain stepped through the opening. And it a@abe crossed the threshold that a thought
occurred to him. He could once again see, in higllsieye, Martin Setterholm'’s body lying at the
bottom of the crevasse, his fingers pointing toléters IVF.

In vitro fertilization

But suppose Setterholm had been trying to WMERSON but had died before finishing the
word? If Setterholm had been murdered -- pushexdtiv crevasse -- he might have been trying to
pass on a message about his murderer. Clavainnedgdis pain: legs smashed, knowing with
absolute certainty he was going to die alone aidifmat willing himself to write Iverson's name...

But why would the climatologist have wantediib Setterholm? Setterholm's fascination with
the worms was perplexing but harmless. The infolmnaClavain had collected pointed to
Setterholm being a single-minded loner; the kindhah who would inspire pity or indifference in
his colleagues, rather than hatred. And everyorsedyang anyway -- against such a background, a
murder seemed almost irrelevant.

Maybe he was attributing too much to the sintfenarks a dying man had scratched on the ice.

Forcing suspicion from his mind -- for now +4a€ain stepped into Iverson's room. The room was
spartan but serene, with a small blue holograpimclew set high on one white wall. Clavain was
responsible for that. Left to the Conjoiners -- Wiaal taken over an area of the main American
base and filled it with their own pressurized sgacdverson's room would have been a grim, grey
cube. That was fine for the Conjoiners -- they nibtreough informational fields draped like an
extra layer over reality. But though Iverson's head now drenched with their machines, they
were only there to assist his normal patterns adigit, reinforcing weak synaptic signals and
compensating for a far-from-equilibrium mix of netransmitters.

So Clavain had insisted on cheering the placa kit; lverson's bedsheets and pillow were now
the same pure white as the walls, so that his hehded in a sea of whiteness. His hair had been
trimmed, but Clavain had made sure that no onedbaé more than neaten Iverson's beard.

"Andrew?" he said. "I'm told you're awake ndw Nevil Clavain. How are you feeling?"

Iverson wet his lips before answering. "Betteyspect, than | have any reason to feel.”

"Ah." Clavain beamed, feeling that a large leuréhad just been lifted from his shoulders. "Then
you've some recollection of what happened to you."

"l died, didn't I? | pumped myself full of afiteeze and hoped for the best. Did it work, ahis
just some weird-ass dream as I'm sliding towarchtkateath?"

"No, it sure as hell worked. That was one wiiedk-ass of a risk..." Clavain halted, not enyirel
certain that he could emulate Iverson's centurysplekch patterns. "That was quite some risk you
took. But you'll be glad to hear it did work."

Iverson lifted a hand from beneath the bedsheaamining his palm and the pattern of veins and
tendons on the rear. "This is the same body | wader with? You haven't stuck me in a robot or
cloned me or hooked up my disembodied brain tataalireality generator?"

"None of those things, no. Just mopped up soeti@lamage, fixed a few things here and there
and -- um -- kick-started you back to the landhef living."



Iverson nodded, but Clavain could tell he waasfifom convinced. Which was unsurprising:
Clavain, after all, had already told a small li§o"how long was | under?"

"About a century, Andrew. We're an expeditioomi back home. We came by starship.”

Iverson nodded again, as if this were meradental detail. "We're aboard it now, right?"

"No... no. We're still on the planet. The shiparked in orbit."

"And everyone else?"

No point sugaring the pill. "Dead, as far asoaa make out. But you must have known that
would happen.”

"Yeah. But | didn't know for sure, even at #rel."

"So what happened? How did you escape thetiafeor whatever it was?"

"Sheer luck." Iverson asked for a drink. Clavigtched him one and at the same time had the
room extrude a chair next to the bed.

"l didn't see much sign of luck," Clavain said.

"No; it was terrible. But | was the lucky orkat's all | meant. | don't know how much you
know. We had to evacuate the outlying bases tower@&nd, when we couldn't keep more than one
fusion reactor running." Iverson took a sip froma tilass of water Clavain had brought him. "If
we'd still had the machines to look after us..."

"Yes. That's something we never really undexstoClavain leant closer to the bed. "Those von
Neumann machines were built to self-repair thenesglweren't they? We still don't see how they
broke down."

Iverson eyed him. "They didn't. Breakdown, lamg

"No? Then what happened?”

"We smashed them up. Like rebellious teenagessthrowing parental control. The machines
were nannying us, and we were sick of it. In highsiit wasn't such a good idea.”

"Didn't the machines put up a fight?"

"Not exactly. | don't think the people that ideed them ever thought they'd get trashed by the
kids they'd lovingly cared for."

So, Clavain thought -- whatever had happenegl, hehatever he went on to learn, it was clear
that the Americans had been at least partiallyatithors of their own misfortunes. He still felt
sympathy for them, but now it was cooler, tempevéti something close to disgust. He wondered
if that feeling of disappointed appraisal would @aome so easily without Galiana's machines in
his headit would be just a tiny step to go from feelingtthvay toward Iverson's people to feeling
that way about the rest of humanityand then I'd know that I'd truly attained Transeghlienment.

Clavain snapped out of his morbid line of thimk It was not Transenlightenment that
engendered those feelings, just ancient, bone-cig@pism.

"Well, there's no point dwelling on what wasidg/ears ago. But how did you survive?"

"After the evacuation, we realized that weftldemething behind -- a spare component for the
fusion reactor. So | went back for it, taking ori¢he planes. | landed just as a bad weather front
was coming in, which kept me grounded there for dags. That was when the others began to get
sick. It happened pretty quickly, and all | knevoabit was what | could figure out from the comm-
links back to the main base."

"Tell me what you did figure out.”

"Not much," Iverson said. "It was fast, andeemed to attack the central nervous system. No one
survived it. Those that didn't die of it directlgesned to get themselves killed through accidents or
sloppy procedure.”

