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			It was the fourth millennium.

			Earth was restored. Great engineering projects had stabilised and preserved the planet’s fragile ecosystem: Earth was the first planet to be terraformed.

			Meanwhile, the Solar System was opened up. Based in the orbit of Jupiter, an engineer called Michael Poole industriously took microscopic wormholes – natural flaws in spacetime – and expanded them to make transit links big enough to pass spaceships, enabling the inner System to be traversed in a matter of hours rather than months. 

			Poole Interfaces were towed out of Jupiter’s orbit and set up all over the System. The Jovian moons became hubs for interplanetary commerce. 

			And Poole and his colleagues pushed further out.
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			PROLOGUE

			The spacecraft from Earth sailed through rings of ice. 

			In its first week in orbit around Saturn it passed within a third of a million kilometres of Titan, Saturn’s largest moon, sensors peering curiously down at unbroken haze. The craft had been too heavy to launch direct with the technology of the time, so its flight path, extending across seven years, had taken it on swingbys past Venus, Earth and Jupiter. Primitive it was, but it was prepared for Titan. An independent lander, a fat pie-dish three metres across, clung to the side of the main body. 

			Dormant for most of the interplanetary cruise, the probe was at last woken and released. And, two weeks later, it dropped into the thick atmosphere of Titan itself.

			Much of the probe’s interplanetary velocity was shed in ferocious heat, and then the main parachute inflated. Portals opened and booms unfolded, and, more than a billion kilometres from the nearest human engineer, instruments peered out at Titan. Some fifty kilometres up the surface slowly became visible. This first tantalising glimpse was like a high-altitude view of Earth, though rendered in sombre reds and browns. 

			The landing in gritty water-ice sand was slow, at less than twenty kilometres per hour. 

			After a journey of so many years the surface mission lasted mere minutes before the probe’s internal batteries were exhausted, and the chatter of telemetry fell silent. It would take two more hours for news of the adventure to crawl at light-speed to Earth – by which time a thin organic rain was already settling on the probe’s upper casing, as the last of its internal heat leaked away.

			And then, all unknown to the probe’s human controllers back on Earth, a manipulator not unlike a lobster’s claw closed around Huygens’ pie-dish hull and dragged the crushed probe down beneath the water-ice sand.
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			‘There’s always been something wrong with Titan.’ 

			These were the first words I ever heard Harry Poole speak – though I didn’t know the man at the time – words that cut through my hangover like a drill. 

			‘It’s been obvious since the first primitive probes got there seventeen hundred years ago.’ He had the voice of an old man, eighty, maybe even ninety, a scratchy texture. ‘A moon with a blanket of air, a moon that cradles a whole menagerie of life under its thick atmosphere. But that atmosphere’s not sustainable.’

			‘Well, the mechanism is clear enough. Greenhouse effects from the methane component keep the air from cooling and freezing out.’ This was another man’s voice, gravelly, sombre, the voice of a man who took himself too seriously. A voice that sounded familiar. ‘Sunlight drives methane reactions that dump complex hydrocarbons in the stratosphere—’

			‘But, son, where does the methane come from?’ Harry Poole pressed. ‘It’s destroyed by the very reactions that manufacture all those stratospheric hydrocarbons. Should all be gone in a few million years, ten million tops. So what replenishes it?’

			At that moment I could not have cared less about the problem of methane on Saturn’s largest moon, even though, I suppose, it was a central facet of my own career. The fog in my head, thicker than Titan’s tholin haze, was lifting slowly, and I became aware of my body, aching in unfamiliar ways, stretched out on some kind of couch.

			‘Maybe some geological process.’ This was a woman’s voice, brisk. ‘That or an ecology, a Gaia process that keeps the methane levels up. Those are the obvious options.’

			‘Surely, Miriam,’ Harry Poole said. ‘One or the other. That’s been obvious since the methane on Titan was first spotted from Earth. But nobody knows. Oh, there have been a handful of probes over the centuries, but nobody’s taken Titan seriously enough to nail it. Always too many other easy targets for exploration and colonisation – Mars, the ice moons. Nobody’s even walked on Titan!’

			Another man, a third, said, ‘But the practical problems – the heat loss in that cold air – it was always too expensive to bother, Harry. And too risky . . .’

			‘No. Nobody had the vision to see the potential of the place. That’s the real problem. And now we’re hamstrung by these damn sentience laws.’

			‘But you think we need to go explore.’ That gravel voice.

			‘We need Titan, son,’ Harry Poole said. ‘It’s the only hope I see of making our wormhole link at Saturn pay for itself. Titan is, ought to be, the key to opening up Saturn and the whole outer System. We need to prove the sentience laws don’t apply there, and move in and start opening it up. That’s what this is all about.’

			The woman spoke again. ‘And you think this wretched creature is the key.’

			‘Given he’s a sentience curator, and a crooked one at that, yes . . .’

			When words like ‘wretched’ or ‘crooked’ are bandied about in my company it’s generally Jovik Emry, my good self, that’s being discussed. I took this as a cue to open my eyes. Some kind of glassy dome stretched over my head, and beyond that a slice of sky-blue. I recognised the Earth as seen from space. And there was something else, a sculpture of electric-blue thread that drifted over a rumpled cloud layer.

			‘Oh, look,’ said the woman. ‘It’s alive.’

			I stretched, swivelled and sat up. I was stiff and sore, and had a peculiar ache at the back of my neck, just beneath my skull. I looked around at my captors. There were four of them, three men and a woman, all watching me with expressions of amused contempt. Well, it wasn’t the first time I’d woken with a steaming hangover in an unknown place surrounded by strangers. I would recover quickly. I was as young and healthy as I could afford to be: I was over forty, but AS-preserved at my peak of twenty-three.

			We sat on couches at the centre of a cluttered circular deck, domed over by a scuffed carapace. I was in a GUTship, then, a standard interplanetary transport, if an elderly one; I had travelled in such vessels many times, to Saturn and back. Through the clear dome I could see more of those electric-blue frames drifting before the face of the Earth. They were tetrahedral, and their faces were briefly visible, like soap films that glistened gold before disappearing. These were the mouths of wormholes, flaws in spacetime, and the golden shivers were glimpses of other worlds. 

			I knew where I was. ‘This is Earthport.’ My throat was dry as Moondust, but I tried to speak confidently. 

			‘Well, you’re right about that.’ This was the man who had led the conversation earlier. That ninety-year-old voice, comically, came out of the face of a boy of maybe twenty-five, with blond hair, blue eyes, a smooth AntiSenescence marvel. The other two men looked around sixty, but with AS so prevalent it was hard to tell. The woman was tall, her hair cut short, and she wore a functional jumpsuit; she might have been forty-five. The old-young man spoke again. ‘My name is Harry Poole. Welcome to the Hermit Crab, which is my son’s ship—’

			‘Welcome? You’ve drugged me and brought me here—’

			One of the sixty-year-olds laughed, the gruff one. ‘Oh, you didn’t need drugging; you did that to yourself.’

			‘You evidently know me – and I think I know you.’ I studied him. He was heavy set, dark, not tall, with a face that wasn’t built for smiling. ‘You’re Michael Poole, aren’t you? Poole the wormhole engineer.’

			Poole just looked back at me. Then he said to the blond man, ‘Harry, I have a feeling we’re making a huge mistake trying to work with this guy.’

			Harry grinned. ‘Give it time, son. You’ve always been an idealist. You’re not used to working with people like this. I am. We’ll get what we want out of him.’

			I turned to him. ‘Harry Poole. You’re Michael’s father, aren’t you?’ I laughed at them. ‘A father who AS-restores himself to an age younger than your son. How crass. And, Harry, you really ought to get something done about that voice.’

			The third man spoke. ‘I agree with Michael, Harry. We can’t work with this clown.’ He was on the point of being overweight, and had a crumpled, careworn face. I labelled him as a corporate man who had grown old labouring to make somebody else rich – probably Michael Poole and his father. 

			I smiled easily, unfazed. ‘And you are?’

			‘Bill Dzik. And I’ll be working with you if we go through with this planned jaunt to Titan. Can’t say it’s an idea I like.’

			This was the first I had heard of a trip to Titan. Well, whatever they wanted of me, I’d had quite enough of the dismal hellhole of the Saturn system, and had no intention of going back now. I had been in worse predicaments before; it was just a question of playing for time and looking for openings. I rubbed my temples. ‘Bill – can I call you Bill? I don’t suppose you could fetch me a coffee?’

			‘Don’t push your luck,’ he growled.

			‘Tell me why you kidnapped me.’

			‘That’s simple,’ Harry said. ‘We want you to take us down to Titan.’

			Harry snapped his fingers, and a Virtual image coalesced before us, a bruised orange spinning in the dark: Titan. It hung before Saturn itself, which was a pale-yellow crescent with those tremendous rings spanning space, and more moons suspended like lanterns. And there, glimmering in orbit just above the plane of the rings, was a baby-blue tetrahedral frame, the mouth of Michael Poole’s latest wormhole, a hyper-dimensional road offering access to Saturn and all its wonders – a road, it seemed, rarely travelled.

			‘That would be illegal,’ I pointed out.

			‘I know. And that’s why we need you.’ And Harry grinned, a cold expression on that absurdly young face.
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			‘If it’s an expert on Titan you want,’ I said, ‘keep looking.’

