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CARBON-14
1. Peat

Behind the tractor, a herring-bone of peaty water mirrored the slate-coloured sky. Drizzle muted the rich, subtle colours of the bog, pink rosemary, emerald-leafed dwarf-birch and feathery red sun-dews, into a greenish-grey. Droplets crept in at the eyes and nostrils, and it was hard to distinguish what fell from the sky from the miasma rising from the ground, as both moved toward an equally miserable saturation. Dispiriting as it was, Vadim’s ditching crew had to complete their work that afternoon or risk pushing the construction of the housing units into the dicey first months of winter.

He poked the base of some reeds with a long pole and, when it seemed solid, gingerly transferred his weight. Crossing a bog by foot took a sharp mind, but Vadim’s was distracted. He didn’t think anyone had noticed that Pelageya hadn’t been to work that week. Her fibromyalgia made her take a lot of sick days. But he knew the neighbours must have heard them fighting. You couldn’t get the privacy for a proper discussion with these cardboard walls—just one of the indignities poverty had forced upon them.


A soft patch nearly pulled his pole from his hands, and he clutched the muddy grip, trying to get ahold of himself. He was ninety percent certain no one had noticed Pelageya’s absence. He was fairly sure he still had time.

Max, the new hire from Novosibirsk, stood on the tractor’s fender to flirt with the driver. Vadim pictured his parents’ reaction to these new workers; his mother, still sick from the bombs that had salted the upper atmosphere with radioactive metal, being told that it was treasonous to ask for paid overtime or healthcare in this new economic war, that more sacrifices were required to undercut the cheap minerals from the new ocean-floor colonies. It was easy, in the end, to kill off the memory-keepers; and kids like Max thought it just grand that a company came in to plant a timber plantation one year and build a hydroelectric dam the next, doling out beer money to their employees while the landscape grew littered with industrial failures and Vadim’s parents’ friends rotted in hospitals or prisons or cemeteries.


The tractor had been churning forward for three sodden hours when a shock through the blade made Max tumble off his perch and the driver’s hard-hat slam against the roof of the cab. She started to jam her boot on the foot-throttle, but Vadim shouted:


“Don’t force it! You’ll break the draw-bar.”


There was much delicate manipulation of levers while Vadim hop-jumped across, grabbing a dwarf birch when a misstep nearly pitched him into a quivering green patch. The tractor edged backward, gouging clumps of sphagnum from the ditch, and Vadim and Max stooped to peer under the hitch into the muddy water.


“Tree branches,” Vadim said. “Shit.”


Of all the things the bog sucked down, including boots, tools, and unwary animals, tree branches were the most troublesome. These ones were nearly logs, exactly the right size to wedge between the plough’s stay-strap and stabilizer arm. The driver, craning in her seat, was directed to back up completely so Vadim and Max could pull them out of the thick peat. Some were held so tightly that Vadim’s efforts made him sink to the top of his hip-waders.


A waft of rotten eggs bubbled from the muck. Comedians and demagogues linked that sulfurous smell with the hated deep-sea colonists huddling around their hydrothermal vents, sang the praises of fresh air and the liberty-loving terrestrial dwellers.


The smell of freedom, Vadim thought bitterly as he yanked at the stay-strap. They would have to rig some tackle to get these all out.


As Max pried up a clump of mud, something about its texture made him pause and squeeze it. A pale streak appeared under the black sphagnum. With a convulsive spasm, Max threw it violently away from him.


“What’s wrong?” Vadim asked, imagining worms or centipedes—imagining how he would mock Max for this squeamishness later, when they were sitting dry and warm in the bar. But his stomach was sinking. It was the same dizzy premonition he’d felt when he came home to see Pelageya at the kitchen table, empty glass in her fist, eyes glittering. The knowledge that life as you know it is over.

“It’s a hand,” Max said, horror in his voice. “A severed hand.”
2. Nitrogen

The wind boomed through the branches of the artificial grove, an oceanic roar that could be heard dimly inside the labs and conference rooms. It creaked in the elevators that carried the humans up with their coffee mugs and key-lanyards, and flattened their clothes around their bodies as they crossed the plank bridges between the buildings of the Institute. On autumn days, it tore down cascades of leaves and, by pure mechanical pressure, forced surprised gasps of laughter from the lab techs’ lungs.


Ten kilometers further up, this undisciplined tumbling sharpened into narrower rivers of air, then thinned away, shading past shimmering noctilucent clouds and auroral draperies, into that nearer blackness where the abandoned orbital colonies kept their blinking vigil.


It was an architecture of air, unknown to most humans, whose wars hardly stirred its soupy footwell, but it was even farther out-of-scale to an individual nitrogen molecule that drifted through its lofty chambers. Eleven kilometers up the molecule sailed, as far from the Institute’s tree-platforms as those buildings were from the steel-alloy vaults of the deep-sea habitats. The nitrogen meandered, anonymous, Brownian, through the emptier space honeycombing the space called air. But it wasn’t lonely in its solitude. It had been born twinned, two indistinguishable atoms revolving in perfect symmetry.