"We noticed. Eventually someone died who wapaasible for keeping the fusion reactor
running properly. It didn't blow up, did it?"

"No. Just spewed out a lot more neutrons tleamal, too much for the shielding to contain.
Then it went into emergency shutdown mode. Somelpegere killed by the radiation but most
died of the cold that came afterward."



"Hm. Except you."

Iverson nodded. "If | hadn't had to go backtf@t component, I'd have been one of them.
Obviously, | couldn't risk returning. Even if | douhave got the reactor working again, there was
still the problem of the contaminant.” He breatiredeeply, as if steeling himself to recollect what
had happened next. "So | weighed my options, acitldd dying -- freezing myself -- was my only
hope. No one was going to come from Earth to hadpewen if | could have kept myself alive. Not
for decades, anyway. So | took a chance.”

"One that paid off."

"Like | said, | was the lucky one." Iverson koanother sip from the glass Clavain had brought
him. "Man, that tastes better than anything I'verelrunk in my life. What's in this, by the way?"

"Just water. Glacial water. Purified, of coutse

Iverson nodded slowly and put the glass dowt teehis bed.

"Not thirsty now?"

"Quenched my thirst nicely, thank you."

"Good." Clavain stood up. "I'll let you get semest, Andrew. If there's anything you need,
anything we can do -- just call out."
"I'll be sure to."

Clavain smiled and walked to the door, obserVWirerson's obvious relief that the questioning
session was over for now. But Iverson had saidingtimcriminating, Clavain reminded himself,
and his responses were entirely consistent witlatigue and confusion anyone would feel after so
long a sleep -- or dead, depending on how you ddflaerson’s period on ice. It was unfair to
associate him with Setterholm's death just becafiadew indistinct marks gouged in ice and the
faint possibility that Setterholm had been murdered

Still, Clavain paused before leaving the rot@me other thing, Andrew -- just something that's
been bothering me, and | wondered if you could Pielp

"Go ahead."

"Would the initials I, V, and F mean anythimgyou?"

Iverson thought about it for a moment, thenoghinis head. "Sorry, Nevil. You've got me there."

"Well, it was just a shot in the dark," Clavaisd.

Iverson was strong enough to walk around thx a@y. He insisted on exploring the rest of the
base, not simply the parts of it that the Conja@sread taken over. He wanted to see for himself the
damage that he had heard about and see the lits déad -- and the manner in which they had
died -- that Clavain and his friends had assidyocsipiled. Clavain kept a watchful eye on the
man, aware of how emotionally traumatic the wholeegience must be. He was bearing it well, but
that could easily have been a front. Galiana's masicould tell a lot about how his brain was
functioning, but they were unable to probe Iversaitate of mind at the resolution needed to map
emotional well-being.

Clavain, meanwhile, strove as best he coulcgetp Iverson in the dark about the Conjoiners. He
did not want to overwhelm Iverson with strangerashis delicate time -- did not want to shatter
the man's illusion that he had been rescued bgwpgef 'normal’ human beings. But it turned out to
be easier than he had expected, as Iverson shawngissgly little interest in the history he had
missed. Clavain had gone as far as telling himttr@$andra Vowas technically a ship full of
refugees, fleeing the aftermath of a war betweeiowa factions of solar-system humanity -- but
Iverson had done little more than nod, never pmlGifavain for more details about the war. Once
or twice Clavain had even alluded accidentallyh® Transenlightenment -- that shared
consciousness state that the Conjoiners had reacbadlverson had shown the same lack of
interest. He was not even curious about3bhadra Voherself, never once asking Clavain what the
ship was like. It was not quite what Clavain hadrbexpecting.

But there were rewards, too.



Iverson, it turned out, was fascinated by Fetikal Felka herself seemed pleasantly amused by
the newcomer. It was, perhaps, not all that surrisGaliana and the others had been busy helping
Felka grow the neural circuitry necessary for ndrimeman interactions, adding new layers to
supplant the functional regions that had never ednroperly -- but in all that time, they had never
introduced her to another human being that shenbadlready met. And here was Iverson: not just
a new voice but a new smell, a new face, a newafayalking, a deluge of new input for her
starved mental routines. Clavain watched the wdlyaHatched onto Iverson when he entered a
room, her attention snapping to him, her delighdent. And Iverson seemed perfectly happy to
play the games that so wearied the others, thed{intricate challenges that Felka adored. For
hours on end he watched the two of them lost irteotration: Iverson pulling mock faces of
sorrow or -- on the rare occasions when he beat lextravagant joy. Felka responded in kind, her
face more animated -- more plausibly human -- tBvain had ever believed possible. She spoke
more often in lverson's presence than she haddewver in his, and the utterances she made more
closely approximated well-formed, grammatically sdsentences than the disjointed shards of
language Clavain had grown to recognize. It was \Watching a difficult, backward child suddenly
come alight in the presence of a skilled teachkva&n thought back to the time when he had
rescued Felka from Mars and how unlikely it hadsee then that she would ever grow into
something resembling a normal adult human, aststito others' feelings as she was to her own.
Now, he could almost believe it would happen --haf the distance she had come had been due to
Iverson's influence, rather than his own.

Afterwards, when even Iverson had wearied td s ceaseless demands for games, Clavain
spoke to him quietly, away from the others.

"You're good with her, aren't you."

Iverson shrugged, as if the matter was of maigconsequence to him. "Yeah, | like her. We both
enjoy the same kinds of games. If there's a problem

He must have detected Clavain's irritation.!"No problem at all.” Clavain put a hand on his
shoulder. "There's more to it than just games,dhoyou have to admit..."

"She's a pretty fascinating case, Nevil."

"l don't disagree. We value her highly." Haéhed, aware of how much the remark sounded like
one of Galiana's typically flat statements. "Buat puzzled. You've been revived after nearly a
century asleep. We've come here by a ship thatinthiidven have been considered a distant
possibility in your own era. We've undergone massiocial and technical upheavals in the last
hundred years. There are things about us -- trabgst me -- | haven't told you yet. Things about
youl haven't even told you yet."

