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To my wife, Sandra




INTRODUCTION

While many science fiction authors have written serial stories or novels that share the same backdrop and characters, only a handful have constructed meticulously imagined, chronologically consistent future histories that encompass substantial vistas of time and space, and of those future histories, few are as ambitious as Stephen Baxter’s Xeelee Sequence.

The first true future history was created by Olaf Stapledon in his novels Last and First Men, Last Men in London, and The Star Maker, starting in the teeming metropolis at the heart of the British Empire at the beginning of the twentieth century, and accelerating through aeons and galaxies to a final encounter with the being at the heart of creation. It’s a masterpiece, but a chilly one, its story of the evolution of symbiotic cosmic consciousness visionary but remote from ordinary human concerns. A few years later, in the pages of Astounding Science Fiction magazine, Robert A. Heinlein charted a smaller scale but no less ambitious future history that, beginning the day after tomorrow, conscientiously chronicled mankind’s climb from the cradle of the Earth to the near stars. The long evolutionary and cosmological perspectives of Stapledon (and H.G. Wells) have been absorbed and developed by many British writers, most notably Arthur C. Clarke, and Greg Bear and Robert Reed have given them an American slant, but Heinlein’s model has provided the blueprint for most subsequent science fictional future histories because it easily accommodates the kind of genre-friendly stories of enterprise and boldness that are dwarfed to irrelevance by Stapledon’s cosmological Agape. The future histories of Poul Anderson, James Blish, C.J. Cherryh, and Larry Niven, amongst others, derive much of their structures and tropes from Heinlein’s pioneering framework. Baxter’s Xeelee Sequence owes something to Heinlein too, with its hard SF extrapolations and vigorous straight-from-the-heart-of-genre story of humanity’s ascension to the centre of the galactic stage, but it skilfully blends those core SF tropes with cosmological perspectives rivalled only by those of Olaf Stapledon (like Stapledon, Baxter was born in Liverpool) to create something new and different: an ambitious and ferociously detailed future history whose span is no less than that of the entire universe, from the Big Bang twenty billion years ago, through some ten million years of human history, to the long, slow dying of the light that dwindles away into timelike infinity.

Stephen Baxter has also published the Victorian alternate history Anti-Ice, and The Time Ships, a very fine hard SF sequel to H.G. Wells’s The Time Machine.  He’s written a trilogy of novels based on extrapolations of NASA plans and technology; a series about a species of intelligent mammoth; an alternate near-future trilogy revolving around a space entrepreneur; a stand-alone novel, Evolution  , that chronicles the story of the development of the human species from dinosaur-dodging burrowers to simplified far-future descendants; and an ongoing series of apocalyptic novels in which Earth is flooded with water kilometres deep. He’s also published novels in collaboration with Arthur C. Clarke, a biography of the pioneering Scottish geologist James Hutton, and a series of essays about the future. The list is by no means comprehensive. Restless, energetic, and ambitious, he is fast becoming the contemporary default voice of British SF, and the novels and stories of the Xeelee Sequence constitute his masterwork.

The universe of the Xeelee Sequence teems with life: life, and the evolution of self-aware consciousness, are as fundamental as the Planck constant, the speed of light, the strength of the electromagnetic force, or the Newtonian constant of gravitation. Life arises wherever it can and invariably gives rise to Mind; Mind seeks to spread everywhere and to survive for as long as possible. And by everywhere, I mean everywhere: an entire civilisation evolves and seeks refuge in the yoctoseconds after the Big Bang before symmetry is broken and the laws of physics crystallise; other strange and wonderful empires rise and fall before the quagma froth cools enough to allow creation of baryonic and dark matter, and the beginning of a great war between the Xeelee, powerful champions of life based on ordinary atoms and electrons, and the patient and inscrutable dark matter photino birds. Twenty billion years pass before the war between the Xeelee and the photino birds intersects with human history, and humans painstakingly claw their way up from the status of lowly pawns in the hands of enigmatic and casually cruel alien species to great players on the universal stage.

Of that very first species of intelligent being, the monads, Baxter remarks ‘[they] cared nothing for humans, of course, or for quagmites, or Xeelee, or photino birds, or any of the rest of the universe’s menagerie at this or any other age. But they like their universes to have story; and it was living things that generated the most interesting sagas.’ It could stand as a credo for the entire Xeelee sequence. Baxter doesn’t shrink from tackling the dismayingly inhuman implications of vast abysses of past or future time, but the universality of life introduces perspective, motion and plot into every part of his Stapledonian cosmological framework. It’s great, heady, mind-bending stuff, meticulously mapped onto cutting edge speculations about the birth pangs of the universe and the ultimate fate of all known time and space, constantly enlivened and driven forward by the narratives that its vast range of life generates.

Baxter introduced the Xeelee Sequence in 1987 with his first published short story, ‘The Xeelee Flower’, and explored its entire timeline in two of the novels collected here, Timelike Infinity and Ring, and more than twenty short stories that were later linked and expanded into the novel Vacuum Diagrams. The other novels in this omnibus, Raft and Flux, are self-contained narratives islanded within the framework of the future history. Raft describes a civilisation founded by shipwrecked spacefarers who stumbled into an alternate universe where the  gravitational constant is stronger; Flux is the story of microscopic inhabitants of a neutron star who discover that they are part of a grand but flawed scheme to attack the Xeelee’s most ambitious project. A timeline at the end of this volume sets these works in their chronological context.

These early works fully embody Baxter’s virtues: a swift narrative pace; transparent, uncluttered prose; vivid characters defined by action rather than introspection; and above all, accomplished and imaginative exploration, expansion and reworking of SF’s core themes. His characters contest for living space with a panoply of bizarre aliens in a galaxy crammed with ancient wonders and secret histories; his stories reinvent the baroque excesses of space opera and brace them with imaginative exploration of ideas from stellar zoology, cosmology, quantum theory, exotic mathematics, and much else. Narratives froth with moments of shock and awe, and those sudden reversals of scale that induce the metaphysical dizziness sometimes called sense of wonder. Sentences stride confidently across centuries; paragraphs encompass millennia. Individual voices carry the story forwards, but the story is always bigger than the individuals who are caught up in it. And these voices often have a distinctively British accent. Baxter’s sympathies more often lie with chippy but doggedly competent scientists, engineers, and common soldiers than officers, self-made billionaires, or politicians of any stripe; there are overt references to Brunel and echoes of the history and equipage of the British Empire; and above all, his narratives are infused with the elegiac tone characteristic of British SF. While there’s a constant sense of the indefatigable endurance of human spirit characteristic of genre narrative, it isn’t the can-do optimism and frontier heroism of much American SF, but a calm and sober perspective that wryly acknowledges its small but significant place in the cosmological drama. In the long run, as Baxter’s most enduring character, Michael Poole, discovers, time triumphs over all.

If you’ve read later novels and short stories in the Xeelee Sequence, you’ll find that these early novels will deepen and broaden your understanding of its vast future history. Newcomers might want to read the stories collected in  Vacuum Diagrams first: they provide a fine overview of the scope of this grandest of space operas. Okay. It’s time to put away the programme.

Overture.

Curtain.

Lights . . .

Paul McAuley

London, May, 2009




RAFT




1

It was when the foundry imploded that Rees’s curiosity about his world became unbearable. The shift started normally enough with a thump on his cabin wall from the fist of Sheen, his shift supervisor. Groggily, Rees pulled himself from his sleeping net and moved slowly about the jumbled cabin, grinding through his wake-up routines.

The water from the rusty spigot emerged reluctantly in the microgee conditions. The liquid was sour and cloudy. He forced down a few mouthfuls and splashed his face and hair. He wondered with a shudder how many human bodies this water had passed through since its first collection from a passing cloud; it had been dozens of shifts since the last supply tree from the Raft had called with fresh provisions, and the Belt’s antique recycling system was showing its deficiencies.

He pulled on a stained, one-piece coverall. The garment was getting too short. At fifteen thousand shifts old he was dark, slim - and tall enough already and still growing, he thought gloomily. This observation made him think with a stab of sadness of his parents; it was just the sort of remark they might have made. His father, who had not long survived his mother, had died a few hundred shifts ago of circulatory problems and exhaustion. Suspended by one hand from the door frame Rees surveyed the little iron-walled cabin, recalling how cluttered it had seemed when he’d shared it with his parents.

He pushed such thoughts away and wriggled through the narrow door frame.

He blinked for a few seconds, dazzled by the shifting starlight . . . and hesitated. There was a faint scent on the air. A richness, like meat-sim. Something burning?

His cabin was connected to his neighbour’s by a few yards of fraying rope and by lengths of rusty piping; he pulled himself a few feet along the rope and hung there, eyes raking the world around him for the source of the jarring scent.

The air of the Nebula was, as always, stained blood-red. A corner of his mind tried to measure that redness - was it deeper than last shift? - while his eyes flicked around the objects scattered through the Nebula above and below him. The clouds were like handfuls of greyish cloth sprinkled through miles of air. Stars fell among and through the clouds in a slow, endless rain that tumbled down to the Core. The light of the mile-wide spheres cast shifting shadows over the clouds, the scattered trees, the huge blurs that might be whales. Here and  there he saw a tiny flash that marked the end of a star’s brief existence.

How many stars were there?

As a child Rees had hovered among the cables, eyes wide, counting up to the limits of his knowledge and patience. Now he suspected that the stars were without number, that there were more stars than hairs on his head . . . or thoughts in his mind, or words on his tongue. He raised his head and scoured a sky that was filled with stars. It was as if he were suspended in a great cloud of light; the star-spheres receded with distance into points of light, so that the sky itself was a curtain glowing red- yellow.

The burning scent called to him again, seeping through the thin air. He wrapped his toes in the cabin cable and released his hands; he let the spin of the Belt straighten his spine, and from this new viewpoint surveyed his home.

The Belt was a circle about eight hundred yards wide, a chain of battered dwellings and work places connected by ropes and tubes. At the centre of the Belt was the mine itself, a cooled- down star kernel fifty yards wide; lifting cables dangled from the Belt to the surface of the star kernel, scraping across the rusty meniscus at a few feet per second.

Here and there, fixed to the walls and roofs of the Belt, were the massive, white-metal mouths of jets; every few minutes a puff of steam emerged from one of those throats and the Belt tugged imperceptibly faster at his heels, shaking off the slowing effects of air friction. He studied the ragged rim of the nearest jet; it was fixed to his neighbour’s roof and showed signs of hasty cutting and welding. As usual his attention drifted off into random speculation. What vessel, or other device, had that jet come from? Who were the men who had cut it away? And why had they come here . . . ?

Again the whiff of fire. He shook his head, trying to concentrate.

It was shift-change time, of course, and there were little knots of activity around most of the cabins in the Belt as workers, grimy and tired, made for their sleep nets - and, a quarter of the Belt’s circumference from him, a haze of smoke hovered around the foundry. He saw men dive again and again into the greyish fog. When they re-emerged they tugged limp, blackened forms.

Bodies?

With a soft cry he curled, grasped the rope and sprint-crawled over the diffuse gravity wells of cabin roofs and walls to the foundry.

He hesitated on the edge of the sphere of smoke. The stench of burnt meat-sim made his empty stomach twist. Two figures emerged from the haze, solidifying like figures in a dream. They carried an unrecognizable, bloodied bundle between them. Rees anchored himself and reached down to help them; he tried not to recoil as charred flesh peeled away in his hands.

The limp form was bundled in stained blankets and hauled tenderly away. One of the two rescuers straightened before Rees; white eyes shone out of a soot-smeared face. It took him a few seconds to recognize Sheen, his shift supervisor. The pull of her hot, blackened body was a distant tugging at his belly, and he was ashamed to find, even at a moment like this, his eyes tracking sweat droplets over her blood-smeared chest. ‘You’re late,’ she said, her voice smoke-deep as a man’s.

‘I’m sorry. What’s happened?’

‘An implosion. What do you think?’ Pushing scorched hair from her brow she turned and pointed into the stationary pall of smoke. Now Rees could make out the shape of the foundry within; its cubical form had buckled, as if crushed by a giant hand. ‘Two dead so far,’ Sheen said. ‘Damn it. That’s the third collapse in the last hundred shifts. If only Gord built strong enough for this damn stupid universe, I wouldn’t have to scrape my workmates off each other like so much spoiled meat-sim. Damn, damn.’

‘What shall I do?’

She turned and looked at him with annoyance; he felt a flush of embarrassment and fear climb in his cheeks. Her irritation seemed to soften a little. ‘Help us haul the rest out. Stick close to me and you’ll be fine. Try to breathe through your nose, OK?’

And she turned and dived back into the spreading smoke. Rees hesitated for a single second, then hurried after her.

 The bodies were cleared and allowed to drift away into the Nebula air, while the injured were collected by their families and gently bundled to waiting cabins. The fire in the foundry was doused and soon the smoke was dispersing. Gord, the Belt’s chief engineer, crawled over the ruins. The engineer was a short, blond man; he shook his head miserably as he began the work of planning the rebuilding of the foundry. Rees saw how the relatives of the dead and injured regarded Gord with hatred as he went about his work. Surely the series of implosions could not be blamed on the engineer?

. . . But if not Gord, who?

Rees’s shift was cancelled. The Belt had a second foundry, separated from the ruin by a hundred and eighty degrees, and Rees would be expected to call there on his next working shift; but for now he was free.

He pulled his way slowly back to his cabin, staring with fascination at the blood-trails left by his hands on ropes and roofs. His head seemed still to be full of smoke. He paused for a few minutes at the entrance to his cabin, trying to suck clean oxygen from the air; but the ruddy, shifting starlight seemed almost as thick as smoke. Sometimes the Nebula breezes seemed almost unbreathable.

If only the sky were blue, he thought vaguely. I wonder what blue is like . . . Even in his parents’ childhood - so his father had said - there were still hints of blue in the sky, off at the edges of the Nebula, far beyond the clouds and stars. He closed his eyes, trying to picture a colour he had never seen, thinking of coolness, of clear water.