			‘You’re a curator,’ Miriam said, contempt thick in her voice. ‘You work for the intra-System oversight panel on sentience law compliance. Titan is in your charge!’

			‘Not by choice,’ I murmured. ‘Look – as you evidently targeted me, you must know something of my background. I haven’t had an easy career . . .’ My life at school, supported by my family’s money, had been a saga of drunken jaunts, sexual escapades, petty thieving and vandalism. As a young man I never lasted long at any of the jobs my family found for me, largely because I was usually on the run from some wronged party or other.

			Harry said, ‘Some career. In the end you got yourself sentenced to an editing, didn’t you?’

			If the authorities had had their way I would have had the contents of my much-abused brain downloaded into an external store, my memories edited, my unhealthy impulses ‘reprogrammed’, and the lot loaded back again – my whole self rebooted. ‘It represented death to me,’ I said. ‘I wouldn’t have been the same man as I was before. My father took pity on me—’

			‘And bought you out of your sentence,’ Bill Dzik said. ‘And got you a job in sentience compliance. A sinecure.’

			I looked at Titan’s dismal colours. ‘It is a miserable posting. But it pays a bit, and nobody cares much what you get up to, within reason. I’ve only been out a few times to Saturn itself, and the orbit of Titan; the work’s mostly admin, run from Earth. I’ve held down the job. Well, I really don’t have much choice.’

			Michael Poole studied me as if I were a vermin infesting one of his marvellous interplanetary installations. ‘This is the problem I’ve got with agencies like the sentience-oversight curacy. I might even agree with its goals. But it doesn’t do what it’s supposed to achieve, all it does is get in the way of enterprise, and it’s populated by time-wasters like you.’

			I found myself taking a profound dislike to the man. Whatever my faults I’m no hypocrite, and I’ve never been able to stomach being preached at. ‘I did nobody any harm,’ I snapped back at him. ‘Not much, anyhow. Not like you with your grand schemes, Poole, reordering the whole System for your own profit.’

			Michael would have responded, but Harry held up his hand. ‘Let’s not get into that again. And after all he’s right. Profit, or the lack of it, is the issue here. As for you, Jovik, even in this billion-kilometres-remote “sinecure” you’re still up to your old tricks, aren’t you?’

			I said nothing, cautious until I worked out how much he knew.

			Harry waved his hand at his Virtual projection. ‘Look – Titan is infested with life. That’s the basic conclusion of the gaggle of probes that, over the centuries, have orbited Titan or penetrated its thick air and crawled over its surface or dug into its icy sand. But life isn’t the point. The whole Solar System is full of life. Life is commonplace. The question is sentience. And sentience holds up progress.’

			‘It’s happened to us before,’ Michael Poole said to me. ‘The development consortium I lead, that is. We were establishing a wormhole Interface at a Kuiper object called Baked Alaska, thirteen years back, out on the rim of the System. Our plan was to use the ice as reaction mass to fuel GUTdrive starships. Well, we discovered life there, life of a sort, and it wasn’t long before we identified sentience. The xenobiologists called it a Forest of Ancestors. The project ground to a halt; we had to evacuate the place—’

			‘Given the circumstances in which you’ve brought me here,’ I said, ‘I’m not even going to feign interest in your war stories.’

			‘All right,’ Harry said. ‘But you can see the issue with Titan. Look, we want to open it up for development. It’s a factory of hydrocarbons and organics. We can make breathable air: nitrogen from the atmosphere, and oxygen extracted from water ice. We can use all that methane and organic chemistry to make plastics or fuel or even food. Titan should be the launch pad for the opening-up of the outer System, indeed the stars. But we’re not going to be allowed to develop Titan if there’s sentience there. And our problem is that, on this world with plenty of biochemistry and primitive life, nobody has established that there isn’t intelligence too.’

			I started to see it. ‘So you want to mount a quick and dirty expedition – incidentally violating the planetary-protection aspects of the sentience laws – prove there’s no significant mind down there, and get the clearance to move in the digging machines. Right?’ And I saw how Bill Dzik, Miriam and Michael Poole exchanged unhappy glances. There was dissension in the team over the morality of all this, a crack I might be able to exploit. ‘Why do you need this so badly?’ I asked.

			So they told me. It was a saga of interplanetary ambition. But at the root of it, as is always the case, was money – or the lack of it.
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			Harry Poole said, ‘You know our business, Jovik. Our wormhole engineering is laying down rapid-transit routes through the System, which will open up a whole family of worlds to colonisation and development. But we have grander ambitions than that.’

			I asked, ‘What ambitions? Starships? I read about that.’

			‘That and more,’ Michael Poole said. ‘For the last few decades we’ve been working on an experimental ship being built in the orbit of Jupiter . . .’

			And he told me about his precious Cauchy project. By dragging a wormhole portal around a circuit light years across, the GUTship Cauchy would establish a wormhole bridge – not across space – but across fifteen centuries, to the future. So, having already connected the worlds of humanity with his wormhole subway, Michael Poole now hoped to short-circuit past and future themselves. That, at least, seemed to be the idea. I looked at Poole with new respect, and some fear. The man was a genius, or mad.

			‘But,’ I said, ‘to fund such dreams you need money.’

			Harry said, ‘Jovik, you need to understand that a mega-engineering business like ours is a ferocious devourer of cash. It’s like the days of the pioneering railway builders back in the nineteenth century. We fund each new project with the profit of our previous ventures and with fresh investment – but that investment depends on the success of earlier schemes.’

			‘Ah. And now you’re stumbling. Yes? And this is all to do with Saturn.’

			Harry sighed. ‘The Saturn transit was a logical development. The trouble is, nobody needs to go there. Saturn pales beside Jupiter! Saturn has ice moons; well, there are plenty in orbit around Jupiter. Saturn’s atmosphere could be mined, but so can Jupiter’s, at half the distance from Earth.’

			Miriam said, ‘Saturn also lacks Jupiter’s ferociously energetic external environment, which we’re tapping ourselves in the manufacture of the Cauchy.’

			‘Fascinating,’ I lied. ‘You’re an engineer too, then?’

			‘A physicist,’ she replied, awkward. She sat next to Michael Poole but apart from him. I wondered if there was anything deeper between them.

			‘The point,’ said Harry, ‘is that there’s nothing at Saturn you’d want to go there for – no reason for our expensive wormhole link to be used. Nothing except—’

			‘Titan,’ I said. 

			‘If we can’t go in legally, we need somebody to break us through the security protocols and get us down there.’

			‘So you turned to me.’

			‘The last resort,’ said Bill Dzik with disgust in his voice. 

			‘We tried your colleagues,’ Miriam said. ‘They all said no.’

			‘Well, that’s typical of that bunch of prigs.’

			Harry, always a diplomat, smiled at me. ‘So we’re having to bend a few pettifogging rules, but you have to see the vision, man, you have to see the greater good.’

			‘Have I? Actually the question is, what’s in it for me? You know I’ve come close to the editing suites before. Why should I take the risk of helping you now?’

			‘Because,’ Harry said, ‘if you don’t you’ll certainly face a reboot.’ So now we came to the dirty stuff, and Harry took over; he was clearly the key operator in this little cabal, with the engineer types uncomfortably out of their depth. ‘We know about your sideline.’

			With a sinking feeling I asked, ‘What sideline?’

			And he used his Virtual display to show me. There went one of my doctored probes arrowing into Titan’s thick air, a silver needle that stood out against the murky organic backdrop, supposedly on a routine monitoring mission – but in fact with a quite different objective. 

			There are pockets of liquid water to be found just under Titan’s surface – frozen-over crater lakes, kept warm for a few thousand years by the residual heat of the impacts that created them. My probe now shot straight through the icy carapace of one of those crater lakes, and into the liquid water beneath. Harry fast-forwarded and we watched the probe’s ascent module push its way out of the lake and up into the air, on its way to my colleagues’ base on Enceladus.

			‘You’re sampling the subsurface life from the lakes,’ Harry said sternly. ‘And selling the results.’

			I shrugged; there was no point denying it. ‘I guess you know the background. The creatures down there are related to Earth life, but very distantly. Different numbers of amino acids, or something – I don’t know. The tiniest samples are gold dust to the biochemists, a whole new toolkit for designer drugs and genetic manipulation . . .’ I had one get-out. ‘You’ll have trouble proving this. By now there won’t be a trace of our probes left on the surface.’ Which was true; one of the many ill-understood aspects of Titan was that probes sent down to its surface quickly failed and disappeared, perhaps as a result of some kind of geological resurfacing. 

			Harry treated that with the contempt it deserved. ‘We have full records. Samples of the material you stole from Titan. Even a sworn statement by one of your partners.’

			I flared at that. ‘Who?’ But, of course, it didn’t matter.

			Harry said sweetly, ‘The point is the sheer illegality – and committed by you, a curator, whose job is precisely to guard against such things. If this gets to your bosses, it’s back to the editing suite for you, my friend, and this time even Papa won’t be able to bail you out.’

			‘So that’s it. Blackmail.’ I did my best to inject some moralistic contempt into my voice. And it worked; Michael, Miriam, Bill wouldn’t meet my eyes.

			But it didn’t wash with Harry. ‘Not the word I’d use. But that’s pretty much it, yes. So what’s it to be? Are you with us? Will you lead us to Titan?’

			I wasn’t about to give in yet. I got to my feet. ‘At least let me think about it. You haven’t even offered me that coffee.’

