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PART ONE

  Areoformation



The point is not to make another Earth. Not another Alaska or Tibet, not a Vermont nor a Venice, not even an Antarctica. The point is to make something new and strange, something Martian.

In a sense our intentions don’t even matter. Even if we try to make another Siberia or Sahara, it won’t work. Evolution won’t allow it, and at its heart this is an evolutionary process, an endeavour driven at a level below intention, as when life made its first miracle leap out of matter, or when it crawled out of sea onto land.

Again we struggle in the matrix of a new world. Of course all the genetic templates for our new biota are Terran; the minds designing them are Terran; but the terrain is Martian. And terrain is a powerful genetic engineer, determining what flourishes and what doesn’t, pushing along progressive differentiation, and thus the evolution of new species. And as the generations pass, all the members of a biosphere evolve together, adapting to their terrain in a complex communal response, a creative self-designing ability. This process, no matter how much we intervene in it, is essentially out of our control. Genes mutate, creatures evolve: a new biosphere emerges, and with it a new noosphere. And eventually the designers’ minds, along with everything else, have been forever changed.

This is the process of areoformation.



One day the sky fell. Plates of ice crashed into the lake, and then started thumping on the beach. The children scattered like frightened sandpipers. Nirgal ran over the dunes to the village and burst into the greenhouse, shouting, “The sky is falling, the sky is falling!” Peter sprinted out the doors and across the dunes faster than Nirgal could follow.

Back on the beach great panes of ice stabbed the sand, and some chunks of dry ice fizzed in the water of the lake. When the children were all clumped around him Peter stood with his head craned back, staring at the dome so far above. “Back to the village,” he said in his no-nonsense tone. On the way there he laughed. “The sky is falling!” he squeaked, tousling Nirgal’s hair. Nirgal blushed and Dao and Jackie laughed, their frosted breath shooting out in quick white plumes.

Peter was one of those who climbed the side of the dome to repair it. He and Kasei and Michel spidered over the village in sight of all, over the beach and then the lake until they were smaller than children, hanging in slings from ropes attached to icehooks. They sprayed the flaw in the dome with water until it froze into a new clear layer, coating the white dry ice. When they came down they talked of the warming world outside. Hiroko had come out of her little bamboo stand by the lake to watch, and Nirgal said to her, “Will we have to leave?”

“We will always have to leave,” Hiroko said. “Nothing on Mars will last.”

But Nirgal liked it under the dome. In the morning he woke in his own round bamboo room, high in Crèche Crescent, and ran down to the frosty dunes with Jackie and Rachel and Frantz and the other early risers. He saw Hiroko on the far shore, walking the beach like a dancer, floating over her own wet reflection. He wanted to go to her but it was time for school.

They went back to the village and crowded into the schoolhouse coatroom, hanging up their down jackets and standing with their blue hands stretched over the heating grate, waiting for the day’s teacher. It could be Dr Robot and they would be bored senseless, counting his blinks like the seconds on the clock. It could be the Good Witch, old and ugly, and then they would be back outside building all day, exuberant with the joy of tools. Or it could be the Bad Witch, old and beautiful, and they would be stuck before their lecterns all morning trying to think in Russian, in danger of a rap on the hand if they giggled or fell asleep. The Bad Witch had silver hair and a fierce glare and a hooked nose, like the ospreys that lived in the pines by the lake. Nirgal was afraid of her.

So like the others he concealed his dismay as the school door opened and the Bad Witch walked in. But on this day she seemed tired, and let them out on time even though they had done poorly at arithmetic. Nirgal followed Jackie and Dao out of the schoolhouse and around the corner, into the alley between Crèche Crescent and the back of the kitchen. Dao peed against the wall and Jackie pulled down her pants to show she could too, and just then Bad Witch came around the corner. She pulled them all out of the alley by the arm, Nirgal and Jackie clutched together in one of her talons, and right out in the plaza she spanked Jackie while shouting furiously at the boys. “You two stay away from her! She’s your sister!” Jackie, crying and twisting to pull up her pants, saw Nirgal looking at her, and she tried to hit him and Maya with the same furious swing, and fell over bare-bottomed and howled.

It wasn’t true that Jackie was their sister. There were twelve sansei children in Zygote, and they knew each other like brothers and sisters and many of them were, but not all. It was confusing and seldom discussed. Jackie and Dao were the oldest, Nirgal a season younger, the rest bunched a season after that: Rachel, Emily, Reull, Steve, Simud, Nanedi, Tiu, Frantz, and Huo Hsing. Hiroko was mother to everyone in Zygote, but not really—only to Nirgal and Dao and six other of the sansei, and several of the nisei grownups as well. Children of the mother goddess.

But Jackie was Esther’s daughter. Esther had moved away after a fight with Kasei, who was Jackie’s father. Not many of them knew who their fathers were. Once Nirgal had been crawling over a dune after a crab when Esther and Kasei had loomed overhead, Esther crying and Kasei shouting, “If you’re going to leave me then leave!” He had been crying too. He had a pink stone eyetooth. He too was a child of Hiroko’s; so Jackie was Hiroko’s granddaughter. That was how it worked. Jackie had long black hair and was the fastest runner in Zygote, except for Peter. Nirgal could run the longest, and sometimes ran around the lake three or four times in a row, just to do it, but Jackie was faster in the sprints. She laughed all the time. If Nirgal ever argued with her she would say, “All right Uncle Nirgie,” and laugh at him. She was his niece, although a season older. But not his sister.

The school door crashed open and there was Coyote, teacher for the day. Coyote travelled all over the world, and spent very little time in Zygote. It was a big day when he taught them. He led them around the village finding odd things to do, but all the time he made one of them read aloud, from books impossible to understand, written by philosophers, who were dead people. Bakunin, Nietzsche, Mao, Bookchin—these people’s comprehensible thoughts lay like unexpected pebbles on a long beach of gibberish. The stories Coyote had them read from the Odyssey or the Bible were easier to understand, though unsettling, as the people in them killed each other a lot and Hiroko said it was wrong. Coyote laughed at Hiroko and he often howled for no obvious reason as they read these gruesome tales, and asked them hard questions about what they had heard, and argued with them as if they knew what they were talking about, which was disconcerting. “What would you do? Why would you do that?” All the while teaching them how the Rickover’s fuel recycler worked, or making them check the plunger hydraulics on the lake’s wave machine, until their hands went from blue to white, and their teeth chattered so much they couldn’t talk clearly. “You kids sure get cold easy,” he said. “All but Nirgal.”