"I'm just taking things one step at a timet'thall.” Iverson shrugged and looked distantlyt pas
Clavain, through the window behind him. His gazesthave been skating across kilometers of ice
toward Diadem's white horizon, unable to find aghaise. "I admit, I'm not really interested in
technological innovations. I'm sure your ship'dlyeaice, but... it's just applied physics. Just
engineering. There may be some new quantum prasiphderlying your propulsion system, but if
that's the case, it's probably just an elaboratéecae on something that was already pretty baroque
to begin with. You haven't smashed the light barhave you?" He read Clavain's expression
accurately. "No -- didn't think so. Maybe if youdcha'

"So what exactly does interest you?"

Iverson seemed to hesitate before answeririgyhen he did speak Clavain had no doubt that he
was telling the truth. There was a sudden, missyofeavor in his voice. "Emergence. Specifically,
the emergence of complex, almost unpredictablepettfrom systems governed by a few, simple
laws. Consciousness is an excellent example. A humad's really just a web of simple neuronal
cells wired together in a particular way. The laygserning the functioning of those individual
cells aren't all that difficult to grasp -- a cadeaf well-studied electrical, chemical, and enzymi
processes. The tricky part is the wiring diagransettainly isn't encoded in DNA in any but the



crudest sense. Otherwise why would a baby botlevigg neural connections that are pruned
down before birth? That'd be a real waste -- if ad a perfect blueprint for the conscious mind,
you'd only bother forming the connections you needio the mind organizes itself during growth,
and that's why it needs so many more neuroned'thaventually incorporate into functioning
networks. It needs the raw material to work withtagopes its way toward a functioning
consciousness. The pattern emerges, bootstragpeaifjinto existence, and the pathways that aren't
used -- or aren't as efficient as others -- areadlded.” Iverson paused. "But how this organization
happens really isn't understood in any depth. Dokgrow how many neurones it takes to control
the first part of a lobster's gut, Nevil? Have @&sg) to the nearest hundred."

Clavain shrugged. "I don't know. Five hundrédthousand?"”

"No. Six. Not six hundred, just six. Six dammesgirones. You can't get much simpler than that.
But it took decades to understand how those sikeatogether, let alone how that particular
network evolved. The problems aren't inseparaliieeie You can't really hope to understand how
ten billion neurones organize themselves into ationing whole unless you understand how the
whole actually functions. Oh, we've made some @sgjr- we can tell you exactly which spinal
neurones fire to make a lamprey swim, and howfthiagy pattern maps into muscle motion -- but
we're a long way from understanding how somethsglasive as the concept of 'I' emerges in the
developing human mind. Well, at least we were leefavent under. You may be about to tell me
you've achieved stunning progress in the last cgnlbwt something tells me you were too busy
with social upheaval for that.”

Clavain felt an urge to argue -- angered byntla@'s tone -- but suppressed it, willing himself
into a state of serene acceptance. "You're probragity. We've made progress in the other direction
-- augmenting the mind as it is -- but if we gemlynunderstood brain development, we wouldn't
have ended up with a failure like Felka."

"Oh, | wouldn't call her a failure, Nevil."

"l didn't mean it like that."

"Of course not." Now it was Iverson's turn tage a hand on Clavain's shoulder. "But you must
see now why | find Felka so fascinating. Her misdamaged -- you told me that yourself, and
there's no need to go into the details -- but dedpat damage, despite the vast abyss in her head,
she's beginning to self-assemble the kinds of migghesl neural routines we all take for grantets. It
as if the patterns were always there as latenthpats, and' it's only now that they're beginniag t
emerge. Isn't that fascinating? Isn't it somethiogthy of study?"

Delicately, Clavain removed the man's hand frosnshoulder. "I suppose so. | had hoped,
however, that there might be something more toaihtstudy."”

"I've offended you, and | apologize. My choafgohrase was poor. Of course | care for her."

Clavain felt suddenly awkward, as if he hadjntiged a fundamentally decent man. "I
understand. Look, ignore what | said."

"Yeah, of course. It -- um -- will be all rigfdr me to see her again, won't it?"

Clavain nodded. "I'm sure she'd miss you if wawen't around."”

Over the next few days Clavain left the two of thientheir games, only rarely eavesdropping to
see how things were going. Iverson had asked psioniso show Felka around some of the other
areas of the base, and, after some initial misgsji€lavain and Galiana had both agreed to his
request. After that, long hours went by when the dfvthem were not to be found. Clavain had
tracked them once, watching as Iverson led thargwla disused lab and showed her intricate
molecular models. They clearly delighted her: yasty holographic assemblages of atoms and
chemical bonds that floated in the air like Chinéssgons. Wearing cumbersome gloves and
goggles, Iverson and Felka were able to manipttetenega-molecules; forcing them to fold into
minimum-energy configurations that brute-force camation would have struggled to predict. As
they gestured into the air and made the dragon®xtand twist, Clavain watched for the



inevitable moment when Felka would grow bored aschand something harder. But it never came.
Afterwards -- when she had returned to the fold,faee shining with wonder -- it was as if Felka
had undergone a spiritual experience. lverson haais her something which her mind could not
instantly encompass, a problem too large and stithe stormed in a flash of intuitive insight.

Seeing that, Clavain again felt guilty abowt #ay he had spoken to Iverson, and knew that he
had not completely put aside his doubts about thesage Setterholm had left in the ice. But -- the
riddle of the helmet aside -- there was no reasdhink that Iverson might be a murderer beyond
those haphazard marks. Clavain had looked intstres personnel records from the time before he
was frozen, and the man's history was flawlessh&tebeen a solid, professional member of the
expedition, well-liked and trusted by the othersafded, the records were patchy, and since they
were stored digitally they could have been doctdéoeglmost any extent. But then much the same
story was told by the hand-written diary and vetbglentries of some of the other victims. Andrew
Iverson's name came up again and again as a marteglgwith affection by his fellows -- most
certainly not someone capable of murder. Best, ttrediscard the evidence of the marks and give
him the benefit of the doubt.