So the world had changed since his father’s day. Why? And would it change again? Would blue and those other cool colours return - or would the redness deepen until it was the colour of ruined flesh—

Rees pulled his way into his cabin and ran the spigot. He took off his tunic and scrubbed at his bloodstained skin until it ached.

 The flesh peeled from the body in his hands like the skin from rotten fruit-sim; bone gleamed white—

He lay in his net, eyes wide, remembering.

A distant handbell rang three times. So it was still only mid-shift - he had to endure another shift and a half, a full twelve hours, before he had an excuse to leave the cabin.

If he stayed here he’d go crazy.

He rolled out of his net, pulled on his coverall and slid out of the cabin. The quickest way to the Quartermaster’s was along the Belt past the wrecked foundry; deliberately he turned and crawled the other way.

People nodded from windows and outdoor nets as he passed, some smiling with faint sympathy. There were only a couple of hundred people in the Belt; the tragedy must have hit almost everybody. From dozens of cabins came the sounds of soft weeping, of cries of pain.

Rees lived alone, keeping mostly to his own company; but he knew almost everybody in the Belt. Now he lingered by cabins where people to whom he was a little closer must be suffering, perhaps dying; but he hurried on, feeling isolation thicken around him like smoke.

The Quartermaster’s bar was one of the Belt’s largest buildings at twenty yards across; it was laced with climbing ropes, and bar stock covered most of one wall. This shift the place was crowded: the stink of alcohol and weed, the bellow of voices, the pull of a mass of hot bodies - it all hit Rees as if he’d run into a wall. Jame, the barman, plied his trade briskly, laughing raucously through a greying tangle of beard. Rees lingered on the fringe of the milling crowd, anxious not to return to his desolate cabin; but the drink and laughter seemed to flow around him, excluding him, and he turned to leave.

‘Rees! Wait . . .’

It was Sheen. She had pushed away from the centre of a group of men; one of them - a huge, intimidating miner called Roch - called after her drunkenly. Sheen’s cheeks were moist from the heat of the bar and she had cropped away her scorched hair; otherwise she was bright and clean in a fresh, skimpy tunic. When she spoke her voice was still scoured rough by the smoke. ‘I saw you come in. Here. You look like you need this.’ She held out a drink in a tarnished globe.

Suddenly awkward, Rees said, ‘I was going to leave—’

‘I know you were.’ She moved closer to him, unsmiling, and pushed the drink into his chest. ‘Take it anyway.’ Again he felt the pull of her body as a warmth in his stomach - why should her gravity field have such a distinct flavour from that of others? - and he was distractingly aware of her bare arms.

‘Thanks.’ He took the drink and sucked at the globe’s plastic nipple; hot liquor coursed over his tongue. ‘Maybe I did need that.’

Sheen studied him with frank curiosity. ‘You’re an odd one, Rees, aren’t you?’

He stared back, letting his eyes slide over the smoothness of the skin around her eyes. It struck him that she wasn’t really much older than he was. ‘How am I odd?’

‘You keep yourself to yourself.’

He shrugged.

‘Look, it’s something you need to grow out of. You need company. We all do. Especially after a shift like this one.’

‘What did you mean earlier?’ he asked suddenly.

‘When?’

‘During the implosion. You said how hard it was to build anything strong enough for this universe.’

‘What about it?’

‘Well . . . what other universe is there?’

She sucked at her drink, ignoring the shouted invitations from the party behind her. ‘Who cares?’

‘My father used to say the mine was killing us all. Humans weren’t meant to work down there, crawling around in wheelchairs at five gee.’

She laughed. ‘Rees, you’re a character. But I’m not in the mood for metaphysical speculation, frankly. What I’m in the mood for is to get brain-dead on this fermented fruit-sim. So you can join me and the boys if you want, or you can go and sigh at the stars. OK?’ She floated away, looking back questioningly; he shook his head, smiling stiffly, and she drifted back to her party, disappearing into a little pool of arms and legs.

Rees finished his drink, struggled to the bar to return the empty globe, and left.

 A heavy cloud, fat with rain, drifted over the Belt, reducing visibility to a few yards; the air it brought with it seemed exceptionally sour and thin.

Rees prowled around the cables that girdled his world, muscles working restlessly. He completed two full circuits, passing huts and cabins familiar since his childhood, hurrying past well-known faces. The damp cloud, the thin air, the confinement of the Belt seemed to come together somewhere inside his chest. Questions chased around his skull. Why were human materials and building methods so inadequate to resist the forces of the world? Why were human bodies so feeble in the face of those forces?

Why had his parents had to die, without answering the questions that had haunted him since childhood?

Shards of rationality glittered in the mud of his overtired thinking. His parents had had no better understanding of their circumstances than he had; there had been nothing but legends they could tell him before their sour deaths. Children’s tales of a Ship, a Crew, of something called Bolder’s Ring . . . But his parents had had - acceptance. They, and the rest of the Belt dwellers - even the sparkiest, like Sheen - seemed implicitly to accept their lot. Only Rees seemed plagued by questions, unanswered doubts.

Why couldn’t he be like everyone else? Why couldn’t he just accept and be accepted?

He let himself drift to rest, arms aching, cloud mist spattering his face. In all his universe there was only one entity which he could talk to about this - which would respond in any meaningful way to his questions.

And that was a digging machine.

With a sudden impulse he looked about. He was perhaps a hundred yards from the nearest mine elevator station; his arms and legs carried him to it with renewed vigour.

Cloud mist swirled after Rees as he entered the station. The place was deserted, as Rees had expected. The whole shift would be lost to mourning; not for another two or three hours would the bleary-eyed workers of the next shift begin to arrive.

The station was little more than another cubical iron shack, locked into the Belt. It was dominated by a massive drum around which a fine cable was coiled. The drum was framed by winch equipment constructed of some metal that remained free of rust, and from the cable dangled a heavy chair fitted with large, fat wheels. The chair was topped by a head and neck support and was thickly padded. There was a control panel fixed to a strut at one end of the drum; the panel was an arm’s-length square and contained fist-sized, colour-coded switches and dials. Rees rapidly set up a descent sequence on the panel and the winch drum began to vibrate.

He slid into the chair, taking care to smooth the clothing under his back and legs. On the surface of the star a crease of cloth could cut like a knife. A red light flashed on the control panel, casting sombre shadows, and the base of the cabin slid aside with a soft grind. The ancient machinery worked with a chorus of scrapes and squeaks; the drum turned and the cable began to pay out.

With a jolt Rees dropped through the station floor and into the dense cloud. The chair was pulled down the guide cable; the guide continued through the mist, he knew, for four hundred yards to the surface of the star. The familiar sensation of shifting gravity pulled at his stomach like gentle hands. The Belt was rotating a little faster than its orbital velocity - to keep the chain of cabins taut - and a few yards below the Belt the centripetal force faded, so that Rees drifted briefly through true weightlessness. Then he entered the gravity well of the star kernel and his weight built up rapidly, plating over his chest and stomach like iron.

Despite the mounting discomfort he felt a sense of release. He wondered what his workmates would think if they could see him now. To choose to descend to the mine during an off-shift . . . and what for? To talk to a digging machine?

The oval face of Sheen floated before him, intelligent, sceptical and pragmatic.

He felt a flush burn up through his cheeks and he was suddenly glad that his descent was hidden by the mist.

He dropped out of the mist and the star kernel was revealed. It was a porous ball of iron fifty yards wide, visibly scarred by the hands and the machines of men. The guide cable - and its siblings, spread evenly around the Belt - scraped along the iron equator at a speed of a few feet each second.

His descent slowed; he imagined the winch four hundred yards above him straining to hold him against the star’s clutching pull. Weight built up more rapidly now, climbing to its chest-crushing peak of five gees. The wheels of the chair began to rotate, whirring; then, cautiously, they kissed the moving iron surface. There was a bump which knocked the breath out of him. The cable disengaged rapidly, whipping backwards and away through the mist. The chair rolled slowly to a halt, carrying Rees a few yards from the trail of the cable.

For a few minutes Rees sat in the silence of the deserted star, allowing his  breathing to adjust. His neck, back and legs all seemed comfortable in their deep padding, with no circulation-cutting folds of flesh or cloth. He lifted his right hand cautiously; it felt as if bands of iron encased his forearm, but he could reach the small control pad set into the chair arm.

He turned his head a few degrees to left and right. His chair sat isolated in the centre of an iron landscape. Thick rust covered the surface, scoured by valleys a few inches deep and pitted by tiny craters. The horizon was no more than a dozen yards away; it was as if he sat at the crest of a dome. The Belt, glimpsed through the layer of cloud around the star, was a chain of boxes rolling through the sky, its cables hauling the cabins and workshops through a full rotation every five minutes.

Rees had often worked through in his head the sequence of events which had brought this spectacle into being. The star must have reached the end of its active life many centuries earlier, leaving a slowly spinning core of white-hot metal. Islands of solid iron would have formed in that sea of heat, colliding and gradually coalescing. At last a skin must have congealed around the iron, thickening and cooling. In the process bubbles of air had been trapped, leaving the sphere riddled with caverns and tunnels - and so making it accessible to humans. Finally the oxygen-laden air of the Nebula had worked on the shining iron, coating it with a patina of brown oxide.

The star kernel was probably cold all the way to its centre by now, but Rees liked to imagine he could feel a faint glow of heat from the surface, the last ghost of star fire—

The silence was lanced through by a whine, far above him. Something glittering raced down through the air and hit the rust with a small impact a yard from Rees’s chair. It left a fresh crater a half-inch across; a wisp of steam struggled to rise against the star pull.

Now more of the little missiles fizzed through the air; the star rang with impacts.

Rain. Metamorphosed by its fall through a five-gee gravity well into a hail of steaming bullets.

Rees cursed and reached for his control panel. The chair rolled forward, each bump and valley in the landscape jarring the breath from him. He was a few yards still from the nearest entrance to the mine works. How could he have been so careless as to descend to the surface - alone - when there was danger of rain? The shower thickened, slamming into the surface all around him. He cringed, pinned to his chair, waiting for the shower to reach his head and exposed arms.

The mouth of the mine works was a long rectangle cut in the rust. His chair rolled with agonizing slowness down a shallow slope into the depths of the star. At last the roof of the works was sliding over his head; the rain, safely excluded, spanged into the rust.

After pausing for a few minutes to allow his rattling heart to rest, Rees rolled on down the shallow, curving slope; Nebula light faded, to be replaced by the white glow of a chain of well-spaced lamps. Rees peered up at them as he passed. No one knew how the fist-sized globes worked. Apparently the lamps had glowed here unattended for centuries - most of them, anyway; here and there the chain  was broken by the dimness of a failed lamp. Rees passed through the pools of darkness with a shudder; typically his mind raced through the years to a future in which miners would have to function without the ancient lamps.

After fifty yards of passageway - a third of the way around the circumference of the star - the light of the Nebula and the noise of the rain had disappeared. He reached a wide, cylindrical chamber, its roof about ten yards beneath the surface of the star. Rust-free walls gleamed in the lamplight. This was the entrance to the mine proper; the walls of the chamber were broken by the mouths of five circular passageways which led on into the heart of the star. The Moles - the digging machines - cut and refined the iron in the passageways, returning it in manageable nodules to the surface.

The real function of humans down here was to supplement the limited decision-making capabilities of the digging machines - to adjust their quota, perhaps, or to direct the gouging of fresh passageways around broken-down wheelchairs. Few people were capable of more . . . although some miners, like Roch, were full of drunken stories about their prowess under the extreme gravity conditions.

From one passageway came a grumbling, scraping sound. Rees turned the chair. After some minutes a blunt prow nosed into the light of the chamber, and - with painful slowness - one of the machines the miners called Moles worked its way over the lip of the tunnel.

The Mole was a cylinder of dull metal, some five yards long. It moved on six fat wheels. The prow of the Mole was studded with a series of cutting devices and with hand-like claws which worked the star iron. The machine’s back bore a wide pannier containing several nodules of freshly cut iron.

Rees snapped: ‘Status!’

The Mole rolled to a halt. It replied, as it always replied, ‘Massive sensor dysfunction.’ Its voice was thin and flat, and emanated from somewhere within its scuffed body.

Rees often imagined that if he knew what lay behind that brief report he would understand much of what baffled him about the world.

The Mole extended an arm from its nose. It reached to the panniers on its back and began lifting head-sized nodules down to a pile on the floor of the chamber. Rees watched it work for a few minutes. There were crude weld marks around the prow devices, the wheel axles and the points where the panniers were fixed; also, the skin of the Mole bore long, thin scars showing clearly where devices had been cut away, long ago. Rees half closed his eyes so that he could see only the broad cylindrical shape of the Mole. What might have been fixed to those scars on the hull? With a flash of insight he imagined the jets that maintained the Belt in its orbit attached to the Mole. In his mind the components moved around, assembling and reassembling in various degrees of implausibility. Could the jets really once have been attached to the Mole? Had it once been some kind of flying machine, adapted for work down here?

But perhaps other devices had been fixed to those scars - devices long since discarded and now beyond his imagination - perhaps the ‘sensors’ of which the Mole spoke.

He felt a surge of irrational gratitude to the Moles. In all his crushing universe they, enigmatic as they were, represented the only element of strangeness, of otherness; they were all his imagination had to work on. The first time he had begun to speculate that things might somewhere, sometime, be other than they were here had been a hundred shifts ago when a Mole had unexpectedly asked him whether he found the Nebula air any more difficult to breathe.

‘Mole,’ he said.

An articulated metal arm unfolded from the nose of the Mole; a camera fixed on him.

‘The sky looked a bit more red today.’

The transfer of nodules was not slowed but the small lens stayed steady. A red lamp somewhere on the prow of the machine began to pulse. ‘Please input spectrometer data.’