			Michael glanced at Harry, who pointed at a dispenser on a stand near my couch. ‘Use that one.’

			There were other dispensers in the cabin – why that particular one? I filed away the question and walked over to the dispenser. At a command it produced a mug of what smelled like coffee. I sipped it gratefully and took a step across the floor towards the transparent dome.

			‘Hold it,’ Michael snapped.

			‘I just want to take in the view.’ 

			Miriam said, ‘OK, but don’t touch anything. Follow that yellow path.’

			I grinned at her. ‘Don’t touch anything? What am I, contagious?’ I wasn’t sure what was going on, but probing away at these little mysteries had to help. ‘Please. Walk with me. Show me what you intend to do here.’

			Miriam hesitated for a heartbeat. Then, with an expression of deep distaste, she got to her feet. She was taller than I was, and lithe, strong-looking. 

			We walked together across the lifedome, a half-sphere a hundred metres wide. Couches, control panels and data entry and retrieval ports were clustered around the geometric centre of the dome; the rest of the transparent floor area was divided up by shoulder-high partitions into lab areas, a galley, a gym, a sleeping area and shower. The layout looked obsessively plain and functional to me. This was the vessel of a man who lived for work, and only that; if this was Michael Poole’s ship, it was a bleak portrait of him.

			We reached the curving hull. Glancing down I could see the ship’s spine, a complex column a couple of kilometres long leading to the lode of asteroid ice used for reaction mass by the GUTdrive module within. And all around us wormhole Interfaces drifted like snowflakes, while intra-System traffic passed endlessly through the great gateways.

			‘All this is a manifestation of your lover’s vision,’ I said to Miriam, who stood by me.

			‘Michael’s not my lover,’ she shot back, irritated. The electric-blue light of the exotic-matter frames shone on her cheekbones.

			‘I don’t even know your full name,’ I said.

			‘Berg,’ she said reluctantly. ‘Miriam Berg.’

			‘Believe it or not, I’m not a criminal. I’m no hero, and I don’t pretend to be. I just want to get through my life, and have a little fun on the way. I shouldn’t be here, and nor should you.’ Deliberately I reached for her shoulder. A bit of physical contact might break through that reserve. 

			But my fingers passed through her flesh, breaking up into a mist of pixels until they were clear of her flesh, and then reformed. I felt a distant ache in my head.

			I stared at Miriam Berg. ‘What have you done to me?’

			‘I’m sorry,’ she said gravely.

			 

			I sat on my couch once more – my couch, a Virtual projection like me, the only one in the dome I wouldn’t have fallen through, and sipped a coffee from my Virtual dispenser, the only one that I could touch. 

			It was, predictably, Harry Poole’s scheme. ‘Just in case the arm-twisting over the sample-stealing from Titan wasn’t enough.’

			‘I’m a Virtual copy,’ I said.

			‘Strictly speaking, an identity backup . . .’

			I had heard of identity backups, but could never afford one myself, nor indeed fancied it much. Before undertaking some hazardous jaunt you could download a copy of yourself into a secure memory store. If you were severely injured or killed, the backup could be loaded into a restored body, or a vat-grown cloned copy, or even allowed to live on in some Virtual environment. You would lose the memories you had acquired after the backup was made, but that was better than non-existence . . . That was the theory. In my opinion it was an indulgence of the rich; you saw backup Virtuals appearing like ghosts at the funerals of their originals, distastefully lapping up the sentiment. 

			And besides, the backup could never be you, the you who had died; only a copy could survive. That was the idea that started to terrify me now. I am no fool, and imaginative to a fault.

			Harry watched me taking this in.

			I could barely ask the question: ‘What about me? The original. Did I die?’

			‘No,’ Harry said. ‘The real you is in the hold, suspended. We took the backup after you were already unconscious.’

			So that explained the ache at the back of my neck: that was where they had jacked into my nervous system. I got up and paced around. ‘And if I refuse to help? You’re a pack of crooks and hypocrites, but I can’t believe you’re deliberate killers.’

			Michael would have answered, but Harry held up his hand, unperturbed. ‘Look, it needn’t be that way. If you agree to work with us, you, the Virtual you, will be loaded back into the prime version. You’ll have full memories of the whole episode.’

			‘But I won’t be me.’ I felt rage building. ‘I mean, the copy sitting here. I won’t exist any more – any more than I existed a couple of hours ago, when you activated me.’ That was another strange and terrifying thought. ‘I will have to die! And that’s even if I cooperate. Great deal you’re offering. Well, into Lethe with you. If you’re going to kill me anyway I’ll find a way to hurt you. I’ll get into your systems like a virus. You can’t control me.’

			‘But I can.’ Harry clicked his fingers.

			And in an instant everything changed. The four of them had gathered by Harry’s couch, the furthest from me. I had been standing; now I was sitting. And beyond the curved wall of the transparent dome, I saw that we had drifted into Earth’s night.

			‘How long?’ I whispered.

			‘Twenty minutes,’ Harry said carelessly. ‘You have an off switch. Of course I can control you. So which is it to be? Permanent extinction for all your copies, or survival as a trace memory in your host?’ His grin hardened, and his young-old face was cold. 

			 

			So the Hermit Crab wheeled in space, seeking out the wormhole Interface that led to Saturn. And I, or rather he who had briefly believed he was me, submitted to a downloading back into his primary, myself. How ironic that this was a violation of the very sentience protection laws it was my duty to uphold.

			He, the identity copy, died to save my life. I salute him.
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			Released from my cell of suspended animation, embittered, angry, I chose to be alone. 

			I walked to the very rim of the lifedome, where the transparent carapace met the solid floor. Looking down I could see the flaring of superheated, ionised steam pouring from the GUTdrive nozzles. The engine, as you would expect, was one of Poole’s own designs. ‘GUT’ stands for ‘Grand Unified Theory’, which describes the fundamental forces of nature as aspects of a single superforce. This is creation physics. Thus men like Michael Poole use the energies which once drove the expansion of the universe itself for the triviality of pushing forward their steam rockets. 

			Soon the Hermit Crab drove us into the mouth of the wormhole that led to the Saturn system. 

			We flew lifedome first at the wormhole Interface, so that it was as if the electric-blue tetrahedral frame came down on us from the zenith. Those electric-blue struts were beams of exotic matter, a manifestation of a kind of antigravity field that kept this throat in space and time from collapsing. Every so often you would see the glimmer of a triangular face, a sheen of golden light filtering through from Saturn’s dim halls. It was quite beautiful, a sculpture of light.

			The frame bore down, widening in my view, and fell around us, obscuring the view of Earth and Earthport. 

			Now I was looking up into a kind of tunnel, picked out by flaring sheets of light. This was a flaw in spacetime itself; the flashing I saw was the resolution of that tremendous strain into exotic particles and radiations. As the ship thrust deeper into the wormhole, fragments of blue-white light swam from a vanishing point directly above my head and swarmed down the spacetime walls. There was a genuine sensation of speed, of limitless, uncontrollable velocity. The lifedome creaked like a tin shack, and I thought I could hear that elderly GUTdrive screaming with the strain. I gripped a rail and tried not to cower.

			The passage was at least mercifully short. Amid a shower of exotic particles we ascended out of another electric-blue Interface – and I found myself back in the Saturn system, for the first time in years. 

			I could see immediately that we were close to the orbit of Titan about its primary, for the planet itself, suspended in the scuffed sky of the lifedome, was about the size I remembered it: a flattened globe a good bit larger than the Moon seen from Earth. Other moons hung around the sky, points of light. The sun was off to the right, with its close cluster of inner planets, so Saturn was half-full. Saturn’s only attractive feature, the rings, were invisible, for Titan’s orbit is in the same equatorial plane as the ring system and the rings are edge-on. But the shadow of the rings cast by the sun lay across the planet’s face, sharp and unexpected.

			There was nothing romantic in the view, nothing beautiful about it, not to me. The light was flat and pale. Saturn is about ten times as far from the sun as Earth is, and the sun is reduced to an eerie pinpoint, its radiance only a hundredth that at Earth: Saturn is misty and murky, an autumnal place. And you never forgot you were far from home when a human hand, held out at arm’s length towards the sun, could have covered all of the orbit of Earth.

			The Crab swung about and Titan itself was revealed, a globe choked by murky brown cloud from pole to pole, even more dismal and uninviting than its primary. Evidently Michael Poole had placed his wormhole Interface close to the moon in anticipation that Titan would someday serve his purposes.

			Titan was looming larger, swelling visibly. Our destination was obvious.

			 

			Harry Poole took charge. He had us put on heavy, thick-layered exosuits of a kind I’d never seen before. We sat on our couches like fat pupae; my suit was so thick my legs wouldn’t bend properly.

			‘Here’s the deal,’ Harry said, evidently for my benefit. ‘The Crab came out of the wormhole barrelling straight for Titan. That way we hope to get you down there before any of the automated surveillance systems up here can spot us, or do anything about it. In a while the Crab will brake into orbit around Titan. But before then you four in the gondola will be thrown straight into an atmospheric entry.’ He snapped his fingers, and a hatch opened up in the floor beneath us to reveal the interior of another craft, mated to the base of the lifedome. This was evidently the ‘gondola’, some kind of landing shuttle. It was like a cave, brightly lit and with its walls crusted with data displays.