Nirgal was good with cold. He knew intimately all its many stages, and he did not dislike the feel of it. People who disliked cold did not understand that one could adjust to it, that its bad effects could all be dealt with by a sufficient push from within. Nirgal was very familiar with heat as well. If you pushed heat out hard enough then cold only became a sort of vivid shocking envelope in which you moved. And so its ultimate effect was as a stimulant, making you want to run.

“Hey Nirgal, what’s the air temperature?”

“Two seventy-one.”

Coyote’s laugh was scary, an animal cackle that included all the noises anything could make. Different every time too. “Here, let’s stop the wave machine and see what the lake looks like flat.”

The water of the lake was always liquid, while the water-ice coating the underside of the dome had to stay frozen. This explained most of their mesocosmic weather, as Sax put it, giving them their mists and sudden winds, their rain and fog and occasional snow. On this day the weather machine was almost silent, the big hemisphere of space under the dome nearly windless. With the wave machine turned off, the lake soon settled down to a round flat plate. The surface of the water became the same white colour as the dome, but the lake bottom, covered by green algae, was still visible through the white sheen. So the lake was simultaneously pure white and dark green. On the far shore the dunes and scrub pines were reflected upside-down in this two-toned water, as perfectly as in any mirror. Nirgal stared at the sight, entranced, everything falling away, nothing there but this pulsing green/white vision. He saw: there were two worlds, not one—two worlds in the same space, both visible, separate and different but collapsed together, so that they were visible as two only at certain angles. Push at vision’s envelope, push like one pushed against the envelope of cold: push! Such colours! …

“Mars to Nirgal, Mars to Nirgal!”

They laughed at him. He was always doing that, they told him. Going off. His friends were fond of him, he saw that in their faces. Coyote broke chips of flat ice from the strand, then skipped them across the lake. All of them did the same, until the intersecting white-green ripples made the upside-down world shiver and dance. “Look at that!” Coyote shouted.

Between throws he chanted, in his bouncing English that was like a perpetual song: “You kids are living the best lives in history, most people just fluid in the great world machine, and here you’re in on the birth of a world! Unbelievable! But it’s pure luck you know, no credit to you, not until you do something with it, you could have been born in a mansion, a jail, a shanty town in Port of Spain, but here you are in Zygote, the secret heart of Mars! Course just now you’re down here like moles in a hole, with vultures above all ready to eat you, but the day it’s coming when you walk this planet free of every bond. You remember what I’m telling you, it’s prophecy my children! And meanwhile look how fine it is, this little ice paradise.”

He threw a chip straight at the dome, and they all chanted Ice Paradise! Ice Paradise! Ice Paradise! until they were helpless with laughter.

But that night Coyote spoke to Hiroko, when he thought no one was listening. “Roko you got to take those kids outside, and show them the world. Even if it’s only under the fog hood. They’re like moles in a hole down here, for Christ’s sake.” Then he was gone again, who knew where, off on one of his mysterious journeys into that other world folded over them.

Some days Hiroko came in to the village to teach them. These to Nirgal were the best days of all. She always took them down to the beach; and going to the beach with Hiroko was like being touched by a god. It was her world—the green world inside the white—and she knew everything about it, and when she was there the subtle pearly colours of sand and dome pulsed with both worlds’ colours at once, pulsed as if trying to break free of what held them.

They sat on the dunes, watching the shorebirds skitter and peep as they charged together up and down the strand. Gulls wheeled overhead and Hiroko asked them questions, her black eyes twinkling merrily. She lived by the lake with a small group of her intimates, Iwao, Rya, Gene, Evgenia, all in a little bamboo stand in the dunes. And she spent a lot of time visiting other hidden sanctuaries around the South Pole. So she always needed catching up on the village news. She was a slender woman, tall for one of the issei, as neat as the shorebirds in her dress and her movement. She was old, of course, impossibly ancient like all the issei, but with something in her manner which made her seem younger than even Peter or Kasei—just a little bit older than the kids, in fact, with everything in the world new before her, pushing to break into all its colours.

“Look at the pattern this seashell makes. The dappled whorl, curving inward to infinity. That’s the shape of the universe itself. There’s a constant pressure, pushing toward pattern. A tendency in matter to evolve into ever more complex forms. It’s a kind of pattern gravity, a holy greening power we call viriditas, and it is the driving force in the cosmos. Life, you see. Like these sand fleas and limpets and krill—although these krill in particular are dead, and helping the fleas. Like all of us,” waving a hand like a dancer. “And because we are alive, the universe must be said to be alive. We are its consciousness as well as our own. We rise out of the cosmos and we see its mesh of patterns, and it strikes us as beautiful. And that feeling is the most important thing in all the universe—its culmination, like the colour of the flower at first bloom on a wet morning. It’s a holy feeling, and our task in this world is to do everything we can to foster it. And one way to do that is to spread life everywhere. To aid it into existence where it was not before, as here on Mars.”

This to her was the supreme act of love, and when she talked about it, even if they didn’t fully understand, they felt the love. Another push, another kind of warmth in the envelope of cold. She touched them as she talked, and they dug for shells as they listened. “Mud clam! Antarctic limpet. Glass sponge—watch out it can cut you!” It made Nirgal happy just to look at her.

And one morning, as they stood from their dig to do more beachcombing, she returned his gaze, and he recognised her expression—it was precisely the expression on his face when he looked at her, he could feel it in his muscles. So he made her happy too! Which was intoxicating.

He held her hand as they walked the beach. “It’s a simple ecology in some ways,” she said as they knelt to inspect another clam shell. “Not many species, and the food chains are short. But so rich. So beautiful.” She tested the temperature of the lake with her hand. “See the mist? The water must be warm today.”

By this time she and Nirgal were alone, the other kids running around the dunes or up and down the strand. Nirgal bent down to touch a wave as it stalled out next to their feet, leaving behind a white lace of foam. “It’s two seventy-five and a little over.”

“You’re so sure.”

“I can always tell.”

“Here,” she said, “do I have a fever?”

He reached up and held her neck. “No, you’re cool.”

“That’s right. I’m always about half a degree low. Vlad and Ursula can’t figure out why.”

“It’s because you’re happy.”

Hiroko laughed, looking just like Jackie, suffused with joy. “I love you, Nirgal.”