‘I don’t know what you’re talking about,’ Rees said. ‘And even if I did, I haven’t got a “spectrometer”.’

‘Please quantify input data.’

‘I still don’t understand,’ Rees said patiently.

For further seconds the machine studied him. ‘How red is the sky?’

Rees opened his mouth - and hesitated, stuck for words. ‘I don’t know. Red. Darker. Not as dark as blood.’

The lens lit up with a scarlet glow. ‘Please calibrate.’

Rees imagined himself to be staring into the sky. ‘No, not as bright as that.’

The glow scaled through a tight spectrum, through crimson to a muddy blood colour.

‘Back a little,’ Rees said. ‘. . . There. That’s it, I think.’

The lens darkened. The lamp on the prow, still scarlet, began to glow steady and bright. Rees was reminded of the warning light on the winch equipment and felt his flesh crawl under its blanket of weight. ‘Mole. What does that light mean?’

‘Warning,’ it said in its flat voice. ‘Deterioration of environment life-threatening. Access to support equipment recommended.’

Rees understood ‘threatening’, but what did the rest of it mean? What support equipment? ‘Damn you, Mole, what are we supposed to do?’

But the Mole had no reply; patiently it continued to unload its pannier.

Rees watched, thoughts racing. The events of the last few shifts came like pieces of a puzzle to the surface of his mind.

This was a tough universe for humans. The implosion had proved that. And now, if he understood any of what the Mole had said, it seemed that the redness of the sky was a portent of doom for them all, as if the Nebula itself were some vast, incomprehensible lamp of warning.

A sense of confinement returned, its weight more crushing than the pull of the star kernel. He would never get anyone else to understand his concerns. He was just some dumb kid, and his worries were based on hints, fragments, all partially understood.

Would he still be a kid when the end came?

Scenes of apocalypse flashed through his head: he imagined dimming stars,  thickening clouds, the very air souring and failing in his lungs—

He had to get back to the surface, the Belt, and onwards; he had to find out more. And in all his universe there was only one place he could go.

The Raft. Somehow he had to get to the Raft.

With a new sense of purpose, vague but burning, he turned his chair to the exit ramp.




2

The tree was a wheel of wood and foliage fifty yards wide. Its rotation slowing, it lowered itself reluctantly into the gravity well of the star kernel. Pallis, the tree-pilot, was hanging by hands and feet below the knotty trunk of the tree. The star kernel and its churning Belt mine were behind his back. With a critical eye he peered up through the mat of foliage at the smoke which hung raggedly over the upper branches. The layer of smoke wasn’t anywhere near thick enough: he could clearly see starlight splashing through to bathe the tree’s round leaves. He moved his hands along the nearest branch, felt the uncertain quivering of the fine blade of wood. Even here, at the root of the branches, he could feel the tree’s turbulent uncertainty. Two imperatives acted on the tree. It strove to flee the deadly gravity well of the star - but it also sought to escape the shadow of the smoke cloud, which drove it back into the well. A skilful woodsman should have the two imperatives in fine balance; the tree should hover in an unstable equilibrium at the required distance.

Now the tree’s rotating branches bit into the air and it jerked upwards by a good yard. Pallis was almost shaken loose. A cloud of skitters came tumbling from the foliage; the tiny wheel-shaped creatures buzzed around his face and arms as they tried to regain the security of their parent.

Damn that boy—

With an angry, liquid movement of his arms he hauled himself through the foliage to the top side of the tree. The ragged blanket of smoke and steam hung a few yards above his head, attached tenuously to the branches by threads of smoke. The damp wood in at least half the fire bowls fixed to the branches had, he soon found, been consumed.

And Gover, his so-called assistant, was nowhere to be seen.

His toes wrapped around the foliage, Pallis drew himself to his full height. At fifty thousand shifts he was old by Nebula standards; but his stomach was still as flat and as hard as the trunk of one of his beloved fleet of trees, and most men would shy from the network of branch scars that covered his face, forearms and hands and flared red at moments of anger.

And this was one of those moments.

‘Gover! By the Bones themselves, what do you think you are doing?’

A thin, clever face appeared above one of the bowls near the rim of the tree. Gover shook his way out of a nest of leaves and came scurrying across the platform of foliage, a pack bouncing against his narrow back.

Pallis stood with arms folded and biceps bunched. ‘Gover’, he said softly, ‘I’ll ask you again. What do you think you’re doing?’

Gover shoved the back of his hand against his nose, pushing the nostrils out of shape; the hand came away glistening. ‘I’d finished,’ he mumbled.

Pallis leant over him. Gover’s gaze slid over and away from the tree-pilot’s eyes. ‘You’re finished when I tell you so. And not before.’

Gover said nothing.

‘Look—’ Pallis stabbed a finger at Gover’s pack. ‘You’re still carrying half your stock of wood. The fires are dying. And look at the state of the smoke screen. More holes than your damn vest. My tree doesn’t know whether she’s coming or going, thanks to you. Can’t you feel her shuddering?

‘Now, listen, Gover. I don’t care a damn for you, but I do care for my tree. You cause her any more upset and I’ll have you over the rim; if you’re lucky the Boneys’ll have you for supper, and I’ll fly her home to the Raft myself. Got that?’

Gover hung before him, hands tugging listlessly at the ragged hem of his vest. Pallis let the moment stretch taut; then he hissed, ‘Now move it!’

With a flurry of motion Gover pulled himself to the nearest pot and began hauling wood from his pack. Soon fresh billows of smoke were rising to join the depleted cloud, and the shuddering of the tree subsided.

His exasperation simmering, Pallis watched the boy’s awkward movements. Oh, he’d had his share of poor assistants in the past, but in the old times most of them had been willing to learn. To try. And gradually, as hard shifts wore by, those young people had grown into responsible men and women, their minds toughening with their bodies.

But not this lot. Not the new generation.

This was his third flight with the boy Gover. And the lad was still as sullen and obstructive as when he’d first been assigned to the trees; Pallis would be more than glad to hand him back to Science.

His eyes roamed around the red sky, restless. The falling stars were an array of pinpoints dwindling into the far distance; the depths of the Nebula, far below him, were a sink of murky crimson. Was this nostalgic disregard for the young of today just a symptom of ageing . . . ? Or had people truly changed?

Well, there was no doubt that the world had changed around him. The crisp blue skies, the rich breezes of his youth were memories now; the very air was turning into a smoky sludge, and the minds of men seemed to be turning sour with it.

And one thing was for sure. His trees didn’t like this gloom.

He sighed, trying to snap out of his introspection. The stars kept falling no matter what the colour of the sky. Life went on, and he had work to do.

Tiny vibrations played over the soles of his bare feet, telling him that the tree was almost stable now, hovering at the lip of the star kernel’s gravity well. Gover moved silently among the fire bowls. Damn it, the lad could do the job well when he was forced to. That was the most annoying thing about him. ‘Right, Gover, I want that layer maintained while I’m off-tree. And the Belt’s a small place; I’ll know if you slack. You got that?’

Gover nodded without looking at him.

Pallis dropped through the foliage, his thoughts turning to the difficult negotiations ahead.

 It was the end of Rees’s work shift. Wearily he hauled himself through the foundry door.

Cooler air dried the sweat from his brow. He pulled himself along the ropes and roofs towards his cabin, inspecting his hands and arms with some interest. When one of the older workers had dropped a ladle of iron, Rees had narrowly dodged a hail of molten metal; tiny droplets had drifted into his flesh, sizzling out little craters which—

A huge shadow flapped across the Belt. Air washed over his back. He looked up; and a feeling of astonishing cold settled at the base of his skull.

The tree was magnificent against the crimson sky. Its dozen radial branches and their veil of leaves turned with a calm possession; the trunk was like a mighty wooden skull which glared around at the ocean of air.

This was it. His opportunity to escape from the Belt . . .

The supply trees were the only known means of travelling from Belt to Raft, and so after his moment of decision following the foundry implosion Rees had resolved to stow away on the next tree to visit the Belt. He had begun to hoard food, wrapping dried meat in bundles of cloth, filling cloth globes with water—

Sometimes, during his sleep shifts, he had lain awake staring at his makeshift preparations and a thin sweat had covered his brow as he wondered if he would have the courage to take the decisive step.

Well, the moment had come. Staring at the magnificent tree he probed his emotions: he knew he was no hero, and he had half expected fear to encase him like a net of ropes. But there was no fear. Even the nagging pain in his hands subsided. There was only elation; the future was an empty sky, within which his hopes would surely find room.

He hurried to his cabin and collected his bundle of supplies, which was already lashed together; then he climbed to the outer wall of his cabin.

A rope had uncoiled from the tree trunk and lay across the fifty yards to the Belt, brushing against the orbiting cabins. A man came shimmering confidently down the rope; he was scarred, old and muscular, almost a piece of the tree himself. Ignoring the watching Rees the man dropped without hesitation across empty air to a cabin and began to make his way around the Belt.

Rees clung to his cabin by one hand. The rotation of the Belt carried the cabin steadily towards the tree’s dangling rope; when it was a yard from him he grabbed at it and swarmed without hesitation off the Belt.

 As always at shift change the Quartermaster’s was crowded. Pallis waited outside, watching the Belt’s pipes and boxy cabins roll around the star kernel. At length Sheen emerged bearing two drink globes.

They drifted to the relative privacy of a long stretch of piping and silently raised their globes. Their eyes met briefly. Pallis looked away in some confusion - then felt embarrassed at that in turn.

To the Bones with it. The past was gone.

He sucked at the liquor, trying not to grimace. ‘I think this stuff’s improving,’ he said at last.

Her eyebrows arched slightly. ‘I’m sorry we can’t do better. No doubt your tastes are a little more refined.’

He felt a sigh escape from his throat. ‘Damn it, Sheen, let’s not fence. Yes, the Raft has got a liquor machine. Yes, what comes out of it is a damn sight finer than this recycled piss. And everyone knows it. But this stuff really is a little better than it was. All right? Now, can we get on with our business?’

She shrugged, indifferent, and sipped her drink. He studied the way the diffuse light caught in her hair, and his attraction to her once more pulled at him. Damn it, he had to grow out of this. It must be five thousand shifts since the time they’d slept together, their limbs tangling in her sleeping net as the Belt rolled silently around its star . . .

It had been a one-off, two tired people falling together. Now, damn it to hell, it only got in the way of business. In fact he suspected the miners used her as their negotiating front with him knowing the effect she had on him. This was a tough game. And it was getting tougher . . .

He tried to concentrate on what she was saying. ‘. . . So we’re down on production. We can’t fulfil the shipment. Gord says it will take another fifty shifts before that foundry is operational again. And that’s the way it is.’ She fell silent and stared at him defiantly.

His eyes slid from her face and tracked reluctantly around the Belt. The ruined foundry was a scorched, crumpled wound in the chain of cabins. Briefly he allowed himself to imagine the scene in there during the accident - the walls bellying in, the ladles spilling molten iron—

He shuddered.

‘I’m sorry, Sheen,’ he said slowly. ‘I truly am. But—’

‘But you’re not going to leave us the full fee,’ she said sourly.

‘Damn it, I don’t make the rules. I’ve a treeful of supplies up there; I’m ready to give you what I get back in iron, at the agreed exchange rate.’

She hissed through clenched teeth, her eyes fixed on her drink. ‘Pallis, I hate to beg. You’ve no idea how much I hate to beg. But we need those supplies. We’ve got sewage coming out of our spigots; we’ve got sick and dying—’

He gulped down the last of his drink. ‘Leave it, Sheen,’ he said, more harshly than he’d intended.

She raised her head and fixed him with eyes reduced to slits. ‘You need our metal, Raft man. Don’t forget that.’

He took a deep breath. ‘Sheen, we’ve another source. You know that. The early Crew found two star kernels in neat circular orbits around the Core—’

She laughed quietly. ‘And you know the other mine isn’t producing any more. Is it, Pallis? We don’t know what happened to it, yet, but we’ve picked up that much. So let’s not play games.’

Shame rose like a bubble inside him; he felt his face redden and he imagined his scars emerging as a livid net. So they knew. At least, he reflected gloomily, at least we evacuated the Nebula’s only other mine when that star fell too close. At least we were honourable enough for that. Although not honourable enough  to avoid lying about all that pain in order to keep our advantage over these people—

‘Sheen, we’re getting nowhere. I’m just doing my job, and this is out of my control.’ He handed back his drink globe. ‘You have a shift to decide whether to accept my terms. Then I leave regardless. And - look, Sheen, just remember something. We can recycle our iron a hell of a lot easier than you can recycle your food and water.’

She studied him dispassionately. ‘I hope they suck on your bones, Raft man.’ He felt his shoulders slump. He turned and began to make his slow way to the nearest wall, from which he could jump to the tree rope.

 A file of miners clambered up to the tree, iron plates strapped to their backs. Under the pilot’s supervision the plates were lashed securely to the tree rim, widely spaced. The miners descended to the Belt laden with casks of food and fresh water.

Rees, watching from the foliage, couldn’t understand why so many of the food cases were left behind in the tree.

He stayed curled closely around a two-feet-wide branch - taking care not to cut open his palms on its knife-sharp leading edge - and he kept a layer of foliage around his body. He had no way of telling the time, but the loading of the tree must have taken several shifts. He was wide-eyed and sleepless. He knew that his absence from work would go unremarked for at least a couple of shifts - and, he thought with a distant sadness, it might be longer before anyone cared enough to come looking for him.

Well, the world of the Belt was behind him now. Whatever dangers the future held for him, at least they would be new dangers.

In fact he only had two problems. Hunger and thirst . . .

Disaster had struck soon after he had found himself this hiding place among the leaves. One of the Belt workmen had stumbled across his tiny cache of supplies; thinking it belonged to the despised Raft crewmen the miner had shared the morsels among his companions. Rees had been lucky to avoid detection himself, he realized . . . but now he had no supplies, and the clamour of his throat and belly had come to fill his head.