			I said, ‘“Thrown straight in,” Harry? And what about you?’

			He smiled with that young-old face. ‘I will be waiting for you in orbit. Somebody has to stay behind to bail you out, in case.’

			‘This “gondola” looks small for the four of us.’

			Harry said, ‘Well, weight has been a consideration. You’ll mass no more than a tonne, all up.’ He handed me a data slate. ‘Now this is where you come in, Jovik. I want you to send a covering message to the sentience-law compliance control base on Enceladus.’

			I stared at the slate. ‘Saying what, exactly?’

			Harry said, ‘The entry profile is designed to mimic an unmanned mission. You’re going in hard, high deceleration. I want you to make yourselves look that way in the telemetry – as if this is just another unmanned probe going in for a bit of science, or a curacy inspection, or whatever it is you bureaucrat types do. Attach the appropriate permissions. I’m quite sure you’re capable of that.’ 

			I was sure of it too. I opened the slate with a wave of my hand, quickly mocked up a suitable profile, let Harry’s systems check I hadn’t smuggled in any cries for help, and squirted it over to Enceladus. Then I handed the slate back. ‘There. Done. You’re masked from the curacy. I’ve done what you want.’ I waved at the looming face of Titan. ‘So you can spare me from that, can’t you?’

			‘We discussed that,’ said Michael Poole, with just a hint of regret in his voice. ‘We decided to take you along as a fall-back, Jovik, in case of problems, any kind of challenge from Enceladus. Even if they’ve discovered the craft is manned, having you aboard will give us some cover.’

			I snorted. ‘They’ll see through that.’

			Miriam shrugged. ‘It’s worth it if it buys us a bit more time.’

			Bill Dzik stared at me, hard. ‘Just don’t get any ideas, desk jockey. I’ll have my eye on you all the way down and all the way back.’

			‘And listen,’ Harry said, leaning forward. ‘If this works out, Jovik, you’ll be rewarded. We’ll see to that. We’ll be able to afford it, after all.’ He grinned that youthful grin. ‘And just think. You will be one of the first humans to walk on Titan! So you see, you’ve every incentive to cooperate, haven’t you?’ He checked a clock on his data slate. ‘We’re close to the release checkpoint. Down you go, team.’

			They all sneered at that word, ‘team’, and at the cheerful tone of the man who was staying behind. But we filed dutifully enough through the hatch and down into that cave of instrumentation, Miriam first, then me, and Bill Dzik at my back. Michael Poole was last in; I saw him embrace his father, stiffly, evidently not a gesture they were used to. 

			In the gondola, our four couches sat in a row, so close that my knees touched Miriam’s and Dzik’s when we were all crammed in there in our suits. The hull was all around us, close enough for me to have reached out and touched it in every direction, a tight-fitting shell. Poole pulled the hatch closed, and I heard a hum and whir as the independent systems of this craft came online. There was a rattle of latches, and then a kind of sideways shove that made my stomach churn. We were already cut loose from the Crab, and were falling free, and rotating. 

			Poole touched a panel above his head, and the hull turned transparent. Now it was as if we four in our couches were suspended in space, surrounded by glowing instrument panels, and blocky masses that must be the power supply, life support, supplies. Above me the Crab slid across the face of Saturn, GUTdrive flaring, and below me the orange face of Titan loomed large. 

			I whimpered. I have never pretended to be brave.

			Miriam Berg handed me a transparent bubble-helmet. ‘Lethe, put this on before you puke.’

			I pulled the helmet over my head; it snuggled into the suit neck and made its own lock. 

			Bill Dzik was evidently enjoying my discomfort. ‘You feel safer in the suit, right? Well, the entry is the most dangerous time. But you’d better hope we get through the atmosphere’s outer layers before the hull breaches, Emry. These outfits aren’t designed to work as pressure suits.’

			‘Then what use are they?’

			‘Heat control,’ Michael Poole said, a bit more sympathetic. ‘Titan’s air pressure is fifty per cent higher than Earth’s, at the surface. But that thick cold air just sucks away your heat. Listen up, Emry. The gondola’s small, but it has a pretty robust power supply – a GUTengine, in fact. You’re going to need that power to keep warm. For short periods your suit will protect you; there are power cells built into the fabric. But you won’t last more than a few hours away from the gondola. Got that?’

			I was hardly reassured. ‘What about the entry itself? Your father said we’ll follow an unmanned profile. That sounds . . . vigorous.’

			Bill Dzik barked a laugh. Nobody else replied.

			Poole and the others began to work through pre-entry system checks. Harry murmured in my ear, telling me that fresh identity backups had just been taken of each of us and stored in the gondola’s systems. I was not reassured. 

			I lay helpless, trussed up and strapped in, as we plummeted into the sunlit face of Titan.

		

	
		
			 

			5

			Fifteen minutes after cutting loose from the Crab, the gondola encountered the first wisps of Titan’s upper atmosphere, thin and cold, faintly blue all around us. Still a thousand kilometres above the ground, I could feel the first faltering in the gondola’s headlong speed. Titan’s air is massive and deep, and I was falling backside first straight into it.

			The first three minutes of the entry were the worst, as we plunged into the air with an interplanetary velocity, and our speed was reduced violently. Three hundred kilometres above the surface the deceleration peaked at sixteen gravities. Cushioned by Poole’s inertial field I felt no more than the faintest shaking, but the gondola shuddered and banged. Meanwhile a shock wave preceded us, a cap of gas that glowed brilliantly: Titan air battered to plasma by the dissipating kinetic energy of the gondola. 

			This fiery entry phase was mercifully brief. But when it was over, still we fell helplessly. After another three minutes we were within a hundred and fifty kilometres of the surface, and immersed in an orange haze, the organic-chemistry products of the destruction of Titan’s methane by sunlight. Poole tapped a panel, and a mortar fired above us, hauling out a pilot parachute a couple of metres across. This stabilised us in the thickening air, our backs to the surface, our faces to the sky. Then the main parachute unfolded, spreading reassuringly. 

			For fifteen minutes we drifted, sinking slowly into a deep ocean of cold, sluggish air. Poole and his colleagues worked at their slates, gathering data from sensors that measured the physical and chemical properties of the atmosphere. I lay silent, curious too, but frightened for my life. 

			As we fell deeper into the hydrocarbon smog the temperature fell steadily. Sixty kilometres above the surface we fell through a layer of cloud into clearer air beneath, and then, at forty kilometres, through a thin layer of methane clouds. The temperature was close to its minimum here, at only seventy degrees or so above absolute zero. Soon it would rise again. As Poole and his team had discussed, greenhouse effects from the mysterious methane that shouldn’t have been there warm Titan’s air all the way to the ground.

			Fifteen minutes after its unpacking, the main parachute was cut away, and a smaller stabiliser canopy opened. Much smaller. We began to fall faster, into the deep ocean of air. ‘Lethe,’ I said. ‘Why did we dump the big chute? We’re still forty kilometres high!’

			Bill Dzik laughed at me. ‘Don’t you know anything about the world you’re supposed to be guarding, curator? The air’s thick here, and the gravity’s low, only a seventh of Earth normal. Under that big parachute we’d be hanging in the air all day . . .’

			The gondola lurched sideways, shoved by the winds. At least that shut Dzik up. But the winds eased as we fell further, until the air was as still and turgid as deep water. We were immersed now in orange petrochemical haze, though the sun was plainly visible as a brilliant point source of light, surrounded by a yellow-brown halo. The crew gathered data on the spectra of the solar halo, seeking information on aerosols, solid or liquid particles suspended in the air. 

			And, gradually, beneath our backs, Titan’s ground became visible. I twisted around to see. Cumulus clouds of ethane vapour lay draped over continents of water ice. Of the ground itself I saw a mottling of dark and white patches, areas huge in extent, pocked by what looked like impact craters, and incised by threading valleys cut by flowing liquid, ethane or methane. The crew continued to collect their science data. An acoustic sounder sent out complex pulses of sound. Miriam Berg showed me how some echoes came back double, with reflections from the surfaces and bottoms of crater lakes, like the one my sampling probe had entered. 

			The gondola rocked beneath its parachute. Poole had suspended the inertial shielding, and, swinging in Titan’s one-seventh gravity, I was comfortable in my thick, softly layered exosuit. The crew’s murmuring as they worked was professional and quiet. I think I actually slept, briefly.

			Then there was a jolt. I woke with a snap. The parachute had been cut loose, and was drifting away with its strings dangling like some jellyfish. Our fall was slow in that thick air and gentle gravity, but fall we did!

			And then, as Bill Dzik laughed at me again, a new canopy unfurled into the form of a globe, spreading out above us. It was a balloon, perhaps forty, fifty metres across; we were suspended from it by a series of fine ropes. As I watched a kind of hose snaked up from beneath the gondola’s hull and pushed up into the mouth of the balloon, and it began to inflate.

			‘So that’s the plan,’ I said. ‘To float around Titan in a balloon! Not very energetic for a man who builds interplanetary wormholes, Poole.’

			‘But that’s the point,’ Poole said testily, as if I had challenged his manhood. ‘We’re here under the noses of your curators’ sensors, Emry. The less of a splash we make the better.’

			Miriam Berg said, ‘I designed this part of the mission profile. We’re going to float around at this altitude, about eight kilometres up – well above any problems with the topography, but under most of the cloud decks. We ought to be able to gather the science data we need from here. A couple of weeks should be sufficient.’