Inside he warmed as if a heating grate were in there. Half a degree at least. “And I love you.”

And they walked down the beach hand in hand, silently following the sandpipers.

Coyote returned, and Hiroko said to him, “Okay. Let’s take them outside.”

And so the next morning when they met for school, Hiroko and Coyote and Peter led them through the locks and down the long white tunnel that connected the dome to the outside world. At its far end were located the hangar, and the cliff gallery above it. They had run the gallery with Peter in the past, looking out the little polarised windows at the icy sand and the pink sky, trying to see the great wall of dry ice that they stood in—the south polar cap, the bottom of the world, which they lived in to escape the notice of people who would put them in jail.

Because of that they had always stayed inside the gallery. But on this day they went into the hangar locks and put on tight elastic jumpers, rolling up sleeves and legs; then heavy boots, and tight gloves and last, helmets, with bubble windows on their front side. Getting more excited every moment, until the excitement became something very like fright, especially when Simud started crying and insisting she didn’t want to go. Hiroko calmed her with a long touch. “Come on. I’ll be there with you.”

They huddled together speechlessly as the adults herded them into the lock. There was a hissing noise, and then the outer door opened. Clutching the adults they walked cautiously outside, bumping together as they moved.

It was too bright to see. They were in a swirling white mist. The ground was dotted with intricate ice flowers, all aglint in the bath of light. Nirgal was holding Hiroko and Coyote by the hand, and they propelled him forward and let go of his hands. He staggered in the onslaught of white glare. “This is the fog hood,” Hiroko’s voice said over an intercom in his ear. “It lasts through the winter. But now it’s Ls 205, springtime, when the green force pushes hardest through the world, fuelled by the sun’s light. See it!”

He could see nothing but it: a white coalescing fireball. Sudden sunlight pierced this ball, transforming it into a spray of colour, turning the frosty sand to shaved magnesium, the ice flowers to incandescent jewels. The wind pushed at his side and rent the fog; gaps in it appeared, and the land gaped off into the distance, making him reel. So big! So big—everything was so big—he went to one knee on the sand, put his hands on his other leg to keep his balance. The rocks and ice flowers around his boots glowed as if under a microscope. The rocks were dotted with round scales of black and green lichen.

Out on the horizon was a low flat-topped hill. A crater. There in the gravel was a rover track, nearly filled with frost, as if it had been there a million years. Pattern pulsing in the chaos of light and rock, green lichen pushing into the white … Everyone was talking at once. The other children were beginning to race around giddily, shrieking with delight as the fog opened up and gave them a glimpse of the dark pink sky. Coyote was laughing hard. “They’re like winter calves let out of the barn in spring, look at them tripping, oh you poor dear things—ah ha ha—Roko, this is no way to make them live!” cackling as he lifted kids off the sand and set them on their feet again.

Nirgal stood, bounced experimentally. He felt he might float away, he was glad the boots were so heavy. There was a long mound, shoulder-high, snaking away from the ice cliff. Jackie was walking its crest and he ran to join her, staggering at the incline, at the jumbled rock on the ground. He climbed onto the ridge and got into his running rhythm, and felt as if he were flying, as if he could run forever.

He stood by her side. They looked back at the ice cliff, and shouted with a fearful joy; it rose up forever into the fog. A shaft of morning light poured over them like molten water. They turned away, unable to face it. Blinking away floods of tears, Nirgal saw his shadow cast against the fog scraping over the rocks below them. The shadow was surrounded by a bright circular band of rainbow light. He shouted loudly and Coyote raced up to them, his voice in Nirgal’s ear crying, “What’s wrong? What is it?”

He stopped when he saw the shadow. “Hey, it’s a glory! That’s called a glory. It’s like the Spectre of the Brocken. Wave your arms up and down! Look at the colours! Christ Almighty, aren’t you the lucky ones!”

On an impulse Nirgal moved to Jackie’s side, and their glories merged, becoming a single nimbus of glowing rainbow colours, surrounding their blue double shadow. Jackie laughed with delight and went off to try it with Peter.



About a year later Nirgal and the other children began to figure out how to deal with the days when they were taught by Sax. He would start at the blackboard, sounding like a particularly characterless AI, and behind his back they would roll their eyes and make faces as he droned on about partial pressures or infrared rays. Then one of them would see an opening and begin the game. He was helpless before it. He would say something like, “In non-shivering thermogenesis the body produces heat using futile cycles,” and one of them would raise a hand and say, “But why, Sax?” and everyone would stare hard at their lecterns and not look at each other, while Sax would frown as if this had never happened before, and say, “Well, it doesn’t use as much energy as shivering does. The muscle proteins contract, but instead of grabbing they just slide over each other, and that creates the heat.”

Jackie, so sincerely the whole class nearly lost it: “But how?”

He was blinking now, so fast they almost exploded watching him. “Well, the amino acids in the proteins have broken covalent bonds, and the breaks release what is called bond dissociation energy.”

“But why?”

Blinking ever harder: “Well, that’s just a matter of physics.” He diagrammed vigorously on the blackboard: “Covalent bonds are formed when two atomic orbitals merge to form a single bond orbital, occupied by electrons from both atoms. Breaking the bond releases thirty to a hundred k cals of stored energy.”

Several of them asked, in chorus, “But why?”

This got him into sub-atomic physics, where the chain of whys and becauses could go on for a half hour without him ever once saying something they could understand. Finally they would sense they were near the endgame. “But why?”

“Well,” beginning to go cross-eyed, “atoms want to get to their stable number of electrons, and they’ll share electrons when they have to.”

“But why?”

Now he was looking trapped. “That’s just the way atoms bond. One of the ways.”

“But WHY?”

A shrug. “That’s how the atomic force works. That’s how things came out—”

And they all would shout, “in the Big Bang!”

They would howl with glee, and Sax’s forehead would knot up as he realised that they had done it to him again. He would sigh, and go back to where he had been when the game began. But every time they started it again, he never seemed to remember, as long as the initial why was plausible enough. And even when he did recognise what was happening, he seemed helpless to stop it. His only defence was to say, with a little frown, “Why what?” That slowed the game for a while; but then Nirgal and Jackie got clever at guessing what in any statement most deserved a why, and as long as they could do that, Sax seemed to feel it was his job to continue answering, right on up the chains of because to the Big Bang, or, every once in a while, to a muttered “We don’t know.”