Clavain spoke of his fears to Galiana, and evhiie listened to him, she only came back with
exactly the same rational counterarguments thaeldealready provided for himself.

"The problem is," Galiana said, "that the man found in the crevasse could have been severely
confused, perhaps even hallucinatory. That medsadgft -- if it was a message and not a set of
random gouge marks he left while convulsing -- daukan anything at all.”

"We don't know that Setterholm was confusedgdv@in protested.

"We don't? Then why didn't he make sure hisleélwas on properly? It couldn't have been
latched fully or it wouldn't have rolled off him wh he hit the bottom of the crevasse."

"Yes," Clavain said. "But I'm reasonably sueawouldn't have been able to leave the base if his
helmet hadn't been latched."

“In which case he must have undone it aftera/&rd

"Yes, but there's no reason for him to haveedbat, unless..."

Galiana gave him a thin-lipped smile. "Unlesshas confused. Back to square one, Nevil."

"No," he said, conscious that he could almestthe shape of something -- something that was
close to the truth if not the truth itself. "Theranother possibility, one I hadn't thought of lunti
now."

Galiana squinted at him, that rare frown apipgat'Which is?"

"That someone else removed his helmet for him."

They went down into the bowels of the base. Indis&d space of the equipment bays Galiana
became ill at ease. She was not used to beingf @anamunicational range of her colleagues.
Normally systems buried in the environment pickpdhaural signals from individuals, amplifying
and re-broadcasting them to other people, but threre no such systems here. Clavain could hear
Galiana's thoughts, but they came in weak, likeiae/from the sea almost drowned by the roar of
the surf.

"This had better be worth it," Galiana said.

"l want to show you the airlock,” Clavain ansegk "I'm sure Setterholm must have left here
with his helmet properly attached."

"You still think he was murdered?"

"l think it's a remote possibility that we shabe very careful not to discount.”

"But why would anyone kill a man whose onlyeirgst was a lot of harmless ice worms?"

"That's been bothering me as well."

"And?"

"l think | have an answer. Half of one, anywd¥hat if his interest in the worms brought him
into conflict with the others? I'm thinking abobgetreactor.”



Galiana nodded. "They'd have needed to harsesor it."

"Which Setterholm might have seen as intertgvifith the worms' ecology. Maybe he made a
nuisance of himself and someone decided to geif tdim."

"That would be a pretty extreme way of dealwith him."

"I know," Clavain said, stepping through a cecimg door into the transport bay. "l said | had
half an answer, not all of one."

As soon as he was through he knew somethingaméss. The bay was not as it had been before,
when he had come down here scouting for clues.rbigpeéd his train of thought immediately,
focussing only on the now.

The room was much, much colder than it shoalktbeen. And lighter. There was an oblong of
chill blue daylight spilling across the floor frattme huge open door of one of the vehicle exit
ramps. Clavain looked at it in mute disbelief, vilagtit to be a temporary glitch in his vision. But
Galiana was with him, and she had seen it, too.

"Someone's left the base," she said.

Clavain looked out across the ice. He couldtseavake that the vehicle had left in the snow,
arcing out toward the horizon. For a long momeaytstood at the top of the ramp, frozen into
inaction. Clavain's mind screamed with the implmwas. He had never really liked the idea of
Iverson taking Felka away with him elsewhere inlthse, but he had never considered the
possibility that he might take her into one of thi@d zones. From here, Iverson must have known
enough little tricks to open a surface door, sdaxdver, and leave without any of the Conjoiners
realizing.

"Nevil, listen to me," Galiana said. "He doés@cessarily mean her any harm. He might just
want to show her something."

He turned to her. "There isn't time to arraaguttle. That trick you did a few days ago, tajki
to the door? Do you think you can manage it again?"

"l don't need to. The door's already open.”

Clavain nodded at one of the other rovers hglkiehind them. "It's not the door I'm thinking
about.”

Galiana was disappointed; it took her threeutgis to convince the machine to start, rather than
the few dozen seconds she said it should have .t&kenwas, she told Clavain, in serious danger of
getting rusty at this sort of thing. Clavain jusamked the gods that there had been no mechanical
sabotage to the rover; no amount of neural intdreercould have fixed that.

"That's another thing that makes it look likestis just an innocent trip outside," Galiana sdid
he'd really wanted to abduct her, it wouldn't hieakeen much additional effort to stop us from
following him. If he'd closed the door, as well, mgght not even have noticed he was gone."

"Haven't you ever heard of reverse psychologilavain said.

"| still can't see Iverson as a murderer, NeBhe checked his expression, her own face calm
despite her driving the machine. Her hands wedefbin her lap. She was less isolated now,
having used the rover's comm-systems to establisik 8ack to the other Conjoiners. "Setterholm,
maybe. The obsessive loner and all that. Justmeha's the dead one."

"Yes," Clavain said, uneasily.

The rover itself ran on six wheels; a squagspurized hull perched low between absurd-looking
balloon tires. Galiana gunned them hard down thgrand across the ice, trusting the machine to
glide harmlessly over the smaller crevasses. inhseereckless, but if they followed the trail that
Iverson had left, they were almost guaranteedmbittany fatal obstacles.

"Did you get anywhere with the source of theksess?" Clavain asked.

"No breakthroughs yet..."

"Then here's a suggestion. Can you read myhimemory accurately?" Clavain did not need an
answer. "While you were finding Iverson's body,dsnooking over the lab samples. There were a
lot of terrestrial organisms there. Could one afs#have been responsible?”



"You'd better replay the memory."