A cosmic ray barrelled through the stratosphere. By the peculiar custom of the subatomic world, it wasn’t just a ray but also the stripped ghost of a hydrogen nucleus, fired across the universe from a mythical birthplace for which scientists had searched three hundred years in vain. It passed within a whisker of hitting the nitrogen, instead tearing a nearby oxygen into shards of jagged, chemically ravenous ozone. The collision released a shower of neutrons and electrons, through which the nitrogen skated, charmed, like a songbird dodging raindrops. But Fate, which along with doomed lovers and empires, counts ten quadrillion vigintillion molecules as its playthings, laid its finger upon this one. One of the neutrons struck the nitrogen squarely, knocking it several angstroms to the side, and knocking out, like a loose tooth, a single proton. This event transformed its identity instantly and profoundly.


A nitrogen atom ceased to exist, sundered from its yoke-mate like a righteous soul at the Rapture. In its place, a carbon atom that had never existed before continued on an identical trajectory. But a new energy simmered in the atom’s core, as if it were troubled by dim memories of a forgotten life.


The spell was temporary. The enchantress had left a loophole. One day, it would spit out an electron and an anti-neutrino, as the scullery-maid in a fairy-tale spits out coins and rubies, and regain its proper form. It would happen, as likely as not, sometime in the next 5,730 years, a number as immutable as the Law of Primes.


But not yet. The carbon (carbon-fourteen, the molecule-metronome, the magician’s clock) was tumbling in a direction that corresponded to what entities subjected to gravity call down. Down toward the earth, spined with branches of mountains and rivers, toward living oceans and jewel-like algae, their membranes crammed with green. Toward photosynthesis, ant colonies, summer markets heaped with produce, political rallies rippling with flags, and blue waves crawling with tankers—toward the great, heterogenous mass of humankind.


The carbon met an oxygen, and the two atoms were sucked into each other with an infinitesimal, magnetic click.


It was carbon dioxide. It was descending.
3. Bone

“Windy day,” commented the receptionist as Piper scanned the mailboxes at the Anthropology Experimental Research Institute.


It was always windy at AERI. The lab and office complex was built in the forest canopy of giant engineered trees, and researchers who wandered out of their labs could look down at the white-caps crawling over the blue Pacific. The torrent of wind spilling over the mountain slope hadn’t slackened substantially throughout the ages of humankind: hunter gatherers and wheat-farmers, airplanes and asteroid colonies, salted bombs and depth oscillation charges—the future that no one had been able to imagine, and the future they’d deemed unimaginable which had happened anyway.


Piper had heard the new coastal security corridor the government was asking for would run straight through their campus. But AERI was a prestigious organization. Everyone felt sure an exception would be made.


The receptionist passed Piper a bulky envelope. “Is this what you need? I signed for it this morning.”


“Oh, thanks. Dr. Loi told me he’d send it overnight.” Piper slid a finger under the seal and peeked inside. “He won’t be back from the site until next week. It was one of those once-in-a-lifetime, drop-everything-and-go discoveries.”


“The samples aren’t sensitive, are they?” the receptionist asked. “Because I asked the courier if it needed to go into a refrigerator, but he didn’t know, and then it was nine-thirty and you hadn’t arrived yet...”


The receptionist worried about everything, from borer beetles in the trees of the Institute, to cancer-causing gene therapy accidents, to spies from Habitat Two cutting the marker buoys to create shipping disasters. Often, by the time Piper escaped these conversations, her shoulders were so tight with stress that she had to tinker with her mass spectrometer for hours to relax.


As firmly as possible, she said, “It won’t degrade, I promise. It’s waited a couple hundred years at least, a few hours on your desk won’t harm it.”

She took the elevator up to her lab. Before going to her bench, she paused and blinked her eyelids in a rapid sequence to switch on her receiver. The morning news flooded her inner ear.


You could buy receivers that adhered externally to the skin, but Piper had paid for the more discrete version, a gift for herself when she turned thirty and realized she had nothing in particular to save her money for. The scar was barely visible, and few people realized how often she was listening to public talk programs while pretending to pay attention to the conversation in front of her.


The nine o’clock morning show had an announcer with a beautiful voice. The year hadn’t been good for news: the usual obituaries for extinct species and collapsed ecosystems and allegations of piracy and chemical weapon use in the Bering Sea. But this announcer made Piper feel as if things were somehow under control, or could be made so by his reasoned analyses and well-balanced perspectives.


Undersea officials have formally protested the illegal export of gene-tattoo kits to their habitats, which they claim use banned technology, he was saying as she upended the envelope. A vial containing a few milliliters of mud fell onto Piper’s palm. Fishing inside, she pulled out a plastic bag holding an irregular shard of material, the same colour as the mud.

A bone fragment.


She would need the liquid nitrogen from the common lab. She slipped the bag in her lab-coat pocket and climbed the fire-ladder to Platform Three.

Terrestrial trade ministers say that the sale of kits to the biologicals-impoverished habitats is a crucial part of their strategy to redress the current trade deficit, which is dominated by deep-sea mineral exports. But how are ordinary citizens of Undersea adapting to this genetic innovation?