“We don’t know!” the class would exclaim in mock dismay. “Why not?”

“It’s not explained,” he would say, frowning. “Not yet.”

And so the good mornings with Sax would pass; and both he and the kids seemed to agree that these were better than the bad mornings, when he would drone on uninterrupted, and protest, “This is really a very important matter” as he turned from the blackboard and saw a crop of heads laid out snoring on the desktops.

One morning, thinking about Sax’s frown, Nirgal stayed behind in the school until he and Sax were the only ones left, and then he said, “Why don’t you like it when you can’t say why?”

The frown returned. After a long silence Sax said slowly, “I try to understand. I pay attention to things, you see, very closely. As closely as I can. Concentrating on the thisness of every moment. And I want to understand why it happens the way it does. I’m curious. And I think that everything happens for a reason. Everything. So, we should be able to tease these reasons out. When we can’t … well, I don’t like it. It vexes me. Sometimes I call it—” he glanced at Nirgal shyly, and Nirgal saw that he had never told this to anyone before— “I call it the great unexplainable.”

It was the white world, Nirgal saw suddenly. The white world inside the green, the opposite of Hiroko’s green world inside the white. And they had opposite feelings about them. Looking from the green side, when Hiroko confronted something mysterious, she loved it and it made her happy—it was viriditas, a holy power. Looking from the white side, when Sax confronted something mysterious, it was the Great Unexplainable, dangerous and awful. He was interested in the true, while Hiroko was interested in the real. Or perhaps it was the other way around—those words were tricky. Better to say she loved the green world, he the white.

“But yes!” Michel said when Nirgal mentioned this observation to him. “Very good, Nirgal. Your sight has such insight. In archetypal terminologies we might call green and white the Mystic and the Scientist. Both extremely powerful figures, as you see. But what we need, if you ask me, is a combination of the two, which we call the Alchemist.”

The green and the white.

Afternoons the children were free to do what they wanted, and sometimes they stayed with the day’s teacher, but more often they ran on the beach or played in the village, which lay nestled in its cluster of low hills, halfway between the lake and the tunnel entrance. They climbed the spiralling staircases of the big bamboo treehouses, and played hide and seek among the stacked rooms and the daughter shoots and the hanging bridges connecting them. The bamboo dorms made a crescent which held most of the rest of the village inside it; each of the big shoots was five or seven segments high, each segment a room, getting smaller as they got higher. The children each had rooms of their own in the top segments of the shoots—windowed vertical cylinders that were four or five steps across, like the towers of the castles in their stories. Below them in the middle segments the adults had their rooms, mostly alone but sometimes in couples; and the bottom segments were living rooms. From the windows of their top rooms they looked down on the village rooftops, clustered in the circle of hills and bamboo and greenhouses like mussels in the lake shallows.

On the beach they hunted shells or played German dodgeball, or shot arrows across the dunes into blocks of foam. Usually Jackie and Dao chose the games, and led the teams if there were teams. Nirgal and the younger ones followed them, cycling through their various friendships and hierarchies, which were honed endlessly in the daily play. As little Frantz once crudely explained it to Nadia, “Dao hits Nirgal; Nirgal hits me; I hit the girls.” Often Nirgal got tired of that game, which Dao always won, and for better fun he would take off running around the lake, slowly and steadily, falling into a rhythm which seemed to encompass everything in the world. He could circle the lake for as long as the day lasted when he got in that rhythm. It was a joy, an exhilaration.

Under the dome it was always cold, but the light was perpetually changing. In summer the dome glowed bluish white all the time, and pencils of lit air stood under the skylight shafts. In winter it was dark, and the dome flared with reflected lamplight, like the inside of a mussel shell. In spring and autumn the light would dim in the afternoon to a grey and ghostly dusk, the colours only suggested by the many shades of grey, the bamboo leaves and pine needles all ink strokes against the faint white of the dome. In those hours the greenhouses were like big fairy lamps on the hills, and the kids would wander home criss-crossing like gulls, and head for the bathhouse. There in the long building beside the kitchen they would pull off their clothes and run into the steamy clangour of the big main bath, sliding around on the bottom tiles feeling heat buzz back into their hands and feet and faces as they splashed friskily around the soaking ancients, with their turtle faces and their wrinkled hairy bodies.

After that warm wet hour they dressed, and trooped into the kitchen, damp and pink-skinned, queuing up and filling their plates, sitting at the long tables scattered among the adults. There were one hundred and twenty-four permanent residents, but usually about two hundred people there at any given time. When everyone was seated they took up the water pitchers and poured each other’s water, and then they tore into the hot food with gusto, downing potatoes, tortillas, pasta, tabouli, bread, a hundred kinds of vegetables, occasionally fish or chicken. After the meal the adults would talk about crops or their Rickover, an old integral fast reactor they were very fond of, or about Earth—while the kids cleaned up and then played music for an hour and then games, as everyone began the slow process of falling asleep.

One day before dinner a group of twenty-two people arrived from around the polar cap. Their little dome had lost its ecosystem to what Hiroko called spiralling complex disequilibrium, and their reserves had run out. They needed sanctuary.

Hiroko put them in three of the newly-mature treehouses. They climbed the staircases spiralling up the outsides of the fat round shoots, exclaiming at the cylindrical segments with their doors and windows cut into them. Hiroko put them to work finishing construction on new rooms, and building a new greenhouse at the edge of the village. It was obvious to all that Zygote was not growing as much food as they now needed. The kids ate as modestly as they could, imitating the adults. “Should have called the place Gamete,” Coyote said to Hiroko on his next time through, laughing harshly.

She only waved him away. But perhaps worry accounted for Hiroko’s more distant air. She spent all her days in the greenhouses at work, and seldom taught the children any more. When she did they only followed her around and worked for her, harvesting or turning compost or weeding. “She doesn’t care about us,” Dao said angrily one afternoon as they walked down the beach. He directed his complaint at Nirgal. “She isn’t really our mother anyway.” He led them all to the labs by the tunnel hill greenhouse, chivvying them along as he could so well.

Inside, he pointed to a row of fat magnesium tanks, something like refrigerators. “Those are our mothers. That’s what we were grown inside. Kasei told me, and I asked Hiroko and it’s true. We’re ectogenes. We weren’t born, we were decanted.” He glared triumphantly at his frightened, fascinated little band; then he struck Nirgal full on the chest with his fist, knocking Nirgal clear across the lab, and left with a curse. “We don’t have parents.”