			‘A couple of weeks in this coffin!’

			Poole thumped the walls of the gondola. ‘This thing expands. You’ll be able to get out of your suit. It’s not going to be luxury, Emry, but you’ll be comfortable enough.’

			Miriam said, ‘When the time comes we’ll climb back up to space from this altitude. The Crab doesn’t carry an orbit-to-surface flitter, but Harry will send down a booster unit to rendezvous with us and lift the gondola to orbit.’

			I stared at her. ‘You’re saying we don’t carry the means of getting off this moon?’

			Miriam said evenly, ‘Mass issues. We need to stay under the curacy sensors’ awareness threshold. Plus we’re supposed to look like an unmanned probe, remember. Look, it’s not a problem.’

			‘Umm.’ Call me a coward, many have. But I didn’t like the idea that my only way off this wretched moon was thousands of kilometres away, and my access to it depended on a complicated series of rendezvous and coupling manoeuvres. ‘So what’s keeping us aloft? Hydrogen, helium?’

			Poole pointed at that inlet pipe. ‘Neither. This is a hot-air balloon, Emry, a Montgolfier.’ And he gave me a lecture on how hot-air technology is optimal if you must go ballooning on Titan. You have the buoyancy of the thick air, and the gravity is weak, and at such low temperatures you get a large expansion of your heated gas in response to a comparatively small amount of energy. Add all these factors into the kind of trade-off equation men like Poole enjoy so much, and out pops hot-air ballooning as the low-energy transport of choice on Titan.

			Miriam said, ‘We’re a balloon, not a dirigible; we can’t steer. But for a mission like this it’s enough for us to go pretty much where the wind takes us; all we’re doing is sampling a global ecosphere. And we can choose our course to some extent. The prevailing winds on Titan are easterly, but below about two kilometres there’s a strong westerly component. That’s actually a tide, raised by Saturn in the thick air down there. So we can select which way we get blown, just by ascending and descending.’

			‘More stealth, I suppose. No need for engines.’

			‘That’s the idea. We’ve arrived in the local morning. Titan’s day is fifteen Earth days long, and we can achieve a lot before nightfall – in fact I’m intending that we should chase the daylight. Right now we’re heading for the south pole, where it’s summer.’ And at the summer pole, as even I knew, methane and ethane pooled in open lakes – the only stable bodies of surface liquid in the System, aside from those on Earth and Triton.

			Poole grinned. ‘Summer on Titan. And we’re riding the oldest flying machine of all!’ Evidently he was starting to enjoy himself.

			Miriam smiled back, and their gloved hands locked together. 

			The envelope snapped and billowed above us as the warm air filled it up.
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			So we drifted over Titan’s frozen landscape, heading for the south pole. For now Michael Poole kept us stuck in that unexpanded hull, and indeed inside our suits, though we removed our helmets, while the crew put the gondola through a fresh series of post-entry checks. I had nothing to do but stare out through the transparent walls at the very Earthlike clouds that littered the murky sky, or over my shoulder at the landscape that unfolded beneath me. 

			Now that we were low enough to make out detail, I saw that those darker areas were extensive stretches of dunes, lined up in parallel rows by the prevailing wind. The ground looked raked, like a tremendous zen garden. And the lighter areas were outcroppings of a paler rock, plateaus scarred by ravines and valleys. At this latitude there were no open bodies of liquid, but you could clearly see its presence in the recent past, in braided valleys and the shores of dried-out lakes. This landscape of dunes and ravines was punctuated by circular scars that were probably the relics of meteorite impacts, and by odder, dome-like features with irregular calderas – volcanoes that spewed a ‘lava’ of liquid water. All these features had names, I learned, assigned to them by Earth astronomers centuries dead, who had pored over the first robot-returned images of this landscape. But as nobody had ever come here those names, borrowed from vanished paradises and dead gods, had never come alive. 

			I listened absently as Poole and the others talked through their science programme. The atmosphere was mostly nitrogen, just as on Earth, but it contained five per cent methane, and that methane was the key to Titan’s wonders, and mysteries. Even aside from its puzzling central role in the greenhouse effects which stabilised the atmosphere, methane was also central to the complicated organic chemistry that went on there. In the lower atmosphere methane reacted with nitrogen to create complex compounds called tholins, a kind of plastic, which fell to the ground in a sludgy rain. When those tholins landed in liquid water, such as in impact-warmed crater lakes, amino acids were produced – the building blocks of our kind of life . . .

			As I listened to them debate these issues it struck me that none of them had begun his or her career as a biologist or climatologist: Poole and Berg had both been physicists, Dzik an engineer and more lately a project manager. However, both Berg and Dzik had had specialist training to a decent academic standard to prepare for this mission. Ambitious types like these expected to live a long time; periodically they would re-educate themselves and adopt entirely different professions. I have never had any such ambition. I had a good education that had bequeathed me a good vocabulary and got me selected for my sinecure as a curator, along with my father’s influence – but that was about as much use as it had been to me. Why waste time going through it all again? Besides, somehow, despite AS technology, I do not imagine myself reaching any great age.

			Their talk had an edge, however, even in those first hours. They were all ethically troubled by what they were doing, and those doubts surfaced now that they were away from Harry Poole’s goading.

			‘At some point,’ Miriam Berg said, ‘we’ll have to face the question of how we’ll react if we do find sentience here.’

			Bill Dzik shook his head. ‘Sometimes I can’t believe we’re even here, that we’re having this conversation at all. I remember exactly what you said on Baked Alaska, Michael. If we couldn’t protect the ecology, “we’ll implode the damn wormhole. We’ll get funds for the Cauchy some other way.” That’s what you said.’

			Poole said harshly, clearly needled, ‘That was thirteen years ago, damn it, Bill. Situations change. People change. And the choices we have to make change too . . .’

			As they argued, I was the only one looking ahead, the way we were drifting under our balloon. Through the murk I thought I could see the first sign of the ethane lakes of the polar regions, sheets of coal-black liquid surrounded by fractal landscapes, like a false-colour mock-up of Earth’s own Arctic. And I thought I could see movement, something rising up off those lakes. Mist, perhaps? But there was too much solidity about those rising forms for that.

			And then those forms emerged from the mist, solid and looming.

			I pulled my helmet on my head and gripped my couch. I said, ‘Unless one of you does something fast, we may soon have no choices left at all.’

			They looked at me, the three of them in a row, distracted, absorbed by their science. Then they looked ahead, to see what I saw.

			They were like birds, black-winged, with white lenticular bodies. Those wings actually flapped in the thick air as they flew up from the polar seas, a convincing simulacrum of the way birds fly in the air of Earth. Oddly they seemed to have no heads. 

			And they were coming straight towards us.

			Michael Poole snapped, ‘Lethe. Vent the buoyancy!’ He stabbed at a panel, and the others went to work, pulling on their helmets as they did so.

			I felt the balloon settle as the hot air was released from the envelope above us. We were sinking but we seemed to move in dreamy slow motion, while those birds loomed larger in our view with every heartbeat. 

			Then they were on us. They swept over the gondola, filling the sky above, black wings flapping in an oily way that, now they were so close, seemed entirely unnatural, not like terrestrial birds at all. They were huge, each with a wingspan of ten, fifteen metres. I thought I could hear them, a rustling, snapping sound carried to me through Titan’s thick air. 

			And they tore into the envelope. The fabric was designed to withstand Titan’s methane rain, not an attack like this; it exploded into shreds, and the severed threads waved in the air. Some of the birds suffered; they tangled with our threads or collided with each other and fell away, rustling. One crashed into the gondola itself, crumpled like tissue paper, and fell, wadded up, far below us.

			And we fell too, following our victim–assassin to the ground. Our descent from the best part of eight kilometres high took long minutes; we soon reached terminal velocity in Titan’s thick air and weak gravity. We had time to strap ourselves in, and Poole and his team worked frantically to secure the gondola’s systems. In the last moment Poole flooded the gondola with a foam that filled the internal space and held us rigid in our seats, like dolls in packaging, sightless and unable to move.

			Even so I felt the slam as we hit the ground.
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			The foam drained away, leaving the four of us sitting in a row. We had landed on Titan the way we had entered its atmosphere, backside first, and now we lay on our backs with the gondola tilted over, so that I was falling against Miriam Berg, and the mass of Bill Dzik was weighing on me. The gondola’s hull had reverted to opacity so that we lay in a close-packed pearly shell, but there was internal light and the various data slates were working, though they were filled with alarming banks of red. 

			The three of them went quickly into a routine of checks. I ignored them. I was alive. I was breathing, the air wasn’t foul, and I was in no worse discomfort than having Dzik’s unpleasant bulk pressed against my side. Nothing broken, then. But I felt a pang of fear as sharp as that experienced by the Virtual copy of me when he had learned he was doomed. I wondered if his ghost stirred in me now, still terrified. 

			And my bowels loosened into the suit’s systems. Never a pleasant experience, no matter how good the suit technology. But I wasn’t sorry to be reminded that I was nothing but a fragile animal, lost in the cosmos. That may be the root of my cowardice, but give me humility and realism over the hubristic arrogance of a Michael Poole any day.

			Their technical chatter died away. 

			‘The lights are on,’ I said. ‘So I deduce we’ve got power.’

			Michael Poole said, gruffly reassuring, ‘It would take more than a jolt like that to knock out one of my GUTengines.’