But at last the loading was complete; and when the pilot launched his tree, even Rees’s thirst was forgotten.

 When the final miner had slithered down to the Belt, Pallis curled up the rope and hung it around a hook fixed to the trunk. So his visit was over. Sheen hadn’t spoken to him again, and for several shifts he had had to endure the sullen silence of strangers. He shook his head and turned his thoughts with some relief to the flight home. ‘Right, Gover, let’s see you move! I want the bowls switched to the underside of the tree, filled and lit before I’ve finished coiling this rope. Or would you rather wait for the next tree?’

Gover got to work, comparatively briskly; and soon a blanket of smoke was spreading beneath the tree, shielding the Belt and its star from view.

Pallis stood close to the trunk, his feet and hands sensitive to the excited  surge of sap. It was almost as if he could sense the huge vegetable thoughts of the tree as it reacted to the darkness spreading below it. The trunk audibly hummed; the branches bit into the air; the foliage shook and swished and skitters tumbled, confused at the abrupt change of airspeed; and then, with an exhilarating surge, the great spinning platform lifted from the star. The Belt and its human misery dwindled to a toy-like mote, falling slowly into the Nebula, and Pallis, hands and feet pressed against the flying wood, was where he was most happy.

 His contentment lasted for about a shift and a half. He prowled the wooden platform, moodily watching the stars slide through the silent air. The flight just wasn’t smooth. Oh, it wasn’t enough to disturb Gover’s extensive slumbers, but to Pallis’s practised senses it was like riding a skitter in a gale. He pressed his ear to the ten-feet-high wall of the trunk; he could feel the bole whirring in its vacuum chamber as it tried to even out the tree’s rotation.

This felt like a loading imbalance . . . But that was impossible. He’d supervised the stowage of the cargo himself to ensure an even distribution of mass around the rim. For him not to have spotted such a gross imbalance would have been like - well, like forgetting to breathe.

Then what?

With a growl of impatience he pushed away from the trunk and stalked to the rim. He began to work around the lashed loads, methodically rechecking each plate and cask and allowing a picture of the tree’s loading to build up in his mind—

He slowed to a halt. One of the food casks had been broken into; its plastic casing was cracked in two places and half the contents were gone. Hurriedly he checked a nearby water cask. It too was broken open and empty.

He felt hot breath course through his nostrils. ‘Gover! Gover, come here!’

The boy came slowly, his thin face twisted with apprehension.

Pallis stood immobile until Gover got within arm’s reach; then he lashed out with his right hand and grabbed the apprentice’s shoulder. The boy gasped and squirmed, but was unable to break the grip. Pallis pointed at the violated casks. ‘What do you call this?’

Gover stared at the casks with what looked like real shock. ‘Well, I didn’t do it, pilot. I wouldn’t be so stupid - ah!’

Pallis worked his thumb deeper into the boy’s joint, searching for the nerve. ‘Did I keep this food from the miners in order to allow you to feast your useless face? Why, you little bonesucker, I’ve a mind to throw you over now. When I get back to the Raft I’ll make sure not a day of your life goes by without the world being told what a lying, thieving . . . little . . .’

Then he fell silent, his anger dissipating.

There was still something wrong. The mass of the provisions taken from the casks wasn’t nearly enough to account for the disruption to the tree’s balance. And as for Gover - well, he’d been proven a thief, a liar and worse in the past, but he was right: he wasn’t nearly stupid enough for this.

Reluctantly he released the boy’s shoulder. Gover rubbed the joint, staring at  him resentfully. Pallis scratched his chin. ‘Well, if you didn’t take the stuff, Gover, then who did? Eh?’

By the Bones, they had a stowaway.

Swiftly he dropped to all fours and pressed his hands and feet against the wood of a branch. He closed his eyes and let the tiny shuddering speak to him. If the unevenness wasn’t at the rim then where . . . ?

Abruptly he straightened and half ran about a quarter of the way around the rim, his long toes clutching at the foliage. He paused for a few seconds, hands once more folded around a branch; then he made his way more slowly towards the centre of the tree, stopping about halfway to the trunk.

There was a little nest in the foliage. Through the bunched leaves he could see a few scraps of discoloured cloth, a twist of unruly black hair, a hand dangling weightless; the hand was that of a boy or young man, he judged, but it was heavily callused and it bore a spatter of tiny wounds.

Pallis straightened to his full height. ‘Well, here’s our unexpected mass, apprentice. Good shift to you, sir! And would you care for your breakfast now?’

The nest exploded. Skitters whirled away from the tangle of limbs and flew away, as if indignant; and at last a boy half-stood before Pallis, eyes bleary with sleep, mouth a circle of shock.

Gover sidled up beside Pallis. ‘By the Bones, it’s a mine rat.’

Pallis looked from one boy to the other. The two seemed about the same age, but where Gover was well-fed and ill-muscled, the stowaway had ribs like an anatomical model’s and his muscles were like a man’s; and his hands were the battered product of hours of labour. The lad’s eyes were dark-ringed. Pallis remembered the imploded foundry and wondered what horrors this young miner had already seen. Now the boy filled his chest defiantly, his hands bunching into fists.

Gover sneered, arms folded. ‘What do we do, pilot? Throw him to the Boneys?’

Pallis turned on him with a snarl. ‘Gover, sometimes you disgust me.’

Gover flinched. ‘But—’

‘Have you cleaned out the fire bowls yet? No? Then do it. Now!’

With a last, baleful glare at the stowaway, Gover moved clumsily away across the tree.

The stowaway watched him go with some relief; then turned back to Pallis.

The pilot’s anger was gone. He raised his hands, palms upwards. ‘Take it easy. I’m not going to hurt you . . . and that idler is nothing to be afraid of. Tell me your name.’

The boy’s mouth worked but no sound emerged; he licked cracked lips, and managed to say: ‘Rees.’

‘All right. I’m Pallis. I’m the tree-pilot. Do you know what that means?’

‘I . . . Yes.’

‘By the Bones, you’re dry, aren’t you? No wonder you stole that water. You did, didn’t you? And the food?’

The boy nodded hesitantly. ‘I’m sorry. I’ll pay you back—’

‘When? After you return to the Belt?’

The boy shook his head, a glint in his eye. ‘No. I’m not going back.’

Pallis bunched his fists and rested them on his hips. ‘Listen to me. You’ll have to go back. You’ll be allowed to stay on the Raft until the next supply tree; but then you’ll be shipped back. You’ll have to work your passage, I expect. All right?’

Rees shook his head again, his face a mask of determination.

Palls studied the young miner, an unwelcome sympathy growing inside him. ‘You’re still hungry, aren’t you? And thirsty, I’ll bet. Come on. I keep my - and Gover’s - rations at the trunk.’

He led the boy across the tree surface. Surreptitiously he watched as the boy half walked across the foliated platform, his feet seeking out the points of good purchase and then lodging in the foliage, so allowing him to ‘stand’ on the tree. The contrast with Gover’s clumsy stumbling was marked. Pallis found himself wondering what kind of woodsman the lad would make . . .

After a dozen yards they disturbed a spray of skitters; the little creatures whirled up into Rees’s face and he stepped back, startled. Pallis laughed. ‘Don’t worry. Skitters are harmless. They are the seeds from which the tree grows . . .’

Rees nodded. ‘I guessed that.’

Pallis arched an eyebrow. ‘You did?’

‘Yes. You can see the shape’s the same; it’s just a difference of scale.’

Pallis listened in surprised silence to the serious, parched voice.

They reached the trunk. Rees stood before the tall cylinder and ran his fingers over the gnarled wood. Pallis hid a smile. ‘Put your ear against the wood. Go on.’

Rees did so with a look of puzzlement - which evolved into an almost comic delight.

‘That’s the bole turning, inside the trunk. You see, the tree is alive, right to its core.’

Rees’s eyes were wide.

Now Pallis smiled openly. ‘But I suspect you won’t be alive much longer if you don’t eat and drink. Here . . .’

 After letting the boy sleep for a quarter-shift Pallis put him to work. Soon Rees was bent over a fire bowl, scraping ash and soot from the iron with shaped blades of wood. Pallis found that his work was fast and complete, supervised or unsupervised. Once again Gover suffered by comparison . . . and by the looks he shot at Rees, Pallis suspected Gover knew it.

After half a shift Pallis brought Rees a globe of water. ‘Here; you deserve a break.’

Rees squatted back among the foliage, flexing stiff hands. His face was muddy with sweat and soot and he sucked gratefully at the drink. On an impulse Pallis said, ‘These bowls hold fire. Maybe you guessed that. Do you understand how they’re used?’

Rees shook his head, interest illuminating his tired face.

Pallis described the simple sensorium of the tree. The tree was essentially a huge propeller. The great vegetable reacted to two basic forms of stimuli - gravity  fields and light - and in their uncultivated state great forests of trees of all sizes and ages would drift through the clouds of the Nebula, their leaves and branchlets trapping starlight, the nourishment of drifting plants and animals, the moisture of fat rain clouds.

Rees listened, nodding seriously. ‘So by rotating faster - or slower - the tree pushes at the air and can climb away from gravity wells or towards the light.’

‘That’s right. The art of the pilot is to generate a blanket of smoke to hide the light, and so to guide the flight of the tree.’

Rees frowned, his eyes distant. ‘But what I don’t understand is how the tree can change its rotation speed.’

Once again Pallis was surprised. ‘You ask good questions,’ he said slowly. ‘I’ll try to explain. The trunk is a hollow cylinder; it contains another, solid cylinder called the bole, which is suspended in a vacuum chamber. The trunk and the rest of the tree are made of a light, fine-fibred wood; but the bole is a mass of much denser material, and the vacuum chamber is crisscrossed with struts and ribs to keep it from collapsing. And the bole spins in its chamber; muscle-like fibres keep it whirling faster than a skitter.

‘Now - when the tree wants to speed its rotation it slows the bole a little, and the spin of the bole is transferred to the tree. And when the tree wants to slow it is as if it pours some of its spin back into the bole.’ He struggled for phrases to make it clearer; dim, half-understood fragments from Scientists’ lectures drifted through his mind: moments of inertia, conservation of angular momentum . . .

He gave up with a shrug. ‘Well, that’s about the best I can explain it. Do you understand?’

Rees nodded. ‘I think so.’ He looked oddly pleased with Pallis’s answer; it was a look that reminded the pilot of the Scientists he had worked with, a look of pleasure at finding out how things work.

Gover, from the rim of the tree, watched them sullenly.

Pallis stepped slowly back to his station at the trunk. How much education did the average miner get? He doubted Rees was even literate. As soon as a child was strong enough he was no doubt forced into the foundry or down to the crushing surface of the iron star, to begin a life of muscle-sapping toil . . .

And he was forced there by the economics of the Nebula, he reminded himself harshly; economics which he - Pallis - helped to keep in place.

He shook his head, troubled. Pallis had never accepted the theory, common on the Raft, that the miners were a species of subhuman, fit only for the toil they endured. What was the life span of the miners? Thirty thousand shifts? Less, maybe? Would Rees live long enough to learn what angular momentum was? What a fine woodsman he would make . . . or, he admitted ruefully, maybe a better Scientist.

A vague plan began to form in his mind.

 Rees came to the trunk and collected his shift-end rations. The young miner peered absently around at the empty sky. As the tree climbed up towards the  Raft, away from the Core and towards the edge of the Nebula, the air was perceptibly brightening.

A distant sound carried over the sigh of the wind through the branches: a discordant shout, huge and mysterious.

Rees looked questioningly at Pallis. The tree-pilot smiled. ‘That’s the song of a whale.’ Rees looked about eagerly, but Pallis warned, ‘I wouldn’t bother. The beast could be miles away . . .’ The pilot watched Rees thoughtfully. ‘Rees, something you haven’t told me yet. You’re a stowaway, right? But you can’t have any real idea what the Raft is like. So . . . why did you do it? What were you running from?’

Rees’s brow creased as he considered the question. ‘I wasn’t running from anything, pilot. The mine is a tough place, but it was my home. No. I left to find the answer.’

‘The answer? To what?’

‘To why the Nebula is dying.’

Pallis studied the serious young miner and felt a chill settle on his spine.

 Rees woke from a comfortable sleep in his nest of foliage. Pallis hung over him, silhouetted by a bright sky. ‘Shift change,’ the pilot said briskly. ‘Hard work ahead for all of us: docking and unloading and—’

‘Docking?’ Rees shook his head clear of sleep. ‘Then we’ve arrived?’

Pallis grinned. ‘Well, isn’t that obvious?’

He moved aside. Behind him the Raft hung huge in the sky.




3

Hollerbach lifted his head from the lab report, eyes smarting. He removed his spectacles, set them on the desk top before him, and began methodically to massage the ridge of bone between his eyes. ‘Oh, do sit down, Mith,’ he said wearily.

Captain Mith continued to pace around the office. His face was a well of anger under its covering of black beard and his massive belly wobbled before him. Hollerbach noted that Mith’s coverall was frayed at the hem, and even the golden Officer’s threads at his collar looked dulled. ‘Sit down? How the hell can I sit down? I suppose you know I’ve got a Raft to run.’

Hollerbach groaned inwardly. ‘Of course, but—’

Mith took an orrery from a crowded shelf and shook it at Hollerbach. ‘And while you Scientists swan around in here my people are sick and dying—’

‘Oh, by the Bones, Mith, spare me the sanctimony!’ Hollerbach thrust out his jaw. ‘Your father was just the same. All lectures and no damn use.’

Mith’s mouth was round. ‘Now, look, Hollerbach—’

‘Lab tests take time. The equipment we’re working with is hundreds of thousands of shifts old, remember. We’re doing our best, and all the bluster in the Nebula isn’t going to speed us up. And you can put down that orrery, if you don’t mind.’

Mith looked at the dusty instrument. ‘Why the hell should I, you old fart?’

‘Because it’s the only one in the universe. And nobody knows how to fix it. Old fart yourself.’