Extra visitors were a burden now, but still when they came there was a lot of excitement, and many people stayed up most of the first night of a visit, talking, getting all the news they could of the other sanctuaries. There was a whole network of these in the south polar region: Nirgal had a map in his lectern, with red dots to show all thirty-four. And Nadia and Hiroko guessed that there were more, in other networks to the north, or in complete isolation. But as they all kept radio silence, there was no way to be sure. So news was at a premium—it was usually the most precious thing that visitors had, even if they came laden with gifts which they usually did, giving out whatever they had managed to make or obtain that their hosts would find useful.

During these visits Nirgal would listen hard to the nights’ long animated conversations, sitting on the floor or wandering and refilling people’s teacups. He felt acutely that he did not understand the rules of the world; it was inexplicable to him why people acted as they did. Of course he did understand the basic fact of the situation—that there were two sides, locked in a contest for control of Mars—that Zygote was the leader for the side that was right—and that eventually the areophany would triumph. It was a tremendous feeling to be involved in that struggle, to be a crucial part of the story, and it often left him sleepless when he dragged off to bed, his mind dancing through to dawn with visions of all he would contribute to this great drama, amazing Jackie and everyone else in Zygote.

Sometimes, in his desire to learn more, he even eavesdropped. He did it by lying on a couch in the corner and staring at a lectern, doodling or pretending to read. Quite often people elsewhere in the room didn’t realise he was listening, and sometimes they would even talk about the children of Zygote—mostly when he was actually skulking out in the hall.

“Have you noticed most of them are left-handed?”

“Hiroko tweaked their genes, I swear.”

“She says not.”

“They’re already almost as tall as I am.”

“That’s just the gravity. I mean look at Peter and the rest of the nisei. They’re natural born, and they’re mostly tall. But the left-handedness, that’s got to be genetic.”

“Once she told me there was a simple transgenic insertion that would increase the size of the carpus callosum. Maybe she fooled with that and got the left-handedness as a side-effect.”

“I thought left-handedness was caused by brain damage.”

“No one knows. I think even Hiroko is mystified by it.”

“I can’t believe she would mess with the chromosomes for brain development.”

“Ectogenes, remember—better access.”

“Their bone density is poor, I hear.”

“That’s right. They’d be in trouble on Earth. They’re on supplements to help.”

“That’s the g again. It’s trouble for all of us, really.”

“Tell me about it. I broke my forearm swinging a tennis racket.”

“Left-handed giant bird-people, that’s what we’re growing down here. It’s bizarre if you ask me. You see them running across the dunes and expect them to just take off and fly.”

That night Nirgal had the usual trouble sleeping. Ectogenes, transgenic … it made him feel odd. White and green in their double helix … For hours he tossed, wondering what the uneasiness twisting through him meant, wondering what he should feel.

Finally, exhausted, he fell asleep. And in his sleep he had a dream. All his dreams before that night had been about Zygote, but now he dreamed that he flew in the air, over the surface of Mars. Vast red canyons cut the land, and volcanoes reared nearly to his unimaginable height. But something was after him, something much bigger and faster than him, with wings that flapped loudly as the creature dropped out of the sun, with huge talons that extended toward him. He pointed at this flying creature and bolts of lightning shot out of his fingertips, causing it to bank away. It was soaring up for another attack when he struggled awake, his fingers pulsing and his heart thumping like the wave machine, ka-thunk, ka-thunk, ka-thunk.

The very next afternoon the wave machine was waving too well, as Jackie put it. They were playing on the beach, and thought they had the big breakers gauged, but then a really big one surged over the ice filigree, knocked Nirgal to his knees and pulled him back down the strand with an irresistible sucking. He struggled, gasping for air as he tumbled in the shockingly icy water, but he couldn’t escape and was pulled under, then rolled hard in the rush of the next incoming wave.

Jackie grabbed him by the arm and hair, pulled him back up the strand with her. Dao helped them to their feet, crying, “Are you okay, are you okay?” If they got wet the rule was to run for the village as fast as they could, so Nirgal and Jackie struggled to their feet and raced over the dunes and up the village path, the rest of the children trailing far behind. The wind cut to the bone. They ran straight to the bathhouse and burst through the doors and stripped off their stiff garments with shaking hands, helped by Nadia and Sax and Michel and Rya, who had been in there bathing.

As they were being hustled into the shallows of the big communal bath, Nirgal remembered his dream. He said, “Wait, wait.”

The others stopped, confused. He closed his eyes, held his breath. He clutched Jackie’s cold upper arm. He saw himself back into the dream, felt himself swimming through the sky. Heat from the fingertips. The white world in the green.

He searched for the spot in his middle that was always warm, even now when he was so cold. As long as he was alive it would be there. He found it, and with every breath he pushed it outward through his flesh. It was hard but he could feel it working, the warmth travelling out into his ribs like a fire, down his arms, down his legs, into his hands and feet. It was his left hand holding onto Jackie, and he glanced at her bare body with its white goosepimpled skin, and concentrated on sending the heat into her. He was shivering slightly now, but not from the cold.

“You’re warm,” Jackie exclaimed.

“Feel it,” he said to her, and for a few moments she leaned into his grip. Then with an alarmed look she pulled free, and stepped down into the bath. Nirgal stood on the edge until his shivering stopped.

“Wow,” Nadia said. “That’s some kind of metabolic burn. I’ve heard of it, but I’ve never seen it.”

“Do you know how you do it?” Sax asked him. He and Nadia and Michel and Rya were staring at him with a curious expression, which he did not want to meet.

Nirgal shook his head. He sat down on the concrete coping of the bath, suddenly exhausted. He stuck his feet in the water, which felt like liquid flame. Fish in water, sloshing free, out in the air, the fire within, white in the green, alchemy, soaring with eagles … thunderbolts from his fingertips!



People looked at him. Even the Zygotes gave him sidelong looks, when he laughed or said something unusual, when they thought he wouldn’t see. It was easiest just to ignore it, and pretend he didn’t notice. But that was hard with the occasional visitors, who were more direct. “Oh, you’re Nirgal,” one short red-haired woman said. “I’ve heard you’re bright.” Nirgal, who was constantly crashing against the limits of his understanding, blushed and shook his head while the woman calmly surveyed him. She made her judgement and smiled and shook his hand. “I’m glad to meet you.”