			Dzik said spitefully, ‘If we’d lost power you’d be an icicle already, Emry.’

			‘Shut up, Bill,’ Miriam murmured. ‘Yes, Emry, we’re not in bad shape. The pressure hull’s intact, we have power, heating, air, water, food. We’re not going to die any time soon.’ 

			But I thought of the flapping birds of Titan and wondered how she could be so sure.

			Poole started unbuckling. ‘We need to make an external inspection. Figure out our options.’

			Miriam followed suit, and laughed. She said to me, ‘Romantic, isn’t he? The first human footfalls on Titan, and he calls it an external inspection.’ Suddenly she was friendly. The crash had evidently made her feel we had bonded in some way.

			But Bill Dzik dug an elbow in my ribs hard enough to hurt through the layers of my suit. ‘Move, Emry.’

			‘Leave me alone.’

			‘We’re packed in here like spoons. It’s one out, all out.’

			Well, he was right; I had no choice.

			Poole made us go through checks of our exosuits, their power cells, the integrity of their seals. Then he drained the air and popped open the hatch in the roof before our faces. I saw a sky sombre and brown, dark by comparison with the brightness of our internal lights. Flecks of black snow drifted down. The hatch was a door from this womb of metal and ceramics out into the unknown.

			We climbed up through the hatch in reverse order from how we had come in: Poole, Dzik, myself, then Miriam. The gravity, a seventh of Earth’s, was close enough to the Moon’s to make that part of the experience familiar at least, and I moved my weight easily enough. Once outside the hull, lamps on my suit lit up in response to the dark. 

			I dropped down a metre, and thus drifted to my first footfall on Titan. 

			The sandy surface crunched under my feet. I knew the sand was water ice, grains hard as glass in the intense chill. The sand was ridged into ripples, as if by a receding tide, and pebbles lay scattered, worn and eroded. A wind buffeted me, slow and massive, and I heard a low bass moan. A black rain smeared my faceplate.

			The four of us stood together, chubby in our suits, the only humans on a world larger than Mercury. Beyond the puddle of light cast by our suit lamps an entirely unknown landscape stretched off into the infinite dark. 

			Miriam Berg was watching me. ‘What are you thinking, Jovik?’ As far as I know these were the first words spoken by any human standing on Titan.

			‘Why ask me?’

			‘You’re the only one of us who’s looking at Titan and not at the gondola.’

			I grunted. ‘I’m thinking how like Earth this is. Like a beach somewhere, or a high desert, the sand, the pebbles. Like Mars, too, outside Kahra.’

			‘Convergent processes,’ Dzik said dismissively. ‘But you are an entirely alien presence. Here, your blood is as hot as molten lava. Look, you’re leaking heat.’

			And, looking down, I saw wisps of vapour rising up from my booted feet.

			We checked over the gondola. Its inner pressure cage had been sturdy enough to protect us, but the external hull was crumpled and damaged, various attachments had been ripped off, and it had dug itself into the ice.

			Poole called us together for a council of war. ‘Here’s the deal. There’s no sign of the envelope; it was shredded, we lost it. The gondola’s essential systems are sound, most importantly the power. The hull’s taken a beating, though.’ He banged the metal wall with a gloved fist; in the dense air I heard a muffled thump. ‘We’ve lost the extensibility. I’m afraid we’re stuck in these suits.’ 

			‘Until what?’ I said. ‘Until we get the spare balloon envelope inflated, right?’

			‘We don’t carry a spare,’ Bill Dzik said, and he had the grace to sound embarrassed. ‘It was a cost-benefit analysis—’

			‘Well, you got that wrong,’ I snapped back. ‘How are we supposed to get off this damn moon now? You said we had to make some crackpot rendezvous with a booster pack.’

			Poole tapped his chest, and a Virtual image of Harry’s head popped into existence in mid-air. ‘Good question. I’m working on options. I’m fabricating another envelope, and I’ll get it down to you. Once we have that gondola aloft again, I’ll have no trouble picking you up. In the meantime,’ he said more sternly, ‘you have work to do down there. Time is short.’ 

			‘When we get back to the Crab,’ Bill Dzik said to Poole, ‘you hold him down and I’ll kill him.’

			‘He’s my father,’ said Michael Poole. ‘I’ll kill him.’

			Harry dissolved into a spray of pixels.

			Poole said, ‘Look, here’s the deal. We’ll need to travel if we’re to achieve our science goals; we can’t do it all from this south pole site. We do have some mobility. The gondola has wheels; it will work as a truck down here. But we’re going to have to dig the wreck out of the sand first, and modify it. And meanwhile Harry’s right about the limited time. I suggest that Bill and I get on with the engineering. Miriam, you take Emry and go see what science you can do at the lake. It’s only a couple of kilometres’ – he checked a wrist map patch and pointed – ‘that way.’

			‘OK.’ With low-gravity grace Miriam jumped back up to the hatch, and retrieved a pack from the gondola’s interior.

			I felt deeply reluctant to move away from the shelter of the wrecked gondola. ‘What about those birds?’

			Miriam jumped back down and approached me. ‘We’ve seen no sign of the birds since we landed. Come on, curator. It will take your mind off how scared you are.’ And she tramped away into the dark, away from the pool of light by the gondola. 

			Poole and Dzik turned away from me. I had no choice but to follow her.
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			Walking any distance was surprisingly difficult. 

			The layered heat-retaining suit was bulky and awkward, but it was flexible, and in that Titan was unlike the Moon with its vacuum, where the internal pressure forces even the best skinsuits to rigidity. But on Titan you are always aware of the resistance of the heavy air. At the surface the pressure is half as much again as on Earth, and the density of the air four times that at Earth’s surface. It is almost like moving underwater. And yet the gravity is so low that when you dig your feet into the sand for traction you have a tendency to go floating off the ground. Miriam showed me how to extend deep, sharp treads from the soles of my boots to dig into the loose sand. 

			It is the thickness of the air that is the survival challenge on Titan; you are bathed in an intensely cold fluid, less than a hundred degrees above absolute zero, that conducts away your heat enthusiastically, and I was always aware of the silent company of my suit’s heating system, and the power cells that would sustain it for no more than a few hours.

			‘Turn your suit lights off,’ Miriam said to me after a few hundred metres. ‘Save your power.’

			‘I prefer not to walk into what I can’t see.’

			‘Your eyes will adapt. And your faceplate has image enhancers set to the spectrum of ambient light here . . . Come on, Jovik. If you don’t I’ll do it for you; your glare is stopping me from seeing too.’

			‘All right, damn it.’

			With the lights off, I was suspended in brown murk. But my eyes did adapt, and the faceplate subtly enhanced my vision. Titan opened up around me, a plain of sand and wind-eroded rock under an orange-brown sky – again not unlike Mars. Clouds of ethane or methane floated above me, and beyond them the haze towered up, layers of organic muck tens of kilometres deep. Yet I could see the sun in that haze, a spark low on the horizon, and facing it a half-full Saturn, much bigger than the Moon in Earth’s sky. Of the other moons or the stars, indeed of the Crab, I could see nothing. All the colours were drawn from a palette of crimson, orange and brown. Soon my eyes longed for a bit of green.

			When I looked back I could see no sign of the gondola, its lights already lost in the haze. I saw we had left a clear line of footsteps behind us. It made me quail to think that this was the only footstep trail on all this little world.

			We began to descend a shallow slope. I saw lines in the sand, like tide marks. ‘I think we’re coming to the lake.’

			‘Yes,’ Miriam said. ‘It’s summer here, at the south pole. The lakes evaporate, and the ethane rains out at the north pole. In time it will be winter here and summer there, and the cycle will reverse. Small worlds have simple climate systems, Jovik. As I’m sure a curator ought to know . . .’

			We came to the edge of the ethane lake. In that dim light it looked black like tar, and sluggish ripples crossed its surface. Patches of something more solid lay on the liquid, circular sheets almost like lilies, repellently oily. The lake stretched off black and flat to the horizon, which curved visibly, though it was blurred in the murky air. 

			It was an extraordinary experience to stand there in an exosuit and to face an ocean on such an alien world, the sea black, the sky and the shore brown. And yet there was again convergence with the Earth. This was, after all, a kind of beach. Looking around I saw we were in a sort of bay, and to my right, a few kilometres away, a river of black liquid had cut a broad valley, braided like a delta, as it ran into the sea.

			And, looking that way, I saw something lying on the shore, crumpled black around a grain of paleness.

			Miriam wanted samples from the lake, especially of the plates of gunk that floated on the surface. She opened up her pack and extracted a sampling arm, a remote manipulator with a claw-like grabber. She hoisted this onto her shoulder and extended the arm, and I heard a whir of exoskeletal multipliers. As the arm plucked at the lily-like features, some of them broke up into strands, almost like jet-black seaweed, but the arm lifted large contiguous sheets of a kind of film that reminded me of the eerie wings of the Titan birds that had attacked us. 

			Miriam quickly grew excited at what she was finding.

			‘Life,’ I guessed.

			‘You got it. Well, we knew it was here. We even have samples taken by automated probes. Though we never spotted those birds before.’ She hefted the lake stuff, films of it draped over her gloved hand, and looked at me. ‘I wonder if you understand how exotic this is. I’m pretty sure this is silane life. That is, based on a silicon chemistry, rather than carbon . . .’