Clavain did; picturing himself looking over thews of culture dishes, test-tubes, and gel-slides
concentrating especially on those that had comma tarth rather than the locally-obtained
samples. In his mind's eye the sample names refasathp into clarity, but the machines that
Galiana had seeded through his mind would alreadpdating the eidetically-stored short-term
memories and retrieving them with a clarity beytimel capabilities of Clavain's own brain.

"Now see if there's anything there that mightlake job."

"A terrestrial organism?" Galiana sounded daegt. "Well, there might be something there, but |
can't see how it could have spread beyond the dédnyrunless someone wanted it to."

"l think that's exactly what happened.”

"Sabotage?"

"Yes."

"Well, we'll know sooner or later. I've pasdkd information to the others. They'll get back to
me if they find a candidate. But | still don't sgley anyone would sabotage the entire base, even if
it was possible. Overthrowing the von Neumann nra&his one thing... mass suicide is another."

"l don't think it was mass suicide. Mass muydesybe."

"And lverson's your main suspect?"”

"He survived, didn't he? And Setterholm scralndemessage in the ice just before he died. It
must have been a warning about him." But even apbke, he knew there was a second
possibility, one that he could not quite focus on.

Galiana swerved the rover to avoid a partidyldeep and yawning chasm, shaded with vivid
veins of turquoise blue.

"There's a small matter of a missing motive."

Clavain looked ahead, wondering if the thingsher glinting in the distance was a trick of the
eye. "I'm working on that," he said.

Galiana halted them next to the other rover. Thenvachines were parked at the lip of a slope-
sided depression in the ice. It was not reallysta®ugh to call a crevasse, although it was at lea
thirty or forty meters deep. From the rover's d¢akas not possible to see all the way into the
powdery-blue depths, although Clavain could celgasee the fresh footprints which descended
into them. Up on the surface marks like that wdhdste been scoured away by the wind in days or
hours, so these prints were very fresh. There ierepserved, two sets -- someone heavy and
confident and someone lighter, less sure of heirfgo

Before they had taken the rover they had madetbat there were two suits aboard it. They
struggled into them, fiddling with the latches.

“If I'm right,” Clavain said, "this kind of pecaution isn't really necessary. Not for avoiding th
sickness, anyway. But better safe than sorry."

"Excellent timing," Galiana said, snapping ddwar helmet and giving it a quarter twist to lock
into place. "They've just pulled something from yaoemory, Nevil. There's a family of single-
celled organisms called dinoflagellates, one ofclwhwas present in the lab where we found
Iverson. Something callgafiesteria piscicidaNormally it's an ambush predator that attacks 'fis

"Could it have been responsible for the madtiess

"It's at least a strong contender. It has & tls mammalian tissue as well. If it gets inte th
human nervous system it produces memory loss aadieintation, as well as a host of physical
effects. It could have been dispersed as a toxmsakreleased into the base's air-system. Someone
with access to the lab's facilities could have edrit from something merely nasty to something
deadly, | think."

"We should have pinpointed it, Galiana. Didvet swab the air ducts?"



"Yes, but we weren't looking for something éstrial. In fact we were excluding terrestrial
organisms; only filtering for the basic biochemiballding blocks of Diadem life. We just weren't
thinking in criminal terms."

"More fool us," Clavain said.

Suited now, they stepped outside. Clavain beégaegret his haste in leaving the base so quickly
-- at having to make do with these old suits ac#ifeg any means of defense. Wanting something
in his hand for moral support, he examined the@gent stowed around the outside of the rover
until he found an ice pick. It would not be muchaofveapon, but he felt better for it.

"You won't need that," Galiana said.

"What if Iverson turns nasty?"

"You still won't need it."

But he kept it anyway -- an ice pick was anpaxk, after all -- and the two of them walked he t
point where the icy ground began to curve overvéllaexamined the wrist of his suit, studying the
cryptic and old-fashioned matrix of keypads thattoalled the suit's functions. On a whim he
pressed something promising and was gratified wigefelt crampon spikes from the soles of his
boots anchoring him to the ice.

"lverson!" he shouted. "Felka!"

But sound carried poorly beyond his helmet, tnedceaseless, whipping wind would have
snatched his words away from the crevasse. Thesenathing to do but make the difficult trek into
the blue depths. He led the way, his heart pouniditngs chest, the old suit awkward and top-
heavy. He almost lost his footing once or twice had to stop to catch his breath once he reached
the level bottom of the depression, sweat running lis eyes.

He looked around. The footprints led horizdgtédr ten or fifteen meters, weaving between
fragile, curtainlike formations of opal ice. On sewlinical level he acknowledged that the place
had a sinister charm -- he imagined the wind bregtthrough those curtains of ice, making
ethereal music -- but the need to find Felka eelijpsuch considerations. He focused only on the
low, dark blue hole of a tunnel in the ice aheathem. The footprints vanished into the tunnel.

"If the bastard's taken her..." Clavain saghtening his grip on the pick. He switched on his
helmet light and stooped into the tunnel, Galiaghifd him. It was hard going; the tunnel
wriggled, rose, and descended for many tens ofrsyedad Clavain was unable to decide whether it
was some weird natural feature -- carved, perhapa, hot sub-glacial river -- or whether it had
been dug by hand, much more recently. The walle weimed by worm tracks, a marbling like an
iImmense magnification of the human retina. Heretarde Clavain saw the dark smudges of
worms moving through cracks that were very closiaéosurface, though he knew it was necessary
to stare at them for long seconds before any momemas discernible. He groaned, the stooping
becoming painful, and then the tunnel widened oadtically. He realized that he had emerged in
a much larger space.

It was still underground, although the ceilgigwed with the blue translucence of filtered
daylight. The covering of ice could not have beawarthan a meter or two thick; a thin shell
stretched like a dome over tens of meters of yawmting. Nearly sheer walls of delicately
patterned ice rose up from a level, footprint-daggdloor.

"Ah," said Iverson, who was standing near oad of the chamber. "You decided to join us."