Mith growled - then barked laughter. ‘All right, all right.’ He set the orrery back on its shelf and pulled a hard-backed chair opposite the desk. He sat with legs splayed under his belly and raised troubled eyes to Hollerbach. ‘Look, Scientist, we shouldn’t be scrapping. You have to understand how worried I am, how frightened the crew are.’

Hollerbach spread his hands on the desk top; liver-spots stared back at him. ‘Of course I do, Captain.’ He turned his ancient spectacles over in his fingers and sighed. ‘Look, we don’t need to wait for the lab results. I know damn well what we’re going to find.’

Mith spread his hands palm up. ‘What?’

‘We’re suffering from protein and vitamin deficiencies. The children particularly are being hit by bone, skin and growth disorders so archaic that the Ship’s medical printouts don’t even refer to them.’ He thought of his own  grandchild, not four thousand shifts old; when Hollerbach took those slim little legs in his hands he could feel the bones curve . . . ‘Now, we don’t think there’s anything wrong with the food dispensers.’

Mith snorted. ‘How can you be so sure?’

Hollerbach rubbed his eyes again. ‘Of course I’m not sure,’ he said, irritated. ‘Look, Mith, I’m speculating. You can either accept that or wait for the tests.’

Mith sat back and held up his palms. ‘All right, all right. Go on.’

‘Very well, then. Of all the Raft’s equipment our understanding is, by necessity, greatest of the dispensers. We’re overhauling the brutes; but I don’t expect anything to be found wrong.’

‘What, then?’

Hollerbach climbed out of his chair, feeling the familiar twinge in his right hip. He walked to the open door of his office and peered out. ‘Isn’t it obvious? Mith, when I was a kid that sky was blue as a baby’s eyes. Now we have children, adults even, who don’t know what blue is. The damn Nebula has gone sour. The dispensers are fed by organic compounds in the Nebula atmosphere - and by airborne plants and animals, of course. Mith, it’s a case of garbage in, garbage out. The machines can’t work miracles. They can’t produce decent food out of the sludge out there. And that’s the problem.’

Behind him Mith was silent for a long time. Then he said, ‘What can we do?’

‘Beats me,’ said Hollerbach, a little harshly. ‘You’re the Captain.’

Mith got out of his chair and lumbered up to Hollerbach; his breath was hot on the old Scientist’s neck, and Hollerbach could feel the pull of the Captain’s weighty gut. ‘Damn it, stop patronizing me. What am I supposed to tell the crew?’

Abruptly, Hollerbach felt very tired. He reached with one hand for the door frame and wished his chair weren’t so far away. ‘Tell them not to give up hope,’ he said quietly. ‘Tell them we’re doing all we know how to do. Or tell them nothing. As you see fit.’

Mith thought it over. ‘Of course, not all your results are in.’ There was a trace of hope in his voice. ‘And you haven’t completed that machine overhaul, have you?’

Hollerbach shook his head, eyes closed. ‘No, we haven’t finished the overhaul.’ ‘So maybe there’s something wrong with the machines after all.’ Mith clapped his shoulder with a plate-sized hand. ‘All right, Hollerbach. Thanks. Look, keep me informed.’

Hollerbach stiffened. ‘Of course.’

Hollerbach watched Mith stride away across the deck, his belly oscillating. Mith wasn’t too bright - but he was a good man. Not as good as his father, maybe, but a lot better than some of those who were now calling for his replacement.

Maybe a cheerful buffoon was right for the Raft in its present straits. Someone to keep their spirits up as the air turned to poison—

He laughed at himself. Come on, Hollerbach; you really are turning into an old fart.

He became aware of a prickling over his bald pate; he glared up at the sky.  That star overhead was a searing pinpoint, its complex orbit bringing it ever closer to the path of the Raft. Close enough to burn the skin, eh? He couldn’t remember a star being allowed to fall so threateningly close before; the Raft should have been shifted long since. He’d have to get on to Navigator Cipse and his boys. He couldn’t think what they were playing at.

Now a shadow swept across him, and he made out the silhouette of a tree rotating grandly far above the Raft. That would be Pallis, returning from the Belt. Another good man, Pallis . . . one of the few left.

He dropped his prickling eyes and studied the deck plates beneath his feet. He thought of the human lives that had been expended on keeping this little metal island afloat in the air for so long. And was it only to come to this, a final few generations of sour sullenness, falling at last to the poisoned air?

Maybe it would be better not to move the Raft out from under that star. Let it all go up in one last blaze of human glory—

‘Sir?’ Grye, one of his assistants, stood before him; the little round man nervously held out a battered sheaf of paper. ‘We’ve finished another test run.’

So there was still work to do. ‘Well, don’t stand about like that, man; if you’re no use you’re certainly no ornament. Bring that in and tell me what it says.’

And he turned and led the way into his office.

 The Raft had grown in the sky until it blocked out half the Nebula. A star was poised some tens of miles above the Raft, a turbulent ball of yellow fire a mile wide, and the Raft cast a broadening shadow down through miles of dusty air.

Under Pallis’s direction Rees and Gover stoked the fire bowls and worked their way across the surface of the tree, waving large, light blankets over the billowing smoke. Pallis studied the canopy of smoke with a critical eye; never satisfied, he snapped and growled at the boys. But, steadily and surely, the tree’s rise through the Nebula was moulded into a slow curve towards the Rim of the Raft.

As he worked, Rees chanced the wrath of Pallis by drinking in the emergent details of the Raft. From below it showed as a ragged disc a half-mile wide; metal plates scattered highlights from the stars and light leaked through dozens of apertures in the deck. As the tree sailed up to the Rim the Raft foreshortened into a patchwork ellipse; Rees could see the sooty scars of welding around the edges of the nearer plates, and as his eye tracked across the ceiling-like surface the plates crowded into a blur, with the far side of the disc a level horizon.

At last, with a rush of air, the tree rose above the Rim and the upper surface of the Raft began to open out before Rees. Against his will he found himself drawn to the edge of the tree; he buried his hands in the foliage and stared, openmouthed, as a torrent of colour, noise and movement broke over him.

The Raft was an enormous dish that brimmed with life. Points of light were sprinkled over its surface like sugar-sim over a confectionery. The deck was studded with buildings of all shapes and sizes, constructed of wood panels or corrugated metal and jumbled together like toys. All around the Rim, machines as tall as two men hulked like silent guardians; and at the heart of the Raft  lay a huge silver cylinder, stranded like a trapped whale among the box-like constructions.

A confusion of smells assaulted Rees’s senses - sharp ozone from the Rim machines and other workshops and factories, woodsmoke from a thousand chimneys, the hint of exotic cooking scents from the cabins.

And people - more than Rees could count, so many that the Belt population would be easily lost among them - people walked about the Raft in great streams; and knots of running children exploded here and there into bursts of laughter.

He made out sturdy pyramids fixed to the deck, no more than waist high. Rees squinted, scanning the deck; the pyramids stood everywhere. He saw a couple lingering beside one, talking quietly, the man scuffing the metal cone with one foot; and there a group of children chased through a series of the pyramids in a complicated game of catch.

And out of each pyramid a cable soared straight upwards; Rees tilted his face back, following the line of the cables, and he gasped.

To each cable was tethered the trunk of a tree.

To Rees, one flying tree had been wonder enough. Now, over the Raft, he was faced with a mighty forest. Every tethering cable was vertical and quite taut, and Rees could almost feel the exertion of the harnessed trees as they strained against the pull of the Core. The light of the Nebula was filtered by its passage through the rotating ranks of trees, so that the deck of the Raft was immersed in a soothing gloom; around the forest dancing skitters softened the light to pastel pink.

Rees’s tree rose until it passed the highest layer of the forest. The Raft turned from a landscape back into an island in the air, crowned by a mass of shifting foliage. The sky above Rees seemed darker than usual, so that he felt he was suspended at the very edge of the Nebula, looking down over the mists surrounding the Core; and in all that universe of air the only sign of humanity was the Raft, a scrap of metal suspended in miles of air.

There was a heavy hand on his shoulder. Rees started. Pallis stood over him, the canopy of smoke a backdrop to his stern face. ‘What’s the matter?’ he growled. ‘Never seen a few thousand trees before?’

Rees felt himself flush. ‘I . . .’

But Pallis was grinning through his scars. ‘Listen, I understand. Most people take it all for granted. But every time I see it from outside - it gives me a kind of tingle.’ A hundred questions tumbled through Rees’s mind. What would it be like to walk on that surface? What must it have been like to build the Raft, hanging in the void above the Core?

But now wasn’t the time; there was work to do. He got to his feet, wrapping his toes in the foliage like a regular woodsman.

‘Now then, miner,’ Pallis said, ‘we’ve got a tree to fly. We have to drop back into that forest. Let’s get the bowls brimming; I want a canopy up there so thick I could walk about on it. All right?’

 At last Pallis seemed satisfied with the tree’s position over the Raft. ‘All right, lads. Now!’

Gover and Rees ran among the fire bowls, shoving handfuls of damp wood into the flames. Smoke rolled up to the canopy above them. Gover coughed as he worked, swearing; Rees found his eyes streaming, the sooty smoke scouring his throat.

The tree lurched beneath them, almost throwing Rees into the foliage, and began to fall clear of its canopy of smoke. Rees scanned the sky: the falling stars wheeled by noticeably slower than before; he guessed that the tree had lost a good third of its rotation in its attempt to escape the smoke’s darkness.

Pallis ran to the trunk and uncoiled a length of cable. He thrust his neck and shoulders down through the foliage and began to pay out the cable; Rees could see how he worked the cable to avoid snagging it on other trees.

At last the tree was sliding through the outer layers of the forest. Rees peered across at the trees they passed, each slowly turning and straining with dignity against its tether. Here and there he made out men and women crawling through the foliage; they waved to Pallis and called in distant voices.

As it entered the gloom of the forest, Rees sensed the tree’s uncertainty. Its leaves turned this way and that as it tried to assess the irregular patterns of light playing over it. At last it came to a slow, grand decision, and its turning accelerated; with a smooth surge it rose by a few yards——and came to an abrupt halt. The cable attached to its trunk was taut now; it quivered and bowed through the air as it hauled at the tree. Rees followed the line of the cable; as he had expected its far end had reached the deck of the Raft, and two men were fixing it firmly to one of the waist-high pyramids.

He got to his knees and touched the familiar wood. Sap rushed through the shaped branch, making its surface vibrate like skin; Rees could sense the tree’s agitation as it strove to escape this trap, and he felt an odd sympathy pull at his stomach.

Pallis made some final tests of the cable and then walked briskly around the wooden platform, checking that all the glowing bowls had been doused. At last he returned to the trunk and pulled a bundle of paperwork from a cavity in the wood. He crouched down and slipped through the foliage with a quiet rustle - and then popped his head back through. He peered around until he spotted Rees. ‘Aren’t you coming, lad? Not much point staying here, you know. This old girl won’t be going anywhere for a good few shifts. Well, come on; don’t keep Gover from his food.’

Hesitantly Rees made his way to the trunk. Pallis dropped through first. When he’d gone Gover hissed: ‘You’re a long way from home, mine rat. Just remember - nothing here is yours. Nothing.’ And the apprentice slipped into the screen of leaves.

Heart thumping, Rees followed.

 Like three water drops they slid down their cable through the scented gloom of the forest.

Rees worked his way hand over hand down the thin cable. At first the going was easy, but gradually a diffuse gravity field began to tug at his feet. Pallis and Gover waited at the base of the cable, peering up at him; he swung through the  last few feet, avoiding the sloping sides of the anchor cone, and landed lightly on the deck.

A man walked up bearing a battered clip pad. The man was huge, his black hair and beard barely concealing a mask of scars more livid than Pallis’s. A fine black braid was attached to the shoulder of his coverall. He scowled at Rees; the boy flinched at the power of the man’s gaze. ‘You’re welcome back, Pallis,’ the man said, his voice grim. ‘Although I can see from here you’ve brought back half your stock.’

‘Not quite, Decker,’ said Pallis coolly, handing over his paperwork. The two men moved into a huddle and went through Pallis’s lists. Gover scuffed impatiently at the deck, wiping his nose against the back of his hand.

And Rees, wide-eyed, stared.

The deck beneath his feet swept through a network of cables away into a distance he could barely comprehend. He could see buildings and people set out in great swathes of life and activity; his head seemed to spin with the scale of it all, and he almost wished he were back in the comforting confines of the Belt.

He shook his head, trying to dispel his dizziness. He concentrated on immediate things: the easy pull of gravity, the gleaming surface beneath his feet. He tapped experimentally at the deck. It made a small ringing noise.

‘Take it easy,’ Pallis growled. The big tree-pilot had finished his business and was standing before him. ‘The plate’s only a millimetre thick, on average. Although it’s buttressed for strength.’

Rees flexed his feet and jumped a few inches into the air, feeling the pull as he settled gently back. ‘That feels like half a gee.’

Pallis nodded. ‘Closer to forty per cent. We’re in the gravity well of the Raft itself. Obviously the Nebula Core is also pulling at us - but that’s tiny; and in any event we couldn’t feel it because the Raft is in orbit around the Core.’ He tilted his face up at the flying forest. ‘Most people think the trees are there to keep the Raft from falling into the Core, you know. But their function is to stabilize the Raft - to keep it from tipping over - and to counteract the effects of winds, and to let us move the Raft when we have to . . .’ Pallis bent and peered into Rees’s face, his scars a crimson net. ‘Are you OK? You look a little dizzy.’

Rees tried to smile. ‘I’m fine. I suppose I’m just disconcerted at not being in a five-minute orbit.’

Pallis laughed. ‘Well, you’ll get used to it.’ He straightened. ‘Now then, young man, I have to decide what’s to be done with you.’

Rees felt a coldness prickle over his scalp as he began to think ahead to the moment when he would be abandoned by the tree-pilot, and scorn for himself ran through his thoughts. Had he boldly left his home only to become dependent on the kindness of a stranger? Where was his courage?