One day when they were five Jackie brought an old lectern to school with her, on a day when Maya was teaching. Ignoring Maya’s glare, she showed it to the others. “This is my grandfather’s AI. It has a lot of what he said in it. Kasei gave it to me.” Kasei was leaving Zygote to move to one of the other sanctuaries. But not the one where Esther lived.

Jackie turned the lectern on. “Pauline, play back something my grandfather said.”

“Well, here we are,” said a man’s voice.

“No, something different. Play back something he said about the hidden colony.”

The man’s voice said, “The hidden colony must still have contacts with surface settlements. There’s too many things they can’t manufacture while hiding. Nuclear fuel rods for one, I should think. Those are controlled pretty well, and it could be that records would show where they’ve been disappearing.”

The voice stopped. Maya told Jackie to put the lectern away, and she started another history lesson, the nineteenth century told in Russian sentences so short and harsh that her voice shook. And then more algebra. Maya was very insistent that they learn their math well. “You’re getting a horrible education,” she would say, shaking her head darkly. “But if you learn your math you can catch up later.” And she would glare at them and demand the next answer.

Nirgal stared at her, remembering when she had been their Bad Witch. It would be strange to be her, so fierce sometimes and so cheerful others. With most of the people in Zygote, he could look at them and feel what it would be like to be them. He could see it in their faces, just like he could see the second colour inside the first; it was that kind of gift, or like his hyper-acute sense of temperature. But he didn’t understand Maya.

In the winter they made forays onto the surface, to the nearby crater where Nadia was building a shelter, and the dark ice-spangled dunes beyond. But when the fog hood lifted they had to stay under the dome, or at most go out to the window gallery. They weren’t to be seen from above. No one was sure if the police were still watching from space or not, but it was best to be safe. Or so the issei said. Peter was often away, and his travels had led him to believe that the hunt for hidden colonies must be over. And that the hunt was hopeless in any case. “There are resistance settlements that aren’t hiding at all. And there’s so much noise now thermally and visually, and even over the radio,” he said. “They could never check all the signals they’re getting.”

But Sax only said, “Algorithmic search programs are very effective,” and Maya insisted on keeping out of sight, and hardening their electronics, and sending all their waste heat deep into the heart of the polar cap. Hiroko agreed with Maya on this, and so they all complied. “It’s different for us,” Maya said to Peter, looking haunted.

There was a mohole, Sax told them one morning at school, about two hundred kilometres to the north-west. The cloud they sometimes saw in that direction was its plume—big and still on some days, on others whipping off east in thin tatters. The next time Coyote came through they asked him at dinner if he had visited it, and he told them that he had and that the mohole’s shaft penetrated to very near the centre of Mars, and that its bottom was nothing but bubbling molten fiery lava.

“That’s not true,” Maya said dismissively. “They only go down ten or fifteen kilometres. Their floors are hard rock.”

“But hot rock,” Hiroko said. “And twenty kilometres now, I hear.”

“And so they do our work for us,” Maya complained to Hiroko. “Don’t you think we are parasites on the surface settlements? Your viriditas wouldn’t get far without their engineering.”

“It will prove to be a symbiosis,” Hiroko said calmly. She stared at Maya until Maya got up and walked away. Hiroko was the only one in Zygote who could stare Maya down.

Hiroko, Nirgal thought as he regarded his mother after this exchange, was very strange. She talked to him and to everyone else as an equal, and clearly to her everyone was an equal; but no one was special. He remembered very keenly when it had been different, when the two of them had been like two parts of a whole. But now she only took the same interest in him that she took in everyone else, her concern impersonal and distant. She would be the same no matter what happened to him, he thought. Nadia, or even Maya, cared for him more. And yet Hiroko was mother to them all. And Nirgal, like most of the rest of the regulars in Zygote, still went down to her little stand of bamboo when he was in need of something he couldn’t find from ordinary people—some solace, or advice …

But as often as not, when he did that he would find her and her little inner group “being silent”, and if he wanted to stay he would have to stop talking. Sometimes this lasted for days at a time, until he stopped dropping by. Then again he might arrive during the areophany, and be swept up in the ecstatic chanting of the names of Mars, becoming an integral part of that tight little band, right in the heart of the world, with Hiroko herself at his side, her arm around him, squeezing hard.

That was love of a sort, and he cherished it; but it was not as it had been in the old days, when they had walked the beach together.

One morning he went into the school and came on Jackie and Dao in the coatroom. They jumped as he entered, and by the time he had got his coat off and gone into the schoolroom he knew they had been kissing.

After school he circled the lake in the bluewhite glow of a summer afternoon, watching the wave machine rise and pulse down, like the clamping sensations in his chest. Pain curved through him like the swells moving over the water. He couldn’t help it, even though it was ridiculous and he knew it. There was a lot of kissing going on among them these days in the bathhouse, as they splashed and tugged and pushed and tickled. The girls kissed each other and said it was “practice kissing” that didn’t count, and sometimes they turned this practice on the boys; Nirgal had been kissed by Rachel many times, and also by Emily and Tiu and Nanedi, and once the latter two had held him and kissed his ears in an attempt to embarrass him in the public bath with an erection; and once Jackie had pulled them away from him and knocked him into the deep end, and bit his shoulder as they wrestled; and these were just the most memorable of the hundreds of slippery wet warm naked contacts which were making the baths such a high point of the day.

But outside the bathhouse, as if to try to contain such volatile forces, they had become extremely formal with each other, with the boys and girls bunched in gangs that played separately more often than not. So kissing in the coatroom represented something new, and serious—and the look Nirgal had seen on Jackie and Dao’s faces was so superior, as if they knew something he didn’t—which was true—and it was that which hurt, that exclusion, that knowledge. Especially since he wasn’t that ignorant; he was sure they were lying together, making each other come. They were lovers, their look said it. His laughing beautiful Jackie was no longer his. And in fact never had been.

He slept poorly in the following nights. Jackie’s room was in the shoot beside his, and Dao’s was two in the opposite direction, and every creak of the hanging bridges sounded like footsteps; and sometimes her curved window glowed with flickering orange lamplight. Instead of remaining in his room to be tortured he began to stay up late every night in the common rooms, reading and eavesdropping on the adults.