Piper lowered the sample into the liquid nitrogen, holding it for a few seconds as icy vapour billowed around her face. Then she took it back to her lab and got out her mortar and pestle. She turned up the volume to counteract the noise of the laminar flow hood.


...talks resumed today between leaders of the Undersea Habitats and the Federation of Terrestrial States. Insiders say that one of the major issues on the table will be fate of Undersea leader Garvey Liu. Terrestrial officials continue to deny that Liu has been in their custody since his disappearance during a routine trade negotiation one and a half years ago. To understand the implications of the deteriorating relationship between Terrestrial nations and the Undersea government, we talked to a specialist in deep-sea politics, Domenica Carvalho...

What a mess, Piper thought, grinding steadily. You could put a trade deficit in this test tube, and she didn’t have a single test that could detect it. And yet the way people talked about it you might start to believe... And then you see ships in the Bering Sea, and you might really be afraid...


Her wrists were starting to hurt, and when she shook the mortar gently she couldn't see any coarse lumps of bone. She kept going another two minutes to be sure, then transferred it to a clean tube and weighed it. There should be a bottle of hydrochloric acid somewhere, if the students hadn’t taken it... Good. She left the bone powder decalcifying under the hood, with a stridently-worded note threatening anyone who dared to touch it.


Members of a terrestrial society who attempt to understand deep-sea culture are engaging across a profound gulf, a woman’s voice was saying. The infamous Genetic Hygiene Laws, as alien and disturbing as we may find them, have become a short-hand in our discourse for a whole set of differences, physical, linguistic and cultural. I believe the best way to sweep these aside is to go back to the beginning and look at the circumstances under which deep-sea habitats were founded. Here we find the roots of how colonists think about their bodies, their families, even their relationship with food...

Piper stripped her gloves and went back to her office for her tablet. Tuan had sent her photos of the site where the bone fragment was found, a small town in West Siberia. The discovery had been traumatic for the local people who assumed it was a recent murder victim, and one of the labourers had had a breakdown and had to go back to his family in Novosibirsk. Piper clicked through the photos, half wincing at the leathery skin and sunken face on her screen, the tufts of deep crimson hair which she knew were an effect of the bog’s acidic chemistry. Knowing the corpse was probably pre-historic didn’t make it any less gruesome.


Tuan would accompany the remains back to the AERI on Tuesday so he could begin to study them. Apart from the hand severed by the plough, and post-mortem crush injuries probably caused by rocky debris within the bog, they hadn’t found any trauma to explain the cause of death. Still, it looked as if it had been a deliberate burial rather than an accidental victim of the bog. Whoever put him there had piled heavy branches on top to keep him from rising to the surface again. Piper would have to ask Tuan what kind of people had lived in Siberia, whether he had a ball-park figure in mind for the date.


Tuan’s emails were ebullient. He knew he had a career-making find here, the kind of break that most scientists worked their whole lifetimes without getting. He hadn’t slept. He’d probably barely eaten. He wanted the radiocarbon analysis done right away.


Piper wrote back, 6-20 days decalcification + 2 days gelatinization + 2 days freeze-drying before I even turn on the mass spectrometer = 2 weeks if you're lucky. Come home and enjoy Thanksgiving with your family. Ciao, Piper.

She stretched her back, and headed to the coffee station on Platform One. A quaint, pseudo-rustic rope bridge stretched between the two biggest tree trunks, and from a point in the middle you could look down the entire valley, watching the busy cable-cars carrying commuters from the residential platforms. For a moment Piper tried, as the woman on the radio had enjoined, to put herself in the mindset of an undersea habitat-dweller: a scientist looking out the viewport at a meadow of sulfur-coloured tube-worms as she for waited for her experiments to finish running.


Peering into the unknown. Looking upward, and imagining sunlight.
4. Ocean

Millions went, in the war years, if they could afford the berth, either in the spartan government habitats, or, when those overflowed, in the the more expensive private  shelters, slapped together by unscrupulous entrepreneurs and prone to catastrophic pressurization failure. Down into the cathedral-vaults where nothing lives except a few blind bacteria, where a whale can die on the surface, only for its skeleton to touch the floor a week later in a billow of soft sediments. Where steel girders and thick plastic viewports can be shattered by the same watery element that wet Vadim’s face when he lifted it to the grizzling Siberian sky.

Piper’s great aunt spent her savings to reach the habitat where she would die. Only when the records were de-classified did her surviving sister learn that the habitat’s desalinization plant had broken down, and so rather than instantaneous, crushing darkness, the end must have dragged out through days of fear and agony.


But no risk had seemed too great to be able to put three, six, eleven kilometers of water between yourself and the bombs exploding in the upper atmosphere. Radiation was spreading like ink through water, sticking to skin and mucosal membranes, sunburning your DNA molecules, until the human body lit up like a city boulevard. It was natural that they would look to the sea, that immense repository that holds all the treasures humans have ever cast into it, including, at the end, their own lives. At majestic speed, the conveyor-belts of its circulation carry them down into its roomy depths. Seldom do they bear them forth again.


And yet the war did end, and the ocean did spit out its survivors. Gene therapy provided humans with, among countless other possibilities, a new proof-reader to protect their DNA against the corrupting new rays, and people walked again under the sky.