Clavain felt a stab of relief, seeing that leelkas standing not far from him, next to a piece of
equipment Clavain failed to recognize. Felka seeumdthrmed. She turned toward him, the
peculiar play of light and shade on her helmeteé faaking her seem older than she was.

"Nevil," he heard Felka say. "Hello."

He crossed the ice, fearful that the whole mlaws edifice was about to come crashing down on
them all.

"Why did you bring her here, Iverson?"



"There's something | wanted to show her. Somgthknew she'd like, even more than the other
things." He turned to the smaller figure near Hilen't that right, Felka?"

"Yes."

"And do you like it?"

Her answer was matter-of-fact, but it was aldseconversation than anything Clavain had ever
heard from her lips.

"Yes. | do like it."

Galiana stepped ahead of him and extendeddtbahe girl. "Felka? I'm glad you like this
place. | like it, too. But now it's time to comeckeéhome."

Clavain steeled himself for an argument, somd &f show-down between the two women, but
to his immense relief Felka walked casually tow@ediana.

"I'll take her back to the rover,” Galiana sdidvant to make sure she hasn't had any problems
breathing with that old suit on."

A transparent lie, but it would suffice.

Then she spoke to Clavain. It was a tiny thaigiost inconsequential, but she placed it directly
in his head.

And he understood what he would have to do.

When they were alone, Clavain said: "You killed Him

"Setterholm?"

"No. You couldn't have killed Setterholm beaaysu are Setterholm." Clavain looked up, the
arc of his helmet light tracing the filamentarytpating until it became too tiny to resolve, blagi
into an indistinct haze of detail that curved ov¢o the ceiling itself. It was like admiring a
staggeringly ornate fresco.

"Nevil, do me a favor? Check the settings ouaryguit, in case you're not getting enough
oxygen?"

"There's nothing wrong with my suit." Clavamited, the irony of it all delicious. "In fact, was
the suit that really tipped me off. When you pushetson into the crevasse, his helmet came off.
That couldn't have happened unless it wasn't fpregerly in the first place -- antlat couldn't
have happened unless someone had removed itlatend of you left the base.”

Setterholm -- he was sure the man was Settarhatnorted derisively, but Clavain continued
speaking.

"Here's my stab at what happened, for whaiitgh. You needed to swap identities with
Iverson because Iverson had no obvious motive foxdering the others, whereas Setterholm
certainly did."

"And | don't suppose you have any idea whatriative might have been?"

"Give me time; I'll get there eventually. Lgtist deal with the lone murder first. Changing the
electronic records was easy enough -- you could swap Iverson's picture and medical data for
your own -- but that was only part of it. You als@eded to get Iverson into your clothes and suit,
so that we'd assume the body in the crevasse leldogyou, Setterholm. | don't know exactly how
you did it."

"Then perhaps..."

Clavain carried on. "But my guess is you len lsiatch a dose of the bug you let loose in the main
base -pfiesterig wasn't it? -- then followed him while he went Wiaf outside. You jumped him,
knocked him down on the ice, and got him out ofgti¢ and into yours. He was probably
unconscious by then, | suppose. But then he must started coming round, or you panicked for
another reason. You jammed the helmet on and pusheahto the crevasse. Maybe if all that had
happened was his helmet coming off, | wouldn't hdwelled on it. But he wasn't dead, and he
lived long enough to scratch a message in thd tbeught it concerned his murderer, but | was
wrong. He was trying to tell me who he was. Not&ablm, but Iverson.”



"Nice theory." Setterholm glanced down at ldig screen in the back of the machine that
squatted next to him. Mounted on a tripod, it relskeih a huge pair of binoculars, pointed with a
slight elevation toward one wall of the chamber.

"Sometimes, a theory's all you need. That'secuioy you've got there, by the way. What is it,
some kind of ground-penetrating radar?"

Setterholm brushed aside the question. "If$ tian -- why would | have done it? Just because |
was interested in the ice-worms?"

"It's simple," Clavain said, hoping the uncityahe felt was not apparent in his voice. "The
others weren't as convinced as you were of the wasmgnificance. Only you saw them for what
they were." He was treading carefully here, maskisggnorance of Setterholm's deeper motives
by playing on the man's vanity.

"Clever of me if | did."

"Oh, yes. | wouldn't doubt that at all. Andritist have driven you to distraction, that you could
see what the others couldn't. Naturally, you wahdegorotect the worms when you saw them under
threat."

"Sorry, Nevil, but you're going to have to &ryot harder than that." He paused and patted the
machine's mate-silver casing, clearly unable ttepiethat he did not know what it was. "It's a
radar, yes. It can probe the interior of the glagiih sub-centimeter resolution, to a depth of
several tens of meters."

"Which would be rather useful if you wantedstady the worms."

Setterholm shrugged. "l suppose so. A climalistanterested in glacial flow might also have
use for the information.”

"Like Iverson?" Clavain took a step closer &it&rholm and the radar equipment. He could see
the display more clearly now: a fibrous tangle @fimhy green lines slowly spinning in space, with a
denser structure traced out in red near its h#ake the man you killed?"

"l told you, I'm lverson."

Clavain stepped toward him with the ice picldh#ouble-handed, but when he was a few meters
from the man he veered past and made his way twaheSetterholm had flinched, but he had not
seemed unduly worried that Clavain was about teattyurt him.

"I'll be frank with you," Clavain said, raisirige pick. "I don't really understand what it ioab
the worms."

"What are you going to do?"

"“This."

Clavain smashed the pick against the wall ad s he was able. It was enough: a layer of ice
fractured noisily away, sliding down like a minieglavalanche to land in pieces at his feet; each
fist-sized shard veined with worm trails.

"Stop," Setterholm said.

"Why? What do you care, if you're not interdstethe worms?"

Clavain smashed the ice again, dislodging ard#yer.