So he was there when they started talking about Simon’s illness. Simon was Peter’s father, a quiet man who was usually away, on expeditions with Peter’s mother Ann. Now it appeared that he had something they called resistant leukaemia. Vlad and Ursula noticed Nirgal listening, and they tried to reassure him, but Nirgal could see that they weren’t telling him everything. In fact they were regarding him with a strange speculative look. Later he climbed to his high room, got into bed and turned on his lectern, and looked up ‘Leukaemia’ and read the abstract at the start of the entry. A potentially fatal disease, now usually amenable to treatment. Potentially fatal disease—a shocking concept. He tossed uneasily that night, plagued by dreams through the grey bird-chirp dawn. Plants died, animals died, but not people. But they were animals.

The next night he stayed up with the adults again, feeling exhausted and strange. Vlad and Ursula sat down on the floor beside him. They told him that Simon would be helped by a bone marrow transplant, and that he and Nirgal shared a rare type of blood. Neither Ann nor Peter had it, nor any of Nirgal’s brothers or sisters or halves. He had got it through his father, but even his father didn’t have it, not exactly, just him and Simon, in all the sanctuaries. There were only five thousand people in all of the sanctuaries together, and Simon and Nirgal’s blood type was one in a million. Would he donate some of his bone marrow, they asked.

Hiroko was there in the commons, watching him. She rarely spent evenings in the village, and he didn’t need to look at her to know what she was thinking. They were made to give, she had always said, and this would be the ultimate gift. An act of pure viriditas. “Of course,” he said, happy at the opportunity.

The hospital was next to the bathhouse and the school. It was smaller than the school, and had five beds. They laid Simon on one, and Nirgal on another.

The old man smiled at him. He didn’t look sick, only old. Just like all the rest of the ancients, in fact. He had seldom said much, and now he said only, “Thanks, Nirgal.”

Nirgal nodded. Then to his surprise Simon went on: “I appreciate you doing this. The extraction will hurt afterward for a week or two, right down in the bone. That’s quite a thing to do for someone else.”

“But not if they really need it,” Nirgal said.

“Well, it’s a gift that I’ll try to repay, of course.”

Vlad and Ursula anaesthetised Nirgal’s arm with a shot. “It isn’t really necessary to do both operations now, but it’s a good idea to have you two together for it. It will help the healing if you are friends.”

So they became friends. After school Nirgal would go by the hospital, and Simon would step slowly out the door, and they would walk the path over the dunes, to the beach. There they watched the waves ripple across the white surface and rise up and crumple on the strand. Simon was a lot less talkative than anyone Nirgal had ever spent time with: it was like being silent with Hiroko’s group, only it never ended. At first it made him uncomfortable. But after a while he found it left time to really look at things: the gulls wheeling under the dome, the sandcrab bubbles in the sand, the circles surrounding each tuft of dune grass. Peter was back in Zygote a lot now, and many days he would come with them. Occasionally even Ann would interrupt her perpetual travelling, and visit Zygote and join them. Peter and Nirgal would race around playing tag, or hide and seek, while Ann and Simon strolled the beach arm in arm.

But Simon was still weak, and he got weaker. It was hard not to see this as some kind of moral failing; Nirgal had never been sick, and he found the concept disgusting. It could only happen to the old ones. And even they were supposed to have been saved by their ageing treatment, which everyone got when they were old, and so never died. Only plants and animals died. But people were animals. But they had invented the treatment. At night, worrying about these discrepancies, Nirgal read his lectern’s whole entry on leukaemia, even though it was as long as a book. Cancer of the blood. White cells proliferated out of the bone marrow and flooded the system, attacking healthy systems. They were giving Simon chemicals and irradiation and pseudoviruses to kill the white blood cells, and trying to replace the sick marrow in him with new marrow from Nirgal. They had also given him the ageing treatment three times now. Nirgal read about this too. It was a matter of genomic mismatch scanning, which found broken chromosomes and repaired them so that cell division error did not occur. But it was hard to penetrate bone with the array of introduced auto repair cells, and apparently in Simon’s case little pockets of cancerous marrow had remained behind every time. Children had a better chance of recovery than adults, as the leukaemia entry made clear. But with the ageing treatments and the marrow transfusions he was sure to get well. It was just a matter of time and of giving. The treatments cured everything in the end.

“We need a bioreactor,” Ursula said to Vlad. They were working on converting one of the ectogene tanks into one, packing it with spongy animal collagen and inoculating it with cells from Nirgal’s marrow, hoping to generate an array of lymphocytes, macrophages, and granulocytes. But they didn’t have the circulatory system working right, or perhaps it was the matrix, they weren’t sure. Nirgal remained their living bioreactor.

Sax was teaching them soil chemistry during the mornings when he was teacher, and he even took them out of the schoolroom occasionally to work in the soil labs, introducing biomass to the sand and then wheelbarrowing it to the greenhouses or the beach. It was fun work, but it tended to pass through Nirgal as if he were asleep. He would catch sight of Simon outside, stubbornly taking a walk, and he would forget whatever they were doing.

Despite the treatments Simon’s steps were slow and stiff. He walked bowlegged, in fact, his legs swinging forward with very little bend to them. Once Nirgal caught up to him and stood beside him on the last dune before the beach. Sandpipers were charging up and down the wet strand, chased by white tapestries of foaming water. Simon pointed at the herd of black sheep, cropping grass between dunes. His arm rose like a bamboo crossbar. The sheep’s frosted breath poured onto the grass.

Simon said something that Nirgal didn’t catch; his lips were stiff now, and some words he was finding hard to pronounce. Perhaps it was this that was making him quieter than ever. Now he tried again, and then again, but no matter how hard he tried Nirgal couldn’t guess what he was trying to say. Finally Simon gave up trying and shrugged, and they were left looking at each other, mute and helpless.

When Nirgal played with the other kids, they both took him in and kept their distance, so that he moved in a kind of circle. Sax admonished him mildly for his absent-mindedness in class. “Concentrate on the moment,” he would say, forcing Nirgal to recite the loops of the nitrogen cycle, or to shove his hands deep into the wet black soil they were working on, instructing him to knead it, to break up the long strings of diatom blooms, and the fungi and lichen and algae and all the invisible microbacteria they had grown, to distribute them through the rusty clods of grit. “Get it distributed as regularly as possible. Pay attention, that’s it. Nothing but this. Thisness is a very important quality. Look at the structures on the microscope screen. That clear one like a rice grain is a chemolithotroph, Thiobacillus denitrificans. And there’s a chunk of sulphides. Now what will result when the former eats the latter?”