But not all of them.


The currents of the deep ocean are a slow engine that turns over once per millennium. There are sub-basins brimming with briny slurry that are never re-mixed at all and, like terrestrial bogs, fill inexorably with the bodies of creatures who crawl in and cannot crawl out. There are fish who wait a year between meals, their mouths opening upward for what chance drops into them, and whose growth, like an ancient cedar, is measured in rings etched on their inner ear. And the people who chose to stay in the ocean change at the rhythm of their environment, breathing oxygen split from seawater, eating protein that smells of the sulfurous thermal vents.


On land, the maps are changing. Deserts march into savannahs and forests swarm over peatlands, while in the DNA synthesizer the human body bursts the fetters of natural selection. One wheel spins quickly, another slowly. But both turn within the same machine, and when they meet, as meet they must, there is a mighty grinding of gears.
5. Thanksgiving

As typically happened at Thanksgiving, Piper had planned and bought the ingredients for an elaborate vegetable dish, only to be distracted by a twelfth-century midden sample, and finally rushed out to buy a pumpkin pie which turned out to be exactly the brand that her mother had bought.


At her parents’ apartment, her uncle was telling her grandmother about the recent shots fired in the Bering Sea. His son, Piper’s cousin, was stationed out of the naval base in Esquimalt, so he’d already had to repeat this information several times to concerned well-wishers.


Piper’s grandmother sat straight-backed and bright-eyed in her chair. “Once people start using words like piracy,”she said, “It’s a sign that rational discussion is over.” For as long as Piper could remember, her grandmother had spoken with a hoarse throb in her voice. Her larynx had been damaged during surgery for thyroid cancer, a disease that had killed many of her peers. “I wish we still had Mr. Liu around,” she said. Piper’s aunt, who’d spent the day with her phone in hand, waiting to hear whether their son was on one of the ships involved, pinched her lips together and went into the kitchen to help carve the turkey.


Piper greeted all her relatives, even the cousin who made puns about Piper’s career. (“Our Piper—the only thing she dates is her carbon samples.”), and then switched on her receiver while the eating was still at the party-mix stage. She enjoyed half a minute of blissful escape (“Factions within the Undersea government are still divided over whether the development of cellulose fibres for construction materials constitutes genetic interference or not. Over the past eighteen months, The Blue Party has invested heavily in the technology, which they argue uses a material naturally found in green algae...”), before she saw her mother’s eyes narrow and hastily switched it off. She regretted that when the younger brother of the coastguard officer turned to her and, with the arch assurance of a youngest child who has spent too much of his life being admired by adults, asked, “So, are scientists still struggling to prop up the hocus-pocus of radiocarbon dating?”


Piper had liked Griffin when he was a three-year old, crawling into garbage bins to look for maggots. She’d recognized in him a true spirit of scientific inquiry. She couldn’t believe how, as the years passed, his parents allowed him to waste his innate analytical gifts on bizarre teenage obsessions.


“I mean,” Griffin said, leaning forward, “It’s been known for centuries that there are major misgivings about the technique—calibrating your curves with tree-rings that were originally calibrated with C-fourteen. Which is circular reasoning.” Griffin lingered a over these last two words, savouring them. “And the catastrophe that happened five thousand years ago, which scientists have worked so hard to cover up—almost as if there was a flood or something, wouldn’t you say?”


“Have you been reading about—creationism?” Piper glanced at her mother, busy slicing the pies, and wondered if anyone else was hearing this. “You failed history class because you wouldn’t read the textbook,” Piper said, “But you managed to dig up information on a doctrine no one’s talked about for over a century?”


“I’m learning to think for myself,” said Griffin.


Piper opened her mouth to tell him exactly what he ought to think, but at that moment her mother called out, “Tell them about your latest project, Piper. It’s so exciting!”


Piper really did find her work exciting, so she said, “We’re working on a bog body dug up in Siberia. It’s remarkably well preserved, with all its hair and skin.”


“Like that National Geographic article,” her uncle said. Piper nodded and said yes, exactly like that.


“If only you’d introduce yourself to one of those adventure photographers,” the humorous cousin said. “The very fit, stubbly ones, you know. I mean, even you’d have to take notice when one of them walked past.”


“How old do they think the body is?” Griffin asked.


Piper, perceiving the trap, returned his narrowed gaze. “I would never to speculate ahead of my data,” she said. “But if you’re actually interested, I could show you the numbers from the mass spectrometer, when I’ve got them.”


He huffed, and bent over his pie.


Griffin’s parents wanted to be home early in case news came from their son’s ship, so Piper was able to leave before it got too late. Instead of heading straight home, she stopped by the AERI, letting herself in the side door with her key card. In the dim, hushed lab, she decanted the hydrochloric acid and punched up the heating block to seventy degrees.


Gelatinization was starting. In four days they would know the truth.
6. The Harrowing of Hell

Vadim lay on his bed, a glass cradled against his hip, listening to his neighbour Mrs. Egorov yell at her daughter. She’d been slated to move into the new housing block in time for Christmas, but with the construction site swarming with forensic anthropologists, it seemed Vadim could look forward to this background noise for at least another winter. He imagined little Yelena Egorov’s years of teenage rebellion, and felt nauseous. After a childhood spent in bomb shelters, he ought to be able to filter out noises, but lately every murmur and footfall scratched at the surface of his brain.