"You..." Setterholm paused. "You could bring thhole place down on us if you're not careful.”
Clavain raised the pick again, letting out eagr of effort as he swung. This time he put all his
weight behind the swing, all his fury, and a chtimk size of his upper body calved noisily from the

wall.

"I'll take that risk," Clavain said.

"No. You've got to stop."

"Why? It's only ice.”

"No!"

Setterholm rushed him, knocking him to his f@éte ice pick spun from his hand and the two of
them crashed into the ground, Setterholm landingisichest. He pressed his faceplate close to
Clavain's, every bead of sweat on his foreheadwleglike a precise little jewel.



"] told you to stop."

Clavain found it hard to speak with the pressur his chest but forced out the words with effort
"l think we can dispense with the charade thatrgolwerson now, can't we?"

"You shouldn't have harmed it."

"No... and neither should the others, eh? Bey needed that ice very badly."

Now Setterholm's voice held a tone of dullgaestion. "The reactor, you mean?"

"Yes. The fusion plant.” Clavain allowed hinigelfeel some small satisfaction, before adding:
"Actually, it was Galiana who made the connectioot, me. That the reactor ran on ice, | mean.
And after all the outlying bases had been evacu#teg had to keep everyone alive back at the
main one. And that meant more load on the rea@bich meant it needed more ice, of which there
was hardly a shortage in the immediate vicinity."

"But they couldn't be allowed to harvest the ot after what I'd discovered.”

Clavain nodded, observing that the reversiomfiverson to Setterholm was now complete.

"No. The ice was precious, wasn't it. Infinjtehore so than anyone else realized. Without that
ice the worms would have died..."

"You don't understand either, do you?"

Clavain swallowed. "I think | understand mdnari the others, Setterholm. You realized that the
worms --"

"It wasn't the damned worms!" He had shoutesletterholm had turned on a loudspeaker
function in his suit that Clavain had not located ¥ and for a moment the words crashed around
the great ice chamber, threatening to start thedmain reaction of fractures that would collagse t
whole. But when silence had returned -- disturbag by the rasp of Clavain's breathing -- nothing
had changed.

"It wasn't the worms?"

"No." Setterholm was calmer now, as if the pbiad been made. "No -- not really. They were
important, yes -- but as low-level elements in a&immore complex system. Don't you
understand?"

Clavain strove for honesty. "I never really argtood what it was that fascinated you about them.
They seemed quite simple to me."

Setterholm removed his weight from Clavain emgk up on to his feet again. "That's because
they are. A child could grasp the biology of a gnge-worm in an afternoon. Felka did, in fact.
Oh, she's wonderful, Nevil." Setterholm's teetliled a smile that chilled Clavain. "The things she
could unravel... she isn't a failure, not at athihk she's something miraculous we barely
comprehend."

"Unlike the worms."

"Yes. They're like clockwork toys; programmeithaa few simple rules.” Setterholm stooped
down and grabbed the ice pick for himself. "Theyaals respond in exactly the same way to the
same input stimulus. And the kinds of stimuli thegpond to are simple in the extreme: a few
gradations of temperature, a few biochemical cugeed up from the ice itself. But the emergent
properties..."

Clavain forced himself to a sitting positioithere's that word again."

"It's the network, Nevil. The system of tunnidle worms dig through the ice. Don't you
understand? That's where the real complexity Tibat's what | was always more interested in. Of
course, it took me years to see it for what it was.

"Which was?"

"A self-evolving network. One that has the aatyato adapt; to learn.”

"It's just a series of channels bored through Setterholm."

"No. It's infinitely more than that." The maraned his neck as far as the architecture of liis su
would allow, revelling in the palatial beauty oetbhamber. "There are two essential elements in
any neural network, Nevil. Connections and nodesacessary, but not enough. The connections



must be capable of being weighted, adjusted imgtheaccording to usefulness. And the nodes
must be capable of processing the inputs from dmeections in a deterministic manner, like logic
gates." He gestured around the chamber. "Hereg thero absolutely sharp distinction between the
connections and the nodes, but the essence refteiworms lay down secretions when they
travel, and those secretions determine how othem&onake use of the same channels; whether
they utilize one route or another. There are matgrehining factors: the sexes of the worms, the
seasons; the others | won't bore you with. Bufpibiet is simple. The secretions -- and the effect
they have on the worms -- mean that the topologh@hetwork is governed by subtle emergent
principles. And the breeding tangles function agd@ates, processing the inputs from their
connecting nodes according to the rules of worm saste, and hierarchy. It's messy, slow, and
biological -- but the end result is that the worohony as a whole functions as a neural network. It'
a program that the worms themselves are runnirgy) though any given worm hasn't a clue that
it's a part of a larger whole."

Clavain absorbed all that and thought carefodlfore asking the question that occurred to him.
"How does it change?"

"Slowly," Setterholm said. "Sometimes routdkifdo disuse because the secretions inhibit other
worms from using them. Gradually, the glacier sdasn shut. At the same time other cracks open
by chance -- the glacier's own fracturing imposesrastant chaotic background on the network --
or the worms bore new holes. Seen in slow-moti@mur-time frame -- almost nothing ever seems
to happen, let alone change. But imagine speetlings up, Nevil. Imagine if we could see the
way the network has changed over the last centuttyeolast thousand years... imagine what we
might find. A constantly evolving loom of connects shifting and changing eternally. Now, does
that remind you of anything?"

Clavain answered in the only way that he knewld satisfy Setterholm. "A mind, | suppose. A
newborn one, still forging neural connections."