			The things on the lake did indeed look like black lilies. But they were not lilies, or anything remotely related to life like my own. Life of our chemical sort is based on long molecules, with a solvent to bring components of those molecules together. Our specific sort of terrestrial life, which Miriam called ‘CHON life’, after its essential elements carbon, hydrogen, oxygen and nitrogen, uses water as its solvent, and carbon-based molecules as its building blocks: carbon can form chains and rings, and long stable molecules like DNA.

			‘But carbon’s not the only choice, and nor is water,’ Miriam said. ‘At terrestrial temperatures silicon bonds with oxygen to form very stable molecules.’

			‘Silicates. Rock.’

			‘Exactly. But at very low temperatures, silicon can form silanols, which are capable of dissolving in very cold solvents – say, in this ethane lake here. When they dissolve they fill up the lake with long molecules analogous to our organic molecules. These can then link up into polymers using silicon-silicon bonds, silanes. They have weaker bonds than carbon molecules at terrestrial temperatures, but it’s just what you need in a low-energy, low-temperature environment like this. With silanes as the basis you can dream up all sorts of complex molecules analogous to nucleic acids and proteins—’

			‘Which is what we have here.’

			‘Exactly. Nice complicated biomolecules for evolution to play with. They are more commonly found on the cooler, outer worlds – Neptune’s moon Triton for example. But this lake is cold enough. The energy flow will be so low that it must take a lo-ong time for anything much to grow or evolve. But on Titan there is plenty of time.’ She let the filmy stuff glide off her manipulator scoop and back into the lake. ‘There’s so much we don’t know. There has to be an ecology in there, a food chain. Maybe the films are the primary producers – an equivalent of the plankton in our oceans, for instance. But where do they get their energy from? And how do they survive the annual drying-out of their lakes?’

			‘Good questions,’ I said. ‘I wish I cared.’

			She stowed her sample bottles in her pack. ‘I think you care more than you’re prepared to admit. Nobody as intelligent as you is without curiosity. It goes with the territory. Anyhow we should get back to the gondola.’

			I hesitated. I hated to prove her right, that there was indeed a grain of curiosity lodged in my soul. But I pointed at the enigmatic black form lying further along the beach. ‘Maybe we should take a look at that first.’ 

			She glanced at it, and at me, and headed that way without another word.

			 

			It turned out, as I had suspected, that the crumpled form was a bird. I recalled one hitting our gondola during their assault and falling away; perhaps this was that very casualty. 

			It was essentially a block of ice, about the size of my head, wrapped up in a torn sheet of black film. With great care Miriam used her manipulator arm to pick apart the film, as if she was unwrapping a Christmas present. The ice mass wasn’t a simple lump but a mesh of spindly struts and bars surrounding a hollow core. It had been badly damaged by the fall. Miriam took samples of this and of the film.

			‘That ice lump looks light for its size,’ I said. ‘Like the bones of a bird.’

			‘Which makes sense if it’s a flying creature.’ Miriam was growing excited. ‘Jovik, look at this. The filmy stuff of the wings looks identical to the samples I took from the surface of the lake. It has to be silane. But the ice structure is different.’ She broke a bit of it open, and turned on a suit lamp so we could see a mass of very thin icicles, like fibres. It was almost sponge-like. Inside the fine ice straws were threads of what looked like discoloured water. ‘Rich in organics,’ Miriam said, glancing at a data panel on her manipulator arm. ‘I mean, our sort of organics, CHON life, carbon-water – amino acids, a kind of DNA. There are puzzles here. Not least the fact that we find it here, by this lake. CHON life has been sampled on Titan before. But it’s thought carbon-water life can only subsist here in impact-melt crater lakes, and we’re a long way from anything like that . . .’ 

			Her passion grew, a trait I have always found attractive. 

			‘I think this is a bird, one of those we saw flying at us. But it seems to be a composite creature, a symbiosis of these silicon-based wings and the ice lump – silane life cooperating with CHON life! Just remarkable. You wonder how it came about in the first place . . . but I guess there are examples of survival strategies just as intricate in our own biosphere. Give evolution enough time and anything is possible. I wonder what it is they both want, though, what the two sides in this symbiosis get out of the relationship . . .

			‘It’s a genuine discovery, Jovik. Nobody’s seen this before – life from two entirely different domains working together. And I wouldn’t have noticed it if not for you.’ She held out the ice lump to me. ‘They’ll probably name it after you.’

			Her enthusiasm was fetching, but not that much. ‘Sure. But my concern right now is how much power we have left in these suit heaters. Let’s get back to the gondola.’

			So she stowed away the remaining fragments of the Titan bird, Jovik Emry’s contribution to Solar System science, and we retraced our path back to the gondola.
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			The days are very long on Titan, and by the time we got back to the gondola nothing seemed to have changed about the landscape or the sky – not a diffuse shadow had shifted. We found Poole and Dzik, surrounded by alien mystery, happily fixing big balloon wheels to axles slung beneath the crumpled hull. Boys will be boys.

			When they were done, we all climbed back aboard. Poole had reset some of the interior lamps so they glowed green, yellow and blue; it was a relief to be immersed once more in bright Earth light. 

			We set off in our gondola-truck for the next part of our expedition. We were making, I was told, for an impact crater believed to hold liquid water, which itself was not far from a cryovolcano, another feature of interest for the expedition. This site was perhaps a hundred kilometres from where we had come down.

			Miriam transferred her lake samples to cold stores, and ran some of them through a small onboard science package. She jabbered about what she had discovered. Poole encouraged her more than Dzik did, but even that wasn’t much. Dzik and Poole were more interested at that moment in playing with the gondola. They sat at an improvised driver’s console and fussed over gear ratios and the performance of the big tyres. Poole even insisted on driving the bus himself, though Titan was so flat and dull for the most part he could easily have left the chore to the onboard systems. That proved to me the fallacy of not bringing along specialist biologists on a jaunt like this. It was only Miriam who seemed to have a genuine passion for the life systems we were supposed to be here to study; Dzik and Poole were too easily distracted by the technology, which was, after all, only a means to an end. 

			They had, however, rearranged the interior to make it feel a little less cramped. The couches had been separated and set up around the cabin, so you could sit upright with a bit of elbow room. The cabin was pressurised so we could remove our helmets, and though the expandable walls didn’t work any more there was room for one at a time to shuck off his or her exosuit. Poole ordered us to do so; we had already been inside the suits for a few hours, and the suits, and ourselves, needed some down time. Poole had set up a curtained-off area where we could let our discarded suits perform their self-maintenance functions while we had showers – of water recycled from our urine and sweat, which was deemed a lot safer than melt from the ice moon. Poole himself used the shower first, and then Miriam. She was hasty, eager to get back to her work, and kept talking even while she cleaned up. 

			After Miriam was out of the shower I took my turn. It was a miserable drizzle and lukewarm at that, but it was a relief to let my skin drink in the water. I was quick, though; with the unknown dangers of Titan only centimetres away beyond the gondola’s fragile metal walls, I didn’t want to spend long outside the security of the suit.

			It was scarcely a comfortable ride, even discounting the calculating face of Harry Poole glaring from wall-mounted slates. I was relieved when, after a couple of hours, we reached our destination. 

			At that point Bill Dzik was in the shower. Safely suited up, with Dzik’s offensive presence absent, I was able to sit forward in my couch and peer over Miriam’s and Poole’s shoulders at the landscape outside. That cryovolcano was a mound that pushed out of the landscape some kilometres to the west of us. It had the look of a shield volcano, like Hawaii or Mons Olympus, a flat-profiled dome with a caldera on the top. It wasn’t erupting while we sat there, but I could see how successive sheets of ‘lava’ had plated its sides. That lava was water ice, heavily laced with ammonia, which had come gushing up from this world’s strange mantle, a sea of liquid water locked under the ice, kilometres below our tyres.

			As for the crater lake, I saw nothing but a plain, flatter and even more featureless than the average, covered with a thin scattering of ice sand. But the lake was there, hidden. Poole extracted radar images which showed the unmistakable profile of an impact crater, directly ahead of us, kilometres wide. Such is the vast energy pulse delivered by an infalling asteroid or comet – or, in Saturn’s system, perhaps a ring fragment or a bit of a tide-shattered moon – that the water locally can retain enough heat to remain liquid for a long time, perhaps thousands of years. Such a lake had formed here, and then frozen over with a thin crust, on top of which that skim of sand had been wind-blown. But the briny lake remained under the ice, hoarding its heat.

			And, studded around the lake’s circular rim, we saw more sponge-like masses like the one we had discovered wrapped up in silane film at the shore of the polar lake. These masses were positioned quite regularly around the lake, and many were placed close by crevasses that seemed to offer a route down into the deep structure of the ice rock beneath us. Miriam started gathering data eagerly.

			Meanwhile, Poole was puzzling over images returned from the very bottom of the crater lake. He had found motion, obscure forms labouring. They looked to me like machines quarrying a rock deposit. But I could not read the images well enough, and as Poole did not ask for my opinions I kept my mouth shut.