Days had passed without a peep from Pelageya in Novosibirsk. That meant, perhaps, that she wasn’t going to bother with him, was too frightened, or even too fed up, and since she was the only witness, that should have meant he was safe. Would have meant, had that plough not sliced through peat and gristle like an avenging sword.


The Harrowing of Hell. It was the title of one of Pelageya’s woodcuts. Every few months she made him walk out to the abandoned timber plantation to cut and season a few trees for her carving projects, the hobby she claimed kept her sane through the tedious winters. She’d copied the print from a book of medieval illustrations onto a block of larch, beautifully grained and rot-resistant. It didn’t actually show a harrow, or any other agricultural implement, just a group of people, some of them with rays coming out of their heads. But Vadim had looked at the print and looked at it, and finally he’d torn it down and borrowed a lighter from Mrs. Egorov so he could burn it.


He hadn’t touched Pelageya’s carving tools, the gouges and chisels, or the long, narrow graver. They were still clean, sharp, ready to use, as if their owner might walk through the door at any moment.


The scientists had taken the body for testing. He’d expected them to come back the following day with the police. Then the day after that. Then he thought, well, they’ve probably given it to some technician and he’s botched the analysis; or there’s a backlog, bodies gathering dust in drawers while the boss leaves early to drink with his friends. So Vadim was safe—a teetering kind of safety that might be yanked from under him at any moment.


“We’re done with this conversation,” Mrs. Egorov said angrily, and probably inaccurately, on the other side of the wall. “No. I’m not discussing this anymore. Sit there until I’ve made my tea.” Water rattled in the kettle. She and Pelageya had been thick as thieves; it was strange she hadn’t asked about her. Maybe they’d had a falling out. Maybe Pelageya had told her something.

At least he’d had a moment with the body while Max and the tractor driver hiked to the bend of the road to get a phone signal. Otherwise Vadim would never have been able to get rid of the one big clue that would send him to prison.

The face had been stained dark mahogany after only a few weeks in the bog. How long would you stay conscious, lips shut tight against the slime creeping into your ears and nostrils, its black edge rising beneath your eyelids? The thought made Vadim open his mouth and gasp, ribs heaving, desperate to pull real air into his throat.


He had to look at it. Next door, Yelena was wailing as her mother made tea, every clink of utensil on ceramic feeling like a fingernail flicked against Vadim’s nerves. As the child sniveled, his feet drifted off the bed of their own accord to touch the floor. He would look once. There was no reason to be afraid, and no chance of being caught. Mrs. Egorov only ever came into this room to yell at him for leaving the bathroom a mess.


The room spinning from alcohol, or an empty stomach or more likely both, he got to his knees and groped under the bed, finally dragging out a crumpled plastic bag. It made a crinkling noise that he felt certain could be heard next door. But he’d committed now, and no prudent consideration could have made him put it away again. Painstakingly, he unpicked the knot and looked inside.


A baseball cap, its red colour discernible through the smears of mud, with a cartoon of the new hydroelectric dam between stylized pines. The kind of hat they sold in the general store downtown, to people who were new enough that they didn’t yet hate this town. He’d seen the stranger wearing it two weeks ago as he was running, dodging around the dwarf birches, rage winging Vadim’s feet over the perilous terrain. A flash of red, picked out by moonlight. Now he’d found it again, lying under a corpse.


You might have escaped me, Vadim thought. But you couldn’t get out of here anymore than I could.
7. Flagship

So what you’re saying is that Liu might have come to the surface as a trade ambassador, but in reality he symbolized much more than that?


Exactly. Garvey Liu had tremendous symbolic importance as the first child to be born and grow up in the deep ocean. Nowadays, we recognize that the Undersea healthcare system is one of the best on Earth, that their citizens enjoy quite comparable life expectancies to our own. But in the early days, when the North Pacific government was still trying to retain control over the deep-sea colonies—and quite frankly, using scare tactics to do so—speculation was rampant that these new children being born, this flagship generation, would be plagued with health problems. Because of the artificial light, because of their diet, the crowding, even, in some mystical way, the water pressure outside. Which, of course, had zero scientific basis. All of these concerns proved far less serious than we’d been told to expect.


Except vent arthritis.


Well, that’s only a mild joint pain, easily managed with appropriate medication.


Their diet is quite bizarre though.


No. No, I wouldn’t say so. I’ve made several trips now to Habitat Nine, to cover human interest or political stories, and was put up quite lavishly, and I have to say I enjoyed the food. You don’t see it on the plate and think “tube-worms.”


Tastes like chicken, in fact.


Ha, ha, no, but maybe like a really delicious escargot in butter sauce, that’s how I’d describe it. And there are octopus and eel and all sort of treats.


So, Garvey Liu—a symbol for the success, the vitality of the deep-sea project, as it was dreamed by its founders.