"Yes. Oh, you'd undoubtably like to point dut the network is isolated, so it can't be
responding to stimuli beyond itself -- but we c&mow that for certain. A season is like a heartbea
here, Nevil!l What we think of as a geologicallywlprocesses -- a glacier cracking or two glaciers
colliding -- those events could be as forceful agsses and sounds to a blind child." He paused
and glanced at the screen in the back of the ingagidar. "That's what | wanted to find out. A
century ago, | was able to study the network fbaadful of decades. And | found something that
astonished me. The colony moves -- reshapes @sefftantly -- as the glacier shifts and breaks up.
But no matter how radically the network changegé@sphery; no matter how thoroughly the loom
evolves, there are deep structures inside the mktivat are always preserved.” Setterholm's finger
traced the red mass at the heart of the greenltomage "In the language of network topology, the
tunnel system is scale-free rather than exponetitsmthe hallmark of a highly organized network
with a few rather specialized processing centelnsibs, if you like. This is one. | believe its
function is to cause the whole network to move afag a widening fracture in the glacier. It
would take me much more than a century to knovstwe, although everything I've seen here
confirms what | thought originally. | mapped otlstructures in other colonies, too. They can be
huge, spread across cubic kilometers of ice. Bayt Hiways persist. Don't you see what that means?
The network has begun to develop specialized arfeasmction. It's begun to process information,
Neuvil. It's begun to creep its way toward thought."

Clavain looked around him once more, tryinge¢e the chamber in the new light that Setterholm
had revealed. Think not of the worms as entitieth@ir own right, he thought, but as electrical
signals, ghosting along synaptic pathways in aalewetwork made of solid ice.

He shivered. It was the only appropriate respon

"Even if the network processes informatiottneré's no reason to think it could ever become
conscious."



"Why, Nevil? What's the fundamental differetetween perceiving the universe via electrical
signals transmitted along nerve tissue and vidadragatterns moving through a vast block of ice?"

"l suppose you have a point.”

"l had to save them, Nevil. Not just the wortmgt the network they were a part of. We couldn't
come all this way and just wipe out the first thimkthing we'd ever encountered in the universe,
just because it didn't fit into our neat little poaceived notions of what alien thought would
actually be like."

"But saving the worms meant killing everyonseel

"You think | didn't realize that? You thinkdtdn't agonize me to do what | had to do? I'm a
human being, Nevil -- not a monster. | knew exaathat | was doing and | knew exactly what it
would make me look like to anyone who came hereratrds."

"But you still did it."

"Put yourself in my shoes. How would you hacted?"

Clavain opened his mouth, expecting an answepiing to mind. But nothing came, not for
several seconds. He was thinking about Setterhgjo@stion, more thoroughly than he had done so
far. Until then he had satisfied himself with théej, unquestioned assumption that he would not
have acted the way Setterholm had done. But caulelly be so sure? Setterholm, after all, had
truly believed that the network formed a sentiehblg, a thinking being. Possessing that
knowledge must have made him feel divinely chosanctioned to commit any act to preserve the
fabulously rare thing he had found. And he hadradtl, been right.

"You haven't answered me."

"That's because | thought the question wardasenething more than a flippant answer,
Setterholm. | like to think | wouldn't have actée twvay you did, but | don't suppose | can ever be
sure of that."

Clavain stood up, inspecting his suit for damaglieved that the scuffle had not injured him.

"You'll never know."

"No. | never will. But one thing's clear enougitie heard you talk, heard the fire in your words
You believe in your network, and yet you still cdwit make the others see it. | doubt I'd have been
able to do much better, and | doubt that I'd h&aeeight of a better way to preserve what you'd
found."

"Then you'd have killed everyone, just liked?'

The realization of it was like a hard burdemsone had just placed on his shoulders. It was so
much easier to feel incapable of such acts. Butddtehad been a soldier. He had killed more
people than he could remember, even though thoseldal been a long time ago. It was really a
lot less difficult to do when you had a cause thelve in.

And Setterholm had definitely had a cause.

"Perhaps," Clavain said. "Perhaps | might hges,"

He heard Setterholm sigh. "I'm glad. For a mainie

"For a moment what?"

"When you showed up with that pick, | thougbtiywere planning to kill me." Setterholm hefted
the pick, much as Clavain had done earlier. "Youlhho't have done that, would you? | don't deny
that what | did was regrettable, but | had to do it

"l understand.”

"But what happens to me now? | can stay with b, can't 1?"

"We probably won't be staying on Diadem, I'maaf. And | don't think you'd really want to
come with us; not if you knew what we're reallyelik

"You can't leave me alone here, not again."

"Why not? You'll have your worms. And you cdways kill yourself again and see who shows
up next." Clavain turned to leave.

"No. You can't go now."



"I'll leave your rover on the surface. Mayberthare some supplies in it. Just don't come
anywhere near the base again. You won't find aamedcthere.”

"I'll die out here," Setterholm said.

"Start getting used to it."

He heard Setterholm's feet scuffing acrossciea walk breaking into a run. Clavain turned
around calmly, unsurprised to see Setterholm cornawards him with the pick raised high, as a
weapon.

Clavain sighed.

He reached into Setterholm's skull, addressiagvebs of machines that still floated in the man’
head and instructed them to execute their hossindden, painless orgy of neural deconstruction. It
was not a trick he could have done an hour agoattert Galiana had planted the method in his
mind, it was as easy as sneezing. For a momemderstood what it must feel like to be a god.

And in that same moment Setterholm droppedcth@ick and stumbled, falling forward onto
one end of the pick's blade. It pierced his fadeplaut by then he was dead anyway.

"What | said was the truth,” Clavain said. 'ight have killed them as well, just like | said. |
don't like to think so, but | can't say it isn'tnre. No, | don't blame you for that, not at all."

With his boot he began to kick a dusting okfrover the dead man's body. It would be too much
bother to remove Setterholm from this place, aedntilachines inside him would sterilise his body,
ensuring that none of his cells ever contaminatedgtacier. And, as Clavain had told himself only
a few days earlier, there were worse places tthadie here. Or worse places to be left for dead,
anyway.

When he was done; when what remained of Settertvas just an ice-covered mound in the
middle of the cavern, Clavain addressed him forfored time.

"But that doesn't make it right, either. It vail murder, Setterholm.” He kicked a final divaft
ice over the corpse. "Someone had to pay for it."