He straightened his back and concentrated on what Pallis was saying.

‘ . . . I’ll have to find an Officer,’ the pilot mused, scratching a stubbly chin. ‘Log you as a stowaway. Get you a temporary Class assignment until the next tree goes out. All that paperwork, damn it . . .

‘By the Bones, I’m too tired. And hungry, and dirty. Let’s leave it until next  shift. Rees, you can stop over at my cabin until it’s sorted. You too, Gover, though the prospect is hardly enticing.’

The apprentice stared into the distance; he didn’t look around at the pilot’s words.

‘But I don’t have supplies for three growing lads like us. Or even one, come to think of it. Gover, get out to the Rim and get a couple of shifts’ worth on my number, will you? You too, Rees; why not? You’ll enjoy the sightseeing. I’ll go scrape a few layers of dust off my cabin.’

And so Rees found himself trailing the apprentice through the swarm of cables. Gover stalked ahead, not deigning to wait; in all this murky, tree-shadowed world the apprentice was Rees’s only fixed point, and so the miner made sure he didn’t lose sight of Gover’s unprepossessing back.

They came to a thoroughfare cut through the tangle of cables. It was crowded with people. Gover paused at the edge of the thoroughfare and stood in sullen silence, evidently waiting for something. Rees stood beside him and looked around. The clear, straight path was about ten yards wide: it was like looking along a tree-roofed tunnel. The path was lined with light; Rees made out globes fixed to the cables just like the globes in the depths of the star mine.

There were people everywhere, an even stream that flowed briskly in both directions along the path. Some of them stared at Rees’s dishevelled appearance, but most politely looked away. They were all clean and well-groomed - although there were hollow eyes and pale cheeks, as if some sickness were haunting the Raft. Men and women alike wore a kind of coverall of some fine, grey material; some wore gold braid on their shoulders or cuffs, often woven in elaborate designs. Rees glanced down at his own battered tunic - and with a jolt recognized it as an aged descendant of the garments of the Raft population. So miners wore Raft cast-offs?

He wondered what Sheen would say about that . . .

Two small boys were standing before him, gazing with round eyes at his dingy tunic. Rees, horribly embarrassed, hissed to Gover: ‘What are we waiting for? Can’t we move on?’

Gover swivelled his head and fixed Rees with a look of dull contempt.

Rees tried to smile at the boys. They just stared.

Now there was a soft, rushing sound from the centre of the Raft. Rees, with some relief, stepped out into the thoroughfare, and he made out the bizarre sight of a row of faces sliding towards him above the crowd. Gover stepped forward and held up a hand. Rees watched him curiously——and the rushing grew to a roar. Rees turned to see the blunt prow of a Mole bearing down on him. He stumbled back; the speeding cylinder narrowly missed his chest. The Mole rolled to a halt a few yards from Gover and Rees. A row of simple seats had been fixed to the upper surface of the Mole; people rode in them, watching him incuriously.

Rees found his mouth opening and closing. He had expected some wonderful sights on the Raft, but - this? The little boys’ mouths were round with astonishment at his antics. Gover was grinning. ‘What’s the matter, mine rat? Never  seen a bus before?’ The apprentice walked up to the Mole and, with a practised swing, stepped up into a vacant seat.

Rees shook his head and hurried after the apprentice. There was a low shelf around the base of the Mole; Rees stepped onto it and turned cautiously, lowering himself into the seat next to Gover’s - and the Mole jolted into motion. Rees tumbled sideways, clinging to chair arms; he had to wriggle around until he was facing outwards, and at last found himself gliding smoothly above the heads of the throng.

The boys ran after the Mole, shouting and waving; Rees did his best to ignore them, and after a few yards they tired and gave up.

Rees stared frankly at the man next to him, a thin, middle-aged individual with a sheaf of gold braid at his cuff. The man studied him with an expression of disdain, then moved almost imperceptibly to the far side of his seat.

He turned to Gover. ‘You call me a “mine rat”. What exactly is a “rat”?’

Gover sneered. ‘A creature of old Earth. Vermin, the lowest of the low. Have you heard of Earth? It’s the place we—’ he emphasized the word ‘—came from.’

Rees thought that over; then he studied the machine he was riding. ‘What did you call this thing?’

Gover looked at him with mock pity. ‘This is a bus, mine rat. Just a little something we have here in the civilized world.’

Rees studied the lines of the cylinder under its burden of furniture and passengers. It was a Mole all right; there were the scorch marks showing where - something - had been cut away. On an impulse he leaned over and thumped the surface of the ‘bus’ with his fist. ‘Status!’

Gover studiously ignored him. Rees was aware of his thin neighbour regarding him with curious disgust—

—and then the bus reported loudly, ‘Massive sensor dysfunction.’

The voice had sounded from somewhere under the thin man; he jumped and stared open-mouthed at the seat beneath him.

Gover looked at Rees with a grudging interest. ‘How did you do that?’

Rees smiled, relishing the moment. ‘Oh, it was nothing. You see, we have - ah - buses where I come from too. I’ll tell you about it some time.’

And with a delicious coolness he settled back to enjoy the ride.

 The journey lasted only a few minutes. The bus paused frequently, passengers alighting and climbing aboard at each stop.

They passed abruptly out of the mass of cables and slid over a clear expanse of deck. Unimpeded Nebula light dazzled Rees. When he looked back the cables were like a wall of textured metal hundreds of feet tall, topped by discs of foliage.

The nose of the bus began to rise.

At first Rees thought it was his imagination. Then he noticed the passengers shifting in their seats; and still the tilt increased, until it seemed to Rees that he was about to slide back down a metal slope to the cables.

He shook his head tiredly. He had had enough wonders for one shift. If only Gover would give him a few hints about what was going on—

He closed his eyes. Come on, think it through, he told himself. He thought of  the Raft as he had seen it from above. Had it looked bowl-shaped? No, it had been flat all the way to the Rim; he was sure of that. Then what?

Fear shot through him. Suppose the Raft was falling! Perhaps the cables on a thousand trees had snapped; perhaps the Raft was tipping over, spilling its human cargo into the pit of air—

He snorted as with a little more thought he saw it. The bus was climbing out of the Raft’s gravity well, which was deepest at the structure’s centre. If the bus’s brakes failed now it would roll back along the plane in from the Rim towards the Raft’s heart . . . just as if it were rolling downhill. In reality the Raft was, of course, a flat plate, fixed in space; but its central gravity field made it seem to tilt to anyone standing close to the Rim.

When the slope had risen to one in one the bus shuddered to a halt. A set of steps had been fixed to the deck alongside the bus’s path; they led to the very Rim. The passengers jumped down. ‘You stay there,’ Gover told Rees; and he set off after the others up the shallow stairs.

Fixed almost at the Rim was the huge, silhouetted form of what must be a supply machine. The passengers formed a small queue before it.

Rees obediently remained in his seat. He longed to examine the device at the Rim. But there would be another shift, time and fresh energy to pursue that.

It would be nice, though, to walk to the edge and peer into the depths of the Nebula . . . Perhaps he might even glimpse the Belt.

One by one the passengers returned to the bus bearing supply packets, like those which Pallis had brought to the Belt. The last passenger thumped the nose of the bus; the battered old machine lurched into motion and set off down the imaginary slope.

 Pallis’s cabin was a simple cube partitioned into three rooms: there was an eating area, a living room with seats and hammocks, and a cleaning area with a sink, toilet and shower head.

Pallis had changed into a long, heavy robe. The garment’s breast bore a stylized representation of a tree in the green braid which Rees had come to recognize as the badge of Pallis’s woodsman Class. He told Rees and Gover to clean themselves up. When it was Rees’s turn he approached the gleaming spigots with some awe; he barely recognized the clean, sparkling stuff that emerged as water.

Pallis prepared a meal, a rich meat-sim broth. Rees sat cross-legged on the cabin floor and ate eagerly. Gover sat in a chair wrapped in his customary silence.

Pallis’s home was free of decoration save for two items in the living area. One was a cage constructed of woven slats of wood, suspended from the ceiling; within it five or six young trees hovered and fizzed, immature branches whirling. They filled the room with motion and the scent of wood. Rees saw how the skitters, one or two adorned with bright flowers, fizzed towards the cabin lights, bumping in soft frustration against the walls of their cage. ‘I let them out when they’re too big,’ Pallis told Rees. ‘They’re just - company, I suppose. You know, there are some who bind up these babies with wire to stunt their growth, distort their shapes. I can’t envisage doing that. No matter how attractive the result.’

The other item of decoration was a photograph, a portrait of a woman. Such things weren’t unknown in the Belt - the ancient, fading images were handed down through families like shabby heirlooms - but this portrait was fresh and vivid. With Pallis’s permission Rees picked it up—

—and with a jolt he recognized the smiling face.

He turned to Pallis. ‘It’s Sheen.’

Pallis shifted uncomfortably in his chair, his scars flaring red. ‘I should have guessed you’d know her. We - used to be friends.’

Rees imagined the pilot and his shift supervisor together. The picture was a little incongruous - but not as immediately painful as some such couplings he had envisaged in the past. Pallis and Sheen was a concept he could live with.

He returned the photo to its frame and resumed his meal, chewing thoughtfully.

At the turn of the shift they settled for sleep.

Rees’s hammock was yielding and he relaxed, feeling somehow at home. The next shift would bring more changes, surprises and confusions; but he would face that when it came. For the next few hours he was safe, cupped in the bowl of the Raft as if in the palm of a hand.

 A respectful knock jolted Hollerbach out of his trance-like concentration. ‘Eh? Who the hell is that?’ His old eyes took a few seconds to focus - and his mind longer to clear of its whirl of food test results. He reached for his spectacles. Of course the ancient artefact didn’t really fit his eyes, but the discs of glass did help a little.

A tall, scarred man loomed into semi-focus, advancing hesitantly into the office. ‘It’s me, Scientist. Pallis.’

‘Oh, pilot. I saw your tree return, I think. Good trip?’

Pallis smiled tiredly. ‘I’m afraid not, sir. The miners have had a few troubles—’

‘Haven’t we all?’ Hollerbach grumbled. ‘I just hope we don’t poison the poor buggers with our food pods. Now then, Pallis, what can I do for you - oh, by the Bones, I’ve remembered. You’ve brought back that damn boy, haven’t you?’ He peered beyond Pallis; and there, sure enough, was the skinny, insolent figure of Gover. Hollerbach sighed. ‘Well, you’d better see Grye and return to your usual duties, lad. And your studies. Maybe we’ll make a Scientist of you yet, eh? Or,’ he muttered as Gover departed, ‘more likely I’ll lob you over the Rim myself. Is that all, Pallis?’

The tree-pilot looked embarrassed; he shifted awkwardly and his scar network flared crimson. ‘Not quite, sir. Rees!’

Now another boy approached the office. This one was dark and lean and dressed in the ragged remnants of a coverall - and he stopped in surprise at the doorway, eyes fixed to the floor.

‘Come on, lad,’ Pallis said, not unkindly. ‘It’s only carpet; it doesn’t bite.’

The strange boy stepped cautiously over the carpet until he stood before Hollerbach’s desk. He raised his eyes - and again his mouth dropped with obvious shock.

‘Good God, Pallis,’ Hollerbach said, running a hand self-consciously over his bald scalp, ‘what have you brought me here? Hasn’t he ever seen a Scientist before?’

Pallis coughed; he seemed to be trying to hide a laugh. ‘I don’t think it’s that, sir. With all respect, I doubt if the lad’s ever seen anyone so old.’

Hollerbach opened his mouth - then closed it again. He inspected the boy more carefully, noting the heavy muscles, the scarred hands and arms. ‘Where are you from, lad?’

He spoke up clearly. ‘The Belt.’

‘He’s a stowaway,’ Pallis said apologetically. ‘He travelled back with me and—’

‘And he’s got to be shipped straight home.’ Hollerbach sat back and folded his skinny arms. ‘I’m sorry, Pallis; we’re overpopulated as it is.’

‘I know that, sir, and I’m having the forms processed right now. As soon as a tree is loaded he could be gone.’

‘Then why bring him here?’

‘Because . . .’ Pallis hesitated. ‘Hollerbach, he’s a bright lad,’ he finished in a rush. ‘He can - he gets status reports from the buses—’

Hollerbach shrugged. ‘So do a good handful of smart kids every shift.’ He shook his head, amused. ‘Good grief, Pallis, you don’t change, do you? Do you remember how, as a kid, you’d bring me broken skitters? And I’d have to fix up little paper splints for the things. A damn lot of good it did them, of course, but it made you feel better.’

Pallis’s scars darkened furiously; he avoided Rees’s curious gaze.

‘And now you bring home this bright young stowaway and - what? - expect me to take him on as my chief apprentice?’

Pallis shrugged. ‘I thought, maybe just until the tree was ready . . .’

‘You thought wrong. I’m a busy man, tree-pilot.’

Pallis turned to the boy. ‘Tell him why you’re here. Tell him what you told me, on the tree.’

Rees was staring at Hollerbach. ‘I left the Belt to find out why the Nebula is dying,’ he said simply.

The Scientist sat forward, intrigued despite himself. ‘Oh, yes? We know why it’s dying. Hydrogen depletion. That’s obvious. What we don’t know is what to do about it.’

Rees studied him, apparently thinking it over. Then he asked: ‘What’s hydrogen?’

Hollerbach drummed his long fingers on the desk top, on the point of ordering Pallis out of the room . . . But Rees was waiting for an answer, a look of bright inquiry in his eyes.

‘Hmm. That would take more than a sentence to explain, lad.’ Another drum of the fingers. ‘Well, maybe it wouldn’t do any harm - and it might be amusing—’

‘Sir?’ Pallis asked.

‘Are you any good with a broom, lad? The Bones know we could do with someone to back up that useless article Gover. Yes, why not? Pallis, take him to  Grye. Get him a few chores to do; and tell Grye from me to start him on a bit of basic education. He may as well be useful while he’s eating our damn food. Just until the tree flies, mind.’