Yes, and he was also very charismatic. He visited terrestrial communities, and he just seemed to enjoy himself so much, he didn’t show disdain or hostility the way you might have expected if you listen to some of the more traditional Undersea, uh, polemic. You know, one of the most endearing things about him was the way he accumulated tourist swag. Little towns would offer him things, dinky travel mugs or lanyards with the name of the town on it, and he would accept them very graciously. And then he would keep them, and use them, and before long he looked like that guy we all make fun of who’s just stepped off the tour bus.


So. Liu’s disappearance in the year ʻ22. What did that mean for the geopolitical landscape?


A setback. A massive setback for land and sea relationships, and everyone is blaming everyone else. The dirty truth—which the North Pacific leaders have been quick to point out, almost too quick—is that a certain faction on the deep-sea political scene has found things much easier now that he’s gone. As long as this situation remains unresolved—and remember, we’re going into eighteen months now, without news—I think it will be used as a wedge to prevent the reconciliation that we’ve needed ever since the end of the war.


We’ve been talking to political observer Domenica Carvalho. Domenica it’s been a pleasure...
8. Sulfur

Piper had half an hour, while the centrifuge ran, to start reviewing an article she’d promised to an editor friend. It was nine o’clock on a Friday night, which didn’t exactly rebut her smug cousin’s claim that Piper could get dates but not dates, but Piper wasn’t going to apologize for having a job she enjoyed. Plus, the paper was about lambs in Scotland, and the photograph of them standing on a pebble beach was adorable. She skimmed the abstract, jumped to the end, and put a check-mark beside each of their conclusions. Then she re-read them and frowned. She was looking over the graphs when her phone buzzed.

 
The caller ID was the mother of her cousin who was in the Bering Sea. Foreboding seized Piper. She’d had her receiver switched to classical music for the past hour. For all she knew, the Undersea government could have dropped a megaton of explosives under the Juan de Fuca Plate at suppertime, and Victoria could be at the bottom of Georgia Strait. Hastily she opened the video call and saw, not her aunt, but her younger cousin.


“Hey Piper,” Griffin said. “Is this your guy?”


Despite having seen it already, Piper recoiled as a shrivelled face with gaping, empty eye-sockets appeared on her screen. “Griffin! Where did you find that?”


Her cousin appeared again, his eyes unfocused as he tapped at his keyboard. “Official press release. There was only the one decent picture. Everything else was heroic poses by,” Griffin sketched a one-handed air-quote, “Renowned scientist Tuan Loi. Are you a renowned scientist, Piper?”


“Griff, did your Mom actually wanted to talk to me?”


“Check this out.” The face of the bog body reappeared beside a photo of a living man with medium-dark skin and wavy hair. “Same noses, right?”


“Who is that?”


“Who is—?” Piper’s whole screen was covered by the photos, but she could hear Griffin’s incredulity. “That’s Garvey Liu, everyone’s favourite human being. Don’t you watch the news?”


“Mm, only cooking shows.” Piper jotted a few calculations in the margin of the sheep article. The methodology was fine, and the theoretical model was fine, but if the authors had looked at their data they might have noticed that their results were impossible unless they had access to magical immortal sheep.


“I can’t understand why his hair was dyed red,” Griffin was saying.


“Humic acids from sphagnum moss in the bog. I can lend you a book, whenever you’re ready to talk real science.”


“Piper, turn your camera back on.” She heard him hiss with frustration. “How real does it have to be? If Garvey Liu ended up dead in a bog in Siberia, this is the most important thing to happen in our lifetimes.”


t1/2 = 5370, Piper wrote, and then circled it for good measure. Griffin had been silent for a while, so she switched the screen to video again. She saw the face of the bog body again—saw it in the strange, cold colours of overhead fluorescent lighting, at a weird angle, as if someone wasn’t holding their camera properly, and in fact the image was wobbling, and holy crap, this was on video.


“Griffin, where are you?” she snapped.


There was a blur of movement and Griffin’s face reappeared. He looked pale, as if he’d just been sick. “I can’t let go of this this when you’re refusing to listen,” he said. Behind him she saw a sheet of heavy, translucent plastic hanging from the ceiling.


“Are you in a cold room?” Piper demanded. “Griffin. Are you at the AERI?”


“Don’t be mad.”


“Don’t touch anything,” Piper snapped, and tossed her phone across the lab bench. She skidded out through the shadowed hallway, under the yellow globes of the outdoor lights. A shower of night dew sprinkled down from the leaves. She stabbed at the elevator call-button, waited about two seconds, and when it didn’t materialize she scrambled up the fire-ladder, shoes slithering on the rungs. She was out of breath when she cannoned into the cold room on Platform Three, and the shock of icy air hit her damp clothes like a pail of water. There had been a sweater draped over the chair back in her office. She hadn’t thought to pause and grab it.


The body lay on the metal bench in the middle of the room. Piper hoped it was Tuan who had left it there to work on, and not Griffin man-handling it out of its drawer. The plastic sheet that had covered it lay crumpled on the floor. Griffin stood dressed in a sweater and warm jacket on the other side of the body. He looked as if he were wondering how much protection it might give between himself and Piper’s just wrath.


“This is a priceless anthropological specimen, and extremely fragile,” Piper said. Her breath steamed in front of her, like a dragon preparing to spit fire. “Do you know how many bog bodies have been destroyed by well-meaning curiosity-seekers? Bundled up and re-buried in churchyards, or pulled to pieces by scientists who didn’t know their job? Rare, irreplaceable knowledge, lost through arrogant stupidity. And you just happened to be bored and contrary—”


“I know,” Griffin said. “I swear, I haven't touched him yet.” He sounded shaky for a determined criminal, and as Piper stepped forward to assure herself that the body really was unharmed, she felt a kind of sour satisfaction. The body would have been disturbing enough even before the anthropologists’ scalpels had begun their work. That shoe-leather face with its lurid hair and black rents for eyes—if she were making a horror film, she might invent a similar creature to chase down moronic teenagers. It was stomach-turning. In fact, she thought she could smell... She looked around and caught a glimpse of the ice bucket that Griffin had been sick in.


Go home, she almost said with peremptory kindness, and then remembered what his home must be like right now. Waiting for news from the Bering Sea, or wondering what news was being kept from them. Meals, when anyone bothered to prepare them, left out on the counter; terse answers to the most everyday inquiries; maybe even storms of weeping, painful and embarrassing to a young man. Despite herself, Piper thought she understood why Griffin might choose to sneak out and indulge in a little breaking and entering.


“Good,” she said, when examination of the body showed nothing out of place. “No one has to know you’ve been here. You’ll tell me how you got in without a keycard, and I will personally make sure you don't set foot in a research laboratory until you're at least thirty. And—” She stuttered a moment, but it had to be done; there was no one else here capable of comforting a frightened teenager, “We can stop by some fast food place before I escort you home, if you’re hungry or, uh—you know.”


As awkward as the offer had been to get out, Griffin barely seemed to hear it. He was still staring at the body with a kind of wincing fascination. “Piper,” he said. “His left hip...”


He stepped forward, and Piper cautioned, “Easy! We can’t keep this secret if you puke on him.”


“Nothing left to come up,” Griffin said, and stiffened his shoulders. “Look,” he said, stretching out a finger.


The marks were only a shade darker than the dead man’s humus-dyed skin: the short, double hatch of an appendectomy scar.


Piper felt goose-bumps break out over her arms, and really wished she’d paused those two seconds to grab her sweater.


“So he’s had surgery,” she said. “Humans have been hacking each other open since the ancient Egyptians.”


“Yes, sure,” Griffin said. “With long, straight cuts. These marks come from a paired laproscope and endoscope. I’ve had that exact surgery. That can't be earlier than, what—late twentieth century?”


“Still over two hundred years ago,” Piper pointed out.


Griffin’s face twisted up in a familiar, stubborn expression. “And. They've dissected his knuckles.”


Piper frowned. The body’s severed hand had been placed next to the stump of the forearm, and Tuan or one of the other researchers had made an incision across the metacarpals. Patting her pockets, Piper found the pair of nitrile gloves she’d been using earlier that evening and gently lifted the flap of parchment-dry skin.


Griffin crouched to bring his eyes level with the top of the bench. “Is that—”


The bones inside were as dark brown as the skin, steeped through with peat-water like old tea-leaves. But she could distinguish a texture like scattered granules, and when she poked one of the grains with a gloved finger, it rolled a few millimetres, revealing a brilliant yellow underside, almost glowing against the darker background.


“Elemental sulfur,” she said, staring dumbly for a moment before saying, “He had vent arthritis.”


Vent arthritis was the common name for a condition caused by the Undersea diet, or more specifically, as critics pointed out, by the Undersea government’s autocratic food policy. The tube-worms which, in their more processed and palatable form, provided most of the colonists’ protein, flourished in stands of thick, red fronds surrounding hydrothermal vents. Sulfide-rich water, super-heated from contact with the underlying magma, spewed into the surrounding ocean. The worms survived in the absence of organic material they could use as food by harbouring symbiotic bacteria which powered their metabolism using the chemical reactions of sulfides. The sulfur compounds were the cause of the rotten egg smell so ridiculed by terrestrial dwellers, and also formed deposits on their joints that resulted in the inflammatory pain.


The condition had only ever been detected in deep-sea colonists.


“They knew what they were looking for,” Griffin said. “They knew where to cut. This guy you work with—he hasn’t mentioned anything to you?”


“He might only have discovered it today.”


“He might have been told to keep quiet.” Piper felt her brain stuttering, like a stalled engine. Griffin asked, “Nobody's said anything to you, about your C-fourteen analysis?”


“It isn't finished yet.”


“Well... Maybe we’d better get to the bottom of this before a dark car pulls up to the curb beside you, and no one hears from you ever again.”


Piper wrapped her arms around herself. “I’ve extracted the collagen from the bone fragment. It’s freeze-drying now. I was going to tell Tuan tomorrow that the mass spectrometer is ready to go.”


She looked at the body of the man who had been called the flagship of his generation, the first-born of Mother Ocean, now shrivelled and empty as an old husk, and realized all at once that she had stopped shivering; that the chill of the bare, white room had finally penetrated all the way to her bones.
9. Cable-car

Piper was not accosted by a dark car the next morning. Cars in the traditional sense of the motorized vehicles that had criss-crossed North America’s highways, would have been an impractical method for getting around the valley, with its arboreal neighbourhoods, and Piper’s morning commute required lining up with a dozen other employees of the AERI to get into a cable-car just two bridges away from her apartment. On the Saturday morning when she was meeting Tuan, the platform was empty of its weekday commuter crowd. She could see the cable-car she was waiting for, still halfway across the valley. She blinked gummy eyes as she waited for the chilly wind to wake her up a little. They had gone for fried food after she escorted Griffin away from the Institute, and it had been after midnight when she got home. Never again would Piper underestimate a teenage boy's capacity to eat his emotions.


A faint sound, probably the creak of branches, made her jolt awake, worried she'd missed her car. Two other people had appeared on the platform, a man and a woman. They wore technicians’ dark coveralls, though Piper didn’t recognize from what service. The woman’s head was bent over her tablet and the man was picking at his fingernails, and perhaps it was just the paranoia of sleep-deprivation, but Piper was suddenly convinced that they were watching her.


The cable-car thumped against the wooden platform with a shock she felt through the soles of her feet, and instead of jumping over the fender like everyone always did, the man unhooked the little ramp and lowered it to the platform, waiting courteously for Piper and the woman to climb on board.


Piper did not want to get on. She looked across the empty platform, down at the boardwalk of a lower level where people were walking with their backpacks and briefcases. Too far away.


The woman smiled at her. All three of them got on.


She remembered Griffin saying, No one hears from you ever again. She felt nauseous, and she wondered whether the gyroscope that was supposed to keep the floor of the cabin horizontal might be malfunctioning. Of course, Griffin believed in creationism, and probably got his ideas about government cover-ups from twentieth-century spy films.


A gust rocked them violently, and that definitely wasn’t supposed to happen with a working  gyroscope. There was an awful lot that could go wrong with a cable-car, Piper realized, an awful lot of natural wear and tear that nobody would question.


Not while all three of us are on it, she thought, and held her breath as the motor chugged and the wheels turned. She made sure that she was the first one to leap out when they hit the Institute’s station, shoving past a surprised-looking delivery kid with a cart piled with boxes. She hit the elevator button and stood, trying to catch her breath, before she thought better of it again and climbed three sets of ladders to reach her office.

10. Dawn of the Horse

Tuan was hanging around her lab when she arrived. Piper had met him at her first staff mixer at the AERI, and they’d formed an instant friendship based on a preference for placing the founding date of Rome slightly earlier than 753 B.C.E. But when she saw him perched on her lab bench, swinging his ankles and looking hardly the worse for his red-eye from Siberia, she wanted to turn around and hide in the women’s washroom for as long as it took for him to go away again.


“Date me!” he exclaimed, grinning, as if that wasn’t a joke all radio-isotope scientists got sick of before they even left grad school.


She ought to say it, Piper thought. Ask him about the sulfur deposits on the knuckles, see what his explanation was. But her nerve failed. It would be easier when the mass spectrometer showed them a contemporary date. They would have to talk about it then, and Piper wouldn’t have to confess that her cousin had breathed all over Tuan’s priceless bog body.


Tuan hovered while she checked the tubes, measured the sample into a tin capsule, and inserted it into the ignition chamber.


“Is it ready?” he said, bouncing slightly on the lab stool. Would he look that excited if he already knew what she was about to find out? If he’d been sucked into a shadowy international conspiracy? “You can get me the date?”


“I can get a date,” Piper said repressively. “Depending on the era, it will be more or less accurate.” She tapped the printed correction curve taped to the wall above her desk. Lecturing about her specialty made her less nervous, so she kept going.


“Different eras have their own particularities. Lots of old carbon was burned during the Industrial Revolution, skewing dates in that time period backward. Then the C-fourteen that was produced by nuclear testing in the 1950s skewed them forward again. And of course, there's this.” Her finger landed on 2083; a spike like a witch’s hat rising from the gentle slope. Even Tuan became solemn as they looked at it. Piper thought about her grandmother’s sister, dying of thirst beneath the flickering lights of a metal corridor, about the scorched continents, the orbital stations falling.


“Let’s do this then,” Tuan said, and Piper pressed the button.


A number popped up in the corner of her screen. Piper didn’t give herself time to eyeball a guess. Her fingers flew over the keyboard, adjusting a parameters and fitting the appropriate correction curve. Just before she hit enter, she thought of Garvey Liu, the husk of his body on a cold-room table, and took a breath as if bracing herself.


This is the moment, she thought. I’m about to blow an international scandal wide open, maybe start another war. By the time I go home tonight, I’m going to have to face my grandmother and tell her she’s about to lose everyone she loves for the second time in her life.


Her finger dropped on the key with a deafening click.


“Have you got it now?” Tuan asked. “What’s the date?”


Piper blinked. “Um, about 900 B.C.E.”


“Yes!” Tuan did a fist pump. “That’s perfect. It’s right on the boundary of the Alekseyeva and Scythian cultures, the dawn of the first true horse society, with mounted warfare and everything that came with it. It’s too bad the body was stripped before it was deposited, but I feel sure we’ll be able to nail down the