“It oxidises the sulphur.”

“And?”

“And denitrifies.”

“Which is?”

“Nitrates into nitrogen. From the ground into the air.”

“Very good. A very useful microbe, that.”

So Sax forced him to pay attention to the moment, but the price was high. He found himself exhausted at midday when school was over, it was hard to do things in the afternoon. Then they asked him to give more marrow for Simon, who lay in the hospital mute and embarrassed, his eyes apologising to Nirgal, who steeled himself to smile, to put his fingers around Simon’s bamboo forearm. “It’s all right,” he said cheerily, and lay down. Although surely Simon was doing something wrong, was weak or lazy or somehow wanted to be sick. There was no other way to explain it. They stuck the needle in Nirgal’s arm and it went numb. Stuck the IV needle in the back of his hand and after a while it too went numb. He lay back, part of the fabric of the hospital, trying to go as numb as he could. Part of him could feel the big marrow needle, pushing against his upper arm bone. No pain, no feeling in his flesh at all, just a pressure on the bone. Then it let up, and he knew the needle had penetrated to the soft inside of his bone.

This time the process did not help at all. Simon was useless—he stayed in the hospital continually. Nirgal visited him there from time to time, and they played a weather game on Simon’s screen, tapping buttons for dice rolls, and exclaiming when the roll of one or twelve cast them abruptly onto another quadrant of Mars, one with a whole new climate. Simon’s laugh, never more than a chuckle, had diminished now to just a little smile.

Nirgal’s arm hurt, and he slept poorly, tossing through the nights and waking hot and sweaty, and frightened for no reason. Then one night Hiroko woke him from the depths of slumber, and led him down the winding staircase and over to the hospital. He leaned groggily against her, unable to wake fully. She was as impassive as ever, but had her arm. around his shoulders, holding him with surprising strength. When they passed Ann sitting in the hospital’s outer room something in the slope of Ann’s shoulders caused Nirgal to wonder why Hiroko was here in the village at night, and he struggled to wake fully, touched by dread.

The hospital’s bedroom was overlit, sharp-edged, pulsing as if glories were trying to burst out of every thing. Simon lay with his head on a white pillow. His skin was pale and waxy. He looked a thousand years old.

He turned his head and saw Nirgal. His dark eyes searched Nirgal’s face with a hungry look, as if he were trying to find a way into Nirgal—a way to jump across into him. Nirgal shivered and held the dark intense gaze, thinking okay, come into me. Do it if you want. Do it.

But there was no way across. They both saw that. They both relaxed. A little smile passed over Simon’s face, and he reached over with an effort and held Nirgal’s hand. Now his eyes darted back and forth, searching Nirgal’s face with a completely different expression, as if he were trying to find words that would help Nirgal in the years to come, that would pass across whatever it was that Simon had learned.

But that too was impossible. Again they both saw it. He would have to give Nirgal to his fate, whatever it was. There was no way to help. “Be good,” he whispered finally, and Hiroko led Nirgal out of the room. She took him through the dark back up to his room, and he fell into a deep sleep. Simon died sometime during the night.

It was the first funeral in Zygote, and the first for all the children. But the adults knew what to do. They met in one of the greenhouses, among the work benches, and sat in a circle around the long box holding Simon’s body. They passed around a flask of rice liquor, and everyone filled their neighbour’s cup. They drank the fiery stuff down, and the old ones walked around the box holding hands, and then they sat in a knot around Ann and Peter. Maya and Nadia sat by Ann with their arms around her shoulders. Ann appeared stunned, Peter disconsolate. Jurgen and Maya told stories about Simon’s legendary taciturnity. “One time,” Maya said, “we were in a rover and an oxygen canister blew out and knocked a hole in the cabin roof, and we were all running around screaming and Simon had been outside and he picked up a rock just the right size, jumped up, dropped it in the hole and plugged it. And afterward we were all talking like crazy people, and working to make a real plug, and suddenly we realised Simon still hadn’t said anything, and we all stopped working and looked at him, and he said, ‘That was close’!”

They laughed. Vlad said, “Or remember the time we gave out mock awards in Underhill, and Simon got one for best video, and he went up to accept the award and said ‘Thank you,’ and started to return to his seat, and then he stopped and went back up to the podium, as if something had occurred to him to say, you know, which got our attention naturally, and he cleared his throat and said ‘Thank you very much’!”

Ann almost laughed at that, and stood, and led them out into the frigid air. The old ones carried the box down to the beach, and everyone else followed. It was snowing through mist when they took his body out and buried it deep in the sand, just above the wave’s high water mark. They slid the board out of the top of the long box and burned Simon’s name onto it with Nadia’s soldering iron, and stuck the board in the first dune. Now Simon would be part of the carbon cycle, food for bacteria and crabs and then sandpipers and gulls, thus slowly melting into the biomass under the dome. This was how one was buried. And sure, part of it was comforting; to spread out into one’s world, to disperse into it. But to end as a self, to go away …

And here they all were walking under the dim dome, having buried Simon in suffocating sand, trying to behave as if reality had not suddenly ripped apart and snatched one of them away. Nirgal couldn’t believe it. They straggled back into the village blowing on their hands, talking in subdued voices. Nirgal drew near Vlad and Ursula, longing for reassurance of some kind. Ursula was sad, and Vlad was trying to cheer her up. “He lived more than a hundred years, we can’t go around thinking his death was premature, or it makes a mockery of all those poor people who died at fifty, or twenty, or one.”

“But it was still premature,” Ursula said stubbornly. “With the treatments, who knows? He might have lived a thousand years.”

“I’m not so sure. It looks to me like the






















































































































































































































If you enjoyed Green Mars, check out these other great Kim Stanley Robinson titles.
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Chronology



	2061
	The Unrest



	2075
	Jackie and Dao born



	2076
	(M-year 25) Nirgal born



	2090
	Nirgal and Coyote south polar circumnavigation



	2100
	second elevator lands at Sheffield



	2101
	soletta into position



	2102
	M–38 conference on terraforming, Burroughs



	2104
	Dorsa Brevia conference



	2106
	aerial lens incident



	2108
	Deimos incident



	2115
	Nirgal Vallis covered



	2120
	West Aquifer discovered



	2123
	M-year 50 celebration



	2124
	Sabishii curfew



	2127
	Antarctic incident
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