‘Hollerbach, thanks—’

‘Oh, get out, Pallis. You’ve won your battle. Now let me get on with my work. And in future keep your damn lame skitters to yourself!’
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A handbell shaken somewhere told him that the shift was over. Rees peeled off his protective gloves and with an expert eye surveyed the lab; after his efforts its floor and walls now gleamed in the light of the globes fixed to the ceiling.

He walked slowly out of the lab. The light from the star above made his exposed skin tingle, and he rested for a few seconds, drinking in gulps of antiseptic-free air. His back and thighs ached and the skin of his upper arms itched in a dozen places: trophies of splashes of powerful cleaning agents.

The few dozen shifts before the next tree departure seemed to be flying past. He drank in the exotic sights and scents of the Raft, anticipating a return to a lifetime in a lonely cabin in the Belt; he would pore over these memories as Pallis must treasure his photograph of Sheen.

But what he’d been shown and taught had been precious little, he admitted to himself - despite Hollerbach’s vague promises. The Scientists were an unprepossessing collection - mostly middle-aged, overweight and irritable. Brandishing the bits of braid that denoted their rank they moved about their strange tasks and ignored him. Grye, the assistant who’d been assigned the task of educating him, had done little more than provide Rees with a child’s picture book to help him read, together with a pile of quite incomprehensible lab reports.

Although he’d certainly learned enough about cleaning, he reflected ruefully.

But occasionally, just occasionally, his skitter-like imagination would be snagged by something. Like that series of bottles, set out like bar stock in one of the labs, filled with tree sap in various stages of hardening—

‘You! What’s your name? Oh, damn it, you, boy! Yes, you!’

Rees turned to see a pile of dusty volumes staggering towards him. ‘You, the lad from the mine. Come and give me a hand with this stuff . . .’ Over the volumes appeared a round face topped by a bald scalp, and Rees recognized Cipse, the Chief Navigator. Forgetting his aches he hurried towards the puffing Cipse and, with some delicacy, took the top half of the pile.

Cipse panted with relief. ‘Took your time, didn’t you?’

‘I’m sorry . . .’

‘Well, come on, come on; if we don’t get these printouts to the Bridge sharpish those buggers in my team will have cleared off to the bars again, you mark my words, and that’ll be another shift lost.’ Rees hesitated, and after a few paces Cipse turned. ‘By the Bones, lad, are you deaf as well as stupid?’

Rees felt his mouth working. ‘I . . . you want me to bring this stuff to the Bridge?’

‘No, of course not,’ Cipse said heavily. ‘I want you to run to the Rim and dump it over the side, what else . . .? Oh, for the love of - come on, come on!’

And he set off once more.

Rees stood there for a full half-minute.

The Bridge . . . !

Then he ran after Cipse towards the heart of the Raft.

 The city on the Raft had a simple structure. Seen from above - without its covering deck of trees - it would have appeared as a series of concentric circles.

The outermost circle, closest to the Rim, was fairly empty, studded by the imposing bulks of supply machines. Within that was a band of storage and industrial units, a noisy, smoky place. Next came residential areas, clusters of small cabins of wood and metal. Rees had come to understand that the lower-placed citizens occupied the cabins closest to the industrial region. Within the housing area was a small region containing various specialist buildings: a training unit, a crude hospital - and the labs of the Scientist class where Rees was living and working. Finally, the innermost disc of the Raft - into which Rees had not previously been allowed - was the preserve of the Officers.

And at the centre, at the hub of the Raft itself, was embedded the gleaming cylinder which Rees had spotted on his first arrival here.

The Bridge . . . And now, perhaps, he might be allowed to enter it.

The Officers’ cabins were larger and better finished than those of the ordinary crew; Rees stared with some awe at the carved door frames and curtained windows. Here there were no running children, no perspiring workers; Cipse slowed his bustle to a more stately walk, nodding to the gold-braided men and women they encountered.

Pain lanced through Rees’s foot as he stubbed his toe on a raised deck plate. His load of books tumbled to the surface, yellowed pages opening tiredly to reveal tables of numbers; each page was stamped with the mysterious letters ‘IBM’.

‘Oh, by the Bones, you useless mine rat!’ Cipse raged. Two young Officer cadets walked by; the braid in their new caps glittered in the starlight and they pointed at Rees, laughing quietly.

‘I’m sorry,’ Rees said, face burning. How had he tripped? The deck was a flat mosaic of welded iron plates . . . or was it? He stared down. The plates here were curved and studded with rivets, and their sheen was silvery, a contrast to the rusty tinge of the iron sheets further out. On one plate, a few feet away, was a blocky, rectangular design; it was tantalizingly incomplete, as if huge letters had once been painted on a curving wall, and the surface cut up and reassembled.

Cipse muttered, ‘Come on, come on . . .’

Rees picked up the books and hurried after Cipse. ‘Scientist,’ he said nervously, ‘why is the deck here so different?’

Cipse gave him a glance of exasperation. ‘Because, lad, the innermost part of the Raft is the oldest. The areas further out were added later, constructed of  sheets of star metal; this part was built of hull sections. All right?’

‘Hull? The hull of what?’

But Cipse, bustling along, would not reply.

Rees’s imagination whirled like a young tree. Hull plates! He imagined the hull of a Mole; if that were cut up and reassembled then that, too, would be an uneven thing of broken curves.

But the shell of a Mole would be much too small to provide all this area. He imagined a huge Mole, its mighty walls curving far above his head . . .

But that wouldn’t be a Mole. A Ship, then? Were the children’s tales of the Ship and its Crew true after all?

He felt frustration well up inside him; it was almost like the ache he sometimes felt to reach out to Sheen’s cool flesh . . . If only someone would tell him what was going on!

At last they passed through the innermost rank of dwellings and came to the Bridge. Rees found his pace slowing despite his will; he felt his heart pump within his chest.

The Bridge was beautiful. It appeared as a half-cylinder twice his height and perhaps a hundred paces long; it lay on its side, embedded neatly in the deck. Rees remembered flying under the Raft and seeing the other half of the cylinder hanging beneath the plates like some vast insect. The pile of books still in his arms, he stepped closer to the curving wall. The surface was of a matt, silvery metal that softened the harsh starlight to a pink-gold glow. An arched door frame had been cut into the wall; its lines were the finest, cleanest work Rees had ever seen. The plates of the disassembled hull lapped around the cylinder, and Rees saw how neatly they had been cut and joined to the wall.

He tried to imagine the men who had done this wonderful work. He had a vague picture of godlike creatures disassembling another, huge, cylinder with glowing blades . . . And later generations had added their crude accretions around the gleaming heart of the Raft, their grace and power dwindling as thousands of shifts wore away.

‘. . . I said now, mine rat!’ The Navigator’s face was pink with fury; Rees shook himself out of his daydream and hurried to join Cipse at the doorway.

Another Scientist emerged from the shining interior of the Bridge; he took Rees’s load. Cipse gave Rees one last glance. ‘Now get back to your work, and be thankful if I don’t tell Hollerbach to feed you to the reprocessing plants—’ Muttering, the Navigator turned and disappeared into the interior of the Bridge.

Reluctant to leave this magical area Rees reached out and stroked the silver wall with his fingertips - and pulled his hand back, startled; the surface was warm, almost like skin, and impossibly smooth. He pushed his hand flat against the wall and let his palm slide over the surface. It was utterly frictionless, as if slick with some oily fluid—

‘What’s this? A mine rat nibbling at our Bridge?’

He turned with a start. The two young Officers he had noticed earlier stood before him, hands on hips; they grinned easily. ‘Well, boy?’ the taller of them said. ‘Do you have any business here?’

‘No, I—’

‘Because if not, I suggest you clear off back to the Belt where the other rats hide out. Or perhaps we should help you on your way, eh, Jorge?’

‘Doav, why not?’

Rees studied the relaxed, handsome young men. Their words were scarcely harsher than Cipse’s had been . . . but the youth of these cadets, the way they aped their elders so unthinkingly, made their contempt almost impossible to stomach, and Rees felt a warm anger well up inside him.

But he couldn’t afford to make enemies.

Deliberately he turned his face away from the cadets and made to step past them . . . But the taller cadet, Doav, was in his way. ‘Well, rat?’ He extended one finger and poked at Rees’s shoulder—

—and, almost against his will, Rees grabbed the finger in one fist; with an easy turn of his wrist he bent the cadet’s hand back on itself. The young man’s elbow was forced forward to save the finger from snapping, and his knees bent into a half-kneel before Rees. Pain showed in a sheen of sweat on his brow, but he clenched his teeth, refusing to cry out.

Jorge’s smile faded; his hands hung at his sides, uncertain.

‘My name is Rees,’ the miner said slowly. ‘Remember that.’

He released the finger. Doav slumped to his knees, nursing his hand; he glared up. ‘I’ll remember you, Rees; have no fear,’ he hissed.

Already regretting his outburst Rees turned his back and walked away. The cadets didn’t follow.

 Slowly Rees dusted his way around Hollerbach’s office. Of all the areas to which his chores brought him access, this room was the most intriguing. He ran a fingertip along a row of books; their pages were black with age and the gilt on their spines had all but worn away. He traced letters one by one: E . . . n . . . c . . . y . . . c . . . Who, or what, was an ‘Encyclopaedia’? He daydreamed briefly about picking up a volume, letting it fall open . . .

Again that almost sexual hunger for knowledge swept through him.

Now his eye was caught by a machine, a thing of jewelled cogs and gears about the size of his cupped hands. At its centre was set a bright silver sphere; nine painted orbs were suspended on wires around the sphere. It was beautiful, but what the hell was it?

He glanced about. The office was empty. He couldn’t resist it.

He picked up the device, relishing the feel of the machined metal base—

‘Don’t drop it, will you?’

He started. The intricate device juggled through the air, painfully slowly; he grabbed it and returned it to its shelf.

He turned. Silhouetted in the doorway was Jaen, her broad, freckled face creased into a grin. After a few seconds he smiled back. ‘Thanks a lot,’ he said.

The apprentice walked towards him. ‘You should be glad it’s only me. Anybody else and you’d be off the Raft by now.’

He shrugged, watching her approach with mild pleasure. Jaen was the senior apprentice of Cipse, the Chief Navigator; only a few hundred shifts older than Rees, she was one of the few inhabitants of the labs to show him anything other  than contempt. She even seemed to forget he was a mine rat, sometimes . . . Jaen was a broad, stocky girl; her gait was confident but ungainly. Uncomfortably Rees found himself comparing her with Sheen. He was growing fond of Jaen; he believed she could become a good friend.

But her body didn’t pull at his with the intensity of the mine girl’s.

Jaen stood beside him and ran a casual fingertip over the little device. ‘Poor old Rees,’ she mocked. ‘I bet you don’t even know what this is, do you?’

He shrugged. ‘You know I don’t.’

‘It’s called an orrery.’ She spelt the word for him. ‘It’s a model of the Solar System.

‘The what?’

Jaen sighed, then she pointed at the silver orb at the heart of the orrery. ‘That’s a star. And these things are balls of - iron, I suppose, orbiting around it. They’re called planets. Mankind - the folk on the Raft, at least - originally came from one of these planets. The fourth, I think. Or maybe the third.’

Rees scratched his chin. ‘Really? There can’t have been too many of them.’

‘Why not?’

‘No room. If the planet was any size the gees would be too high. The star kernel back home is only fifty yards wide - and it’s mostly air - and it has a surface gravity of five gee.’

‘Yeah? Well, this planet was a lot bigger. It was—’ She extended her hands. ‘Miles wide. And the gravity wasn’t crushing. Things were different.’

‘How?’

‘ . . . I’m not sure. But the surface gravity was probably only, I don’t know, three or four gee.’

He thought that over. ‘In that case, what’s a gee? I mean, why is a gee the size it is - no larger and no smaller?’

Jaen had been about to say something else; now she frowned in exasperation. ‘Rees, I haven’t the faintest idea. By the Bones, you ask stupid questions. I’m almost tempted not to tell you the most interesting thing about the orrery.’

‘What?’

‘That the System was huge. The orbit of the planet took about a thousand shifts . . . and the star at the centre was a million miles wide!’

He thought that over. ‘Garbage,’ he said.

She laughed. ‘What do you know?’

‘A star like that is impossible. It would just implode.’

‘You know it all.’ She grinned at him. ‘I just hope you’re as clever at lugging supplies in from the Rim. Come on; Grye has given us a list of stuff to collect.’

‘OK.’

Carrying his cleaning equipment he followed her broad back from Hollerbach’s office. He glanced back once at the orrery, sitting gleaming in the shadows of its shelf.

A million miles? Ridiculous, of course.

But what if . . .?

They sat side by side on the bus; the machine’s huge tyres made the journey soothingly smooth.

Rees surveyed the mottled plates of the Raft, the people hurrying by on tasks and errands of whose nature even now he was uncertain. His fellow passengers sat patiently through the journey, some of them reading. Rees found these casual displays of literacy somehow startling.

He found himself sighing.

‘What’s the matter with you?’

He grinned ruefully at Jaen. ‘Sorry. It’s just . . . I’ve been here such a short time, and I seem to have learned so little.’

She frowned. ‘I thought you were getting some kind of crammer classes from Cipse and Grye.’

‘Not really,’ he admitted. ‘I guess I can see their point of view. I wouldn’t want to waste time on a stowaway who is liable to be dumped back home within a few shifts.’

She scratched her nose. ‘That might be the reason. But the two of them have never been shy of parading their knowledge in front of me. Rees, you ask damn hard questions. I suspect they’re a little afraid of you.’

‘That’s crazy—’

‘Let’s face it, most of those old buggers don’t know all that much. Hollerbach does, I think; and one or two others. But the rest just follow the ancient printouts and hope for the best. Look at the way they patch up the ancient instruments with wood and bits of string . . . They’d be lost if anything really unexpected happened - or if anyone asked them a question from a strange angle.’