			Miriam Berg was soon getting very agitated by what she was finding. Even as she gathered the data and squirted it up to Harry Poole in the Crab, she eagerly hypothesised. ‘Look – I think it’s obvious there are at least two kinds of life here, the silanes of the ethane lakes and the CHON sponges. I’ve done some hasty analysis on the CHON tissues. They’re like us, but not identical. They use a subtly different subset of amino acids to build their proteins; they have a variant of our DNA in there – a different set of bases, a different coding system. The silanes, meanwhile, are like the life systems we’ve discovered in the nitrogen pools on Triton, but again not identical, based on a different subset of silicon-oxygen molecular strings. 

			‘It’s possible both forms of life were brought here through panspermia – the natural wafting of life between the worlds in the form of something like spores, blasted off their parent world by impacts and driven here by sunlight and gravity. If the System’s CHON life arose first on Earth or Mars, it might easily have drifted here and seeded in a crater lake, and followed a different evolutionary strategy. Similarly the silanes at the poles floated here from Triton or somewhere else, found a congenial place to live, and followed their own path, independently of their cousins . . .’ She shook her head. ‘It seems remarkable that here we have a place, this moon, a junction where families of life from different ends of the Solar System can coexist.’

			‘But there’s a problem,’ Bill Dzik called from his shower. ‘Both your silanes and your sponges live in short-term environments. The ethane lakes pretty much dry up every Titan year. And each crater lake will freeze solid after a few thousand years.’

			‘Yes,’ Miriam said. ‘So both forms need to migrate. And that’s how, I think, they came to cooperate . . .’

			She sketched a hasty narrative of the CHON sponges leaving the crater lakes as they cooled, and finding their way to the summer pole. Maybe they got there by following deep crevasses, smashed into Titan’s ice crust by the impacts that dug out crater lakes like this one in the first place. Down there they would find liquid water, kilometres deep and close to the ammonia ocean. It would be cold, briny, not to terrestrial tastes, but it would be liquid, and survivable. And at the pole they would find the silane lilies floating on their ethane seas. The lilies in turn needed to migrate to the winter pole, where their precious life-stuff ethane was raining out.

			Miriam mimed, her fist touching her flattened palm. ‘So they come together, the sponges and the lilies—’ 

			‘To make the Titan birds,’ I said.

			‘That’s the idea. The timing must be complicated, but both need to migrate. The birds come flapping up out of the lake, just as we saw, heading for the winter pole: sponges as bodies or brains, silanes as wings, one seeking cold, one warmth, but both needing to be on the move. Maybe the sponges get dropped off at fresh crater lakes along the way, across the surface of the planet. It’s a true symbiosis, with two entirely different spheres of life intersecting – and cooperating, for without the migration neither form could survive alone.’ She looked at us, suddenly doubtful. ‘We’re all amateurs here. I guess any competent biologist could pick holes in that theory the size of Saturn’s rings.’

			Dzik said, ‘No competent biologist would even be hypothesising this way, not with so few facts.’

			‘No,’ Harry said tinnily from his slate. ‘But at least you’ve come up with a plausible model, Miriam. And all without the need to evoke even a scrap of sentience. Good job.’

			‘There are still questions,’ Miriam said. ‘Maybe the sponges provide the birds’ intelligence, or at least some kind of directionality. But what about power? The lilies especially are a pretty low-energy kind of life form . . .’

			Michael Poole said, ‘Maybe I can answer that; I’ve been doing some analysis of my own. I can tell you a bit more about the silane lilies’ energy source. Believe it or not – even on a world as murky as this – I think they’re photosynthesising.’ And he ran through the chemistry he thought he had identified, using entirely different compounds and molecular processing pathways from the chlorophyll-based green-plant photosynthesis of Earth life.

			‘Of course,’ Miriam said. ‘I should have seen it. I never even asked myself what the lilies were doing while they were lying around on the lake’s surface . . . Trapping sunlight!’

			Harry was growing excited too. ‘Hey, if you’re right, son, you may already have paid for the trip. Silane-based low-temp photosynthesisers would be hugely commercially valuable. Think of it, you could grow them on those nitrogen lakes on Triton, and go scudding around the outer System on living solar sails.’ His grin was wide, even in the reduced Virtual image. 

			Poole and Miriam were smiling too, staring at each other with a glow of connection. Theirs was a strange kind of symbiosis, like silane lily and CHON sponge; they seemed to need the excitement of external discovery and achievement to bring them together. 

			Well, there was a happy mood in that grounded gondola, the happiest since we had crashed. Even Bill Dzik as he showered was making grunting, hog-like noises of contentment. 

			And then there was a crunching sound, like great jaws closing on bone, and the whole bus tipped to one side. 

			 

			I had my helmet over my head in a heartbeat. Poole and Miriam staggered and started shouting instructions to each other.

			Then there was another crunch, a ripping sound – and a scream, a gurgling, quickly strangled, and an inward rush of cold air that I felt even through my exosuit. I turned and saw that, near the shower partition, a hole had been ripped in the side of the gondola’s flimsy hull, revealing Titan’s crimson murk. Something like a claw, or a huge version of Miriam’s manipulator arm, was working at the hull, widening the breach.

			And Bill Dzik, naked, not metres from the exosuit that could have saved him, was already frozen to death.

			That was enough for me. I flung open the hatch in the gondola roof and lunged out, not waiting for Miriam or Poole. I hit the Titan sand and ran as best I could. I could hear crunching and chewing behind me. I did not look back.

			When I had gone a hundred metres I stopped, winded, and turned. Poole and Miriam were following me. I was relieved that at least I was not stranded on Titan alone. 

			And I saw what was becoming of our gondola. The machines that had assailed it – and they were machines, I had no doubt of it – were like spiders of ice, with lenticular bodies perhaps ten metres long, each equipped with three grabber claws attached to delicate low-gravity limbs. Four, five of these things were labouring at the wreck of our gondola. I saw that they had gone for the wheels first, which was why we had tipped over, and now were making a fast job of ripping the structure apart. Not only that, beyond them I saw a line of similar-looking beasts carrying off silvery fragments – they could only be pieces of the gondola – and hauling them up the rising ground towards the summit of the cryovolcano. Some of the larger components of the wreck they left intact, such as the GUTengine module, but they carried them away just as determinedly.

			In minutes, I saw, there would be little left of our gondola on the ice surface – not much aside from Bill Dzik, who, naked, sprawled and staring with frozen eyeballs, made an ugly corpse, but had not deserved the fate that had befallen him.

			Harry Poole’s head popped into Virtual existence before us. ‘Well,’ he said, ‘that complicates things.’ 

			Michael swatted at him, dispersing pixels like flies.
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			‘Dzik is dead,’ I said. ‘And so are we.’ I turned on Michael Poole, fists bunched in the thick gloves. ‘You and your absurd ambition – it was always going to kill you one day, and now it’s killed us all.’

			Michael Poole snorted his contempt. ‘And I wish I’d just thrown you into a jail back on Earth and left you to rot.’

			‘Oh, Lethe,’ Miriam said with disgust. She was sifting through the scattered debris the spiders had left behind. ‘Do you two have any idea how ridiculous you look in those suits? Like two soft toys squaring up for a fight. Anyhow, you aren’t dead yet, Jovik.’ She picked up bits of rubbish, rope, a few instruments, some of her precious sample flasks, enigmatic egg-shaped devices small enough to fit in her fist – and food packs. 

			Michael Poole’s curiosity snagged him. ‘They didn’t take everything.’

			‘Evidently not. In fact, as you’d have noticed if you weren’t too busy trading insults with your passenger, they didn’t take us. Or Bill.’

			‘What, then?’

			‘Metal. I think. Anything that has a significant metal component is being hauled away.’

			‘Ah.’ Poole watched the spiders toiling up their volcano, bits of our ship clutched in their huge claws. ‘That makes a sort of sense. One thing this moon is short of is metal. Has been since its formation. Even the core is mostly light silicate rock, more like Earth’s mantle than its iron core. Which maybe explains why every surface probe to Titan across seventeen hundred years has disappeared without a trace – even the traces of your illegal sample collectors, Emry. They were taken for the metal.’

			I felt embarrassed to contribute to this dry discussion, but I referred to the blocky shapes I had seen toiling on the lake floor, in the radar images of the deeps. ‘As if they were quarrying? Maybe they were relatives of these spiders, after the metallic content of the meteorite that dug out the crater in the first place.’

			Poole pursed his lips, clearly trying not to look impressed. ‘Sounds a good guess. The metal in a fair-sized space rock could take centuries to extract.’

			‘Well, in any event, they left useful stuff behind,’ said Miriam, picking through the debris. ‘Anything ceramic, glass fibre, plastic. And the food packs. I’ll show you how to interface them to your suit’s systems, Emry, you can get at the food without opening up your helmet . . . We won’t starve, at least.’ 

			Poole, you see, had homed in on theory, while Miriam focused on the essentials that might keep us alive. That tells you everything about the man’s lofty nature, and its flaws.

			‘But they took the GUTengine, didn’t they?’ I put in sharply. ‘Our power source. Without which we’ll soon freeze to death, no matter how well fed we are.’

			‘And, incidentally,’ Miriam said, ‘the identity-backup deck. We cached the backups in the GUTengine’s own control and processing unit, the most reliable store on the gondola. If we lose that, we lose the last trace of poor Bill too.’

			I couldn’t help but glance at Dzik’s corpse, fast-frozen on the ice of Titan. 

			Not Poole, though. He was watching those receding spiders. ‘They’re heading down into the volcano. Which is a vent that leads down into the mantle, the ammonia sea, right? Why? What the hell are those things?’ 
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