Rees thought that over and reflected how far his view of the Scientists had shifted since his arrival here. Now he saw that they were frail humans like himself, struggling to do their best in a world growing shabbier. ‘Anyway,’ he said, ‘it doesn’t make a lot of difference. Every time I open my eyes I see questions that don’t get answered. For instance, on every page of Cipse’s numbers books is written “IBM”. What does that mean?’

She laughed. ‘You’ve got me there. Maybe it’s something to do with the way those books were produced. They come from the Ship, you know.’

His interest quickened. ‘The Ship? You know, I’ve heard so many stories about that I’ve no idea what’s true.’

‘My understanding is that there really was a Ship. It was broken up to form the basis of the Raft itself.’

He pondered that. ‘And the original Crew printed those books?’

She hesitated, obviously near the limits of her knowledge. ‘They were produced a few generations later. The first Crew had kept their understanding in some kind of machine.’

‘What machine?’

‘. . . I don’t know. Maybe a talking machine, like the buses. The thing was more than a recording device, though. It could do calculations and computations.’

‘How?’

‘Rees,’ she said heavily, ‘if I knew that I’d build one. OK? Anyway, with the passing of time the machine began to fail, and the crew were afraid they wouldn’t  be able to continue their computations. So, before it expired, the machine printed out everything it knew. And that includes an ancient type of table called “logarithms” to help us do calculations. That’s what Cipse was lugging in to the Bridge. Maybe you’ll learn how to use logarithms, some day.’

‘Yeah. Maybe.’

The bus rolled out of the thicket of cables; Rees found himself squinting in the harsh light of the star poised above the Raft.

Jaen was saying, ‘You understand Cipse’s job, do you?’

‘I think so, he said slowly. ‘Cipse is a Navigator. His job is to work out where the Raft should move to.’

Jaen nodded. ‘And the reason we have to do that is to get out of the path of the stars falling in from the rim of the Nebula.’ She jerked a thumb at the glowing sphere above. ‘Like that one. In the Bridge they keep records of approaching stars, so they can move the Raft in plenty of time. I reckon we’ll be shifting soon . . . That’s a sight to see, Rees; I hope you don’t miss it. All the trees tilting in unison, the rush of wind across the deck - and if I get through my appraisal I’ll be working on the moving team.’

‘Good for you,’ he said sourly.

With a sudden seriousness she patted his arm. ‘Don’t give up hope, miner. You’re not off the Raft yet.’

He smiled at her, and they spent the rest of the journey in silence.

The bus reached the edge of the Raft’s gravity well. The Rim approached like a knife edge against the sky, and the bus strained to a halt beside a broad stairway. Rees and Jaen joined a queue of passengers before a supply dispenser. An attendant sat sullenly beside the machine, silhouetted against the sky; Rees, staring absently, found him vaguely familiar.

The supply machine was an irregular block as tall as two men. Outlets pierced its broad face, surrounding a simple control panel reminiscent to Rees of the Mole’s. On the far side a nozzle like a huge mouth strained outwards at the atmosphere of the Nebula; Rees had learned that the machine’s raw material was drawn in by that nozzle from the life-rich air, and it wasn’t hard to imagine the machine taking huge breaths through those metal lips.

Jaen murmured in his ear: ‘Powered by a mini black hole, you know.’

He jumped. ‘A what?’

She grinned. ‘You don’t know? I’ll tell you later.’

‘You enjoy this, don’t you?’ he hissed.

Away from the shelter of the flying forest the starlight from above was intense. Rees found sweat droplets trickling into his eyes; he blinked, and found himself staring at the broad neck of the man in front of him. The flesh was studded with coarse black hair and was glistening damp near the collar. The man raised a wide, pug face to the star. ‘Damn heat,’ he grunted. ‘Don’t know why we’re still sitting underneath the bloody thing. Mith ought to get off his fat arse and do something about it. Eh?’ He glared inquisitively at Rees.

Rees smiled back uncertainly. The man gave him a strange look, then turned away.

After uncomfortable minutes the queue cleared, passengers squeezing past  them down the stairs with their packets of food, water and other materials. Watched by the sullen attendant, Rees and Jaen stepped up to the machine; Jaen began to tap into the control panel one of the Scientists’ registration numbers, and then a complex sequence detailing their requirements. Rees marvelled at the way her fingers flew over the keyboard - yet another skill he might never get the chance to learn . . .

And he became aware that the attendant was grinning at him. The man sat on a tall wooden stool, arms folded; black stripes were stitched into his shabby coverall. ‘Well, well,’ he said slowly. ‘It’s the mine rat.’

‘Hello, Gover,’ Rees said stiffly.

‘Still skivvying for those old farts in Science, eh? I’d have thought they’d chuck you into the nozzles by now. All you mine rats are good for . . .’

Rees found his fists clenching; his biceps bunched almost painfully.

‘So you’re still the same nasty piece of work, eh, Gover?’ Jaen snapped. ‘Getting thrown out of Science hasn’t helped your character development, then.’

Gover bared yellow teeth. ‘I chose to leave. I’m not spending my life with those useless old space-wasters. At least with Infrastructure I’m doing real work. Learning real skills.’

Jaen lodged her fists on her hips. ‘Gover, if it wasn’t for the Scientists the Raft would have been destroyed generations ago.’

He sniffed, looking bored. ‘Sure. You keep believing it.’

‘It’s the truth.’

‘Maybe once. But what about now? Why haven’t they moved us out from under that thing in the sky, then?’

Jaen took an angry breath . . . then hesitated, having no easy answer.

Gover didn’t seem interested in his small victory. ‘It doesn’t matter. Think what you want. The people who really keep this Raft flying - Infrastructure, the woodsmen, the carpenters and metal-workers - we are going to be heard before long. And that will be the start of the long drop for all the parasites.’

Jaen frowned. ‘What’s that supposed to mean?’

But Gover had turned away, smiling cynically; and a man behind them growled, ‘Come on; move it, you two.’

They returned to the bus clutching pallets of supplies. Rees said, ‘What if he’s right, Jaen? What if the Scientists, the Officers are - not allowed to work any more?’

She shivered. ‘Then it’s the end of the Raft. But I know Gover; he’s just puffing up his own importance, to make us think he’s happy with his move to Infrastructure. He’s always been the same.’

Rees frowned. Maybe, he thought.

But Gover had sounded very sure.

 A few shifts later Hollerbach asked to see Rees.

Rees paused outside the Chief Scientist’s office, drawing deep breaths. He felt as if he were poised on the Rim of the Raft; the next few moments might shape the rest of his life.

Pushing his shoulders back he entered the office.

Hollerbach was bent over paperwork by the light of a globe over his desk. He scowled up at Rees’s approach. ‘Eh? Who’s that? Oh, yes; the miner lad. Come in, come in.’ He waved Rees to a chair before the desk; then he rested back in his armchair, bony arms folded behind his head. The light above the desk made the hollows around his eyes seem enormously deep.

‘You asked to see me,’ Rees said.

‘I did, didn’t I?’ Hollerbach stared frankly at Rees. ‘Now then; I hear you’ve been making yourself useful around the place. You’re a hard worker, and that’s something all too rare . . . So thank you for what you’ve done. But,’ he went on gently, ‘a supply tree has been loaded and is ready to fly to the Belt. Next shift. What I have to decide is whether you’re to be on it or not.’

A thrill coursed through Rees; perhaps he still had a chance to earn a place here. Anticipating some kind of test, he hastily reviewed the fragments of knowledge he had acquired.

Hollerbach got out of his chair and began to walk around the office. ‘You know we’re overpopulated here,’ he said. ‘And we have . . . problems with the supply dispensers, so that’s not going to get any easier. On the other hand, now that I’ve shed that useless article Gover I have a vacancy in the labs. But unless it’s really justified I can’t make a case for keeping you.’

Rees waited.

Hollerbach frowned. ‘You keep your own counsel, don’t you, lad? Very well . . . If you were going to ask me one question, now, before you’re shipped out of here - and I guaranteed to answer it as fully as I could - what would it be?’

Rees felt his heart pound. Here was the test, the moment of Rim balancing - but it had come in such an unexpected form. One question! What was the one key that might unlock the secrets against which his mind battered like a skitter against a globe lamp?

The seconds ticked away; Hollerbach regarded him steadily, thin hands steepled before his face.

At last, almost on impulse, Rees asked: ‘What’s a gee?’

Hollerbach frowned. ‘Explain.’

Rees bunched his fists. ‘We live in a universe filled with strong, shifting gravity fields. But we have a standard unit of gravitational acceleration . . . a gee. Why should this be so? And why should it have the particular value it does?’

Hollerbach nodded. ‘And what answer would you anticipate?’

‘That the gee relates to the place man came from. It must have had a large area over which gravity was stable, with a value of what we call a gee. So that became the standard. There’s nowhere in the universe with such a region - not even the Raft. So maybe some huge Raft in the past, that’s now broken up—’

Hollerbach smiled, the skin stretching over his bony jaw. ‘That’s not bad thinking . . . Suppose I told you that there has never been anywhere in this universe with such a region?’

Rees thought that over. ‘Then I’d suggest that men came here from somewhere else.’

‘Are you sure about that?’

‘Of course not,’ Rees said defensively. ‘I’d have to check it out . . . find more evidence.’

The old Scientist shook his head. ‘Boy, I suspect there’s more scientific method in your untrained head than in whole cadres of my so-called assistants.’

‘But what’s the answer?’

Hollerbach laughed. ‘You are a rare creature, aren’t you? More interested in understanding than in your own fate . . .

‘Well, I’ll tell you. Your guess was quite right. Men don’t belong in this universe. We came here in a Ship. We passed through something called Bolder’s Ring, which was a kind of gateway. Somewhere in the cosmos on the other side of the Ring is the world we came from. It’s a planet, incidentally; a sphere, not a Raft, about eight thousand miles wide. And its surface has a gravity of exactly one gee.’

Rees frowned. ‘Then it must be made of some gas.’

Hollerbach took the orrery from the shelf and studied the tiny planets. ‘It’s a ball of iron, actually. It couldn’t exist . . . here.

‘Gravity is the key to the absurd place we’re stranded in, you see; gravity here is a billion times as strong as in the universe we came from. Here our home planet would have a surface gravity of a billion gees - if it didn’t implode in an instant. And celestial mechanics are a joke. The home world takes more than a thousand shifts to orbit around its star. Here it would take just seventeen minutes!

‘Rees, we don’t believe the Crew intended to bring the Ship here. It was probably an accident. As soon as the increased gravity hit, large parts of the Ship collapsed. Including whatever they used to propel it through the air. They must have fallen into the Nebula, barely understanding what was happening, frantically seeking a way to stay out of the Core . . .’

Rees thought of the foundry implosion and his imagination began to construct a scene . . .

. . . Crew members hurried through the corridors of their falling Ship; smoke filled the passageways as lurid flames singed the air. The hull was breached; the raw air of the Nebula scoured through the cabins, and through rents in the silver walls the Crew saw flying trees and huge, cloudy whales, all utterly unlike anything in their experience . . .

‘The Bones alone know how they survived those first few shifts. But survive they did; they harnessed trees and stayed out of the clutches of the Core; and gradually men spread through the Nebula, to the Belt worlds and beyond—’

‘What?’ Rees’s focus snapped back to the present. ‘But I thought you were describing how the Raft folk got here . . . I assumed that Belt folk and the others—’

‘Came from somewhere else?’ Hollerbach smiled, looking tired. ‘It’s rather convenient for us, in comparative comfort here on the Raft, to believe so; but the fact is that all the humans in the Nebula originated on the Ship. Yes, even the Boneys. And in fact this myth of disparate origins is probably damaging the species. We need to cross-breed, to expand the size of our gene pool . . .’

Rees thought that over. In retrospect there were so many obvious points of similarity between life here and in the Belt. But the thought of the obvious  differences, of the relentless harshness of Belt life, began to fill him with a cold anger.

Why, for instance, shouldn’t the Belt have its own supply machine? If they had a shared origin surely the miners were as entitled as the Raft dwellers . . .

There would be time to think on this later. He tried to concentrate on what Hollerbach was saying. ‘. . . So I’ll be frank with you, young man. We know the Nebula is almost spent. And unless we do something about it we’ll be spent too.’

‘What will happen? Will the air turn unbreathable?’

Hollerbach replaced the orrery tenderly. ‘Probably. But long before that the stars will go out. It will get cold and dark . . . and the trees will start to fail.

‘We’ll have nothing to hold us steady any more. We’ll fall into the Core, and that will be that. It should be quite a ride . . .

‘If we’re not to take that death ride, Rees, we need Scientists. Young ones; inquiring ones who might think up a way out of the trap the Nebula is becoming. Rees, the secret of a Scientist is not what he knows. It’s what he asks. I think you’ve got that trick. Maybe, anyway . . .’

A flush warmed Rees’s cheeks. ‘You’re saying I can stay?’

Hollerbach sniffed. ‘It’s still probationary, mind; for as long as I think it needs to be. And we’ll have to fix up some real education for you. Chase Grye a bit harder, will you?’ The old Scientist shuffled back to his desk and lowered himself into his seat. He took his spectacles from a pocket of his robe, perched them on his nose, and bent once more over his papers. He glanced up at Rees. ‘Anything else?’

Rees found himself grinning. ‘Can I ask one more question?’

Hollerbach frowned in irritation. ‘Well, if you must—’

‘Tell me about the stars. On the other side of Bolder’s Ring. Are they really a million miles across?’

Hollerbach tried to maintain his mask of irritation; but it dissolved into a half-smile. ‘Yes. And some much bigger! They’re far apart, studded around an almost empty sky. And they last, not a thousand shifts like the wretched specimens here, but thousands of billions of shifts!’

Rees tried to imagine such glory. ‘But . . . how?’

Hollerbach began to tell him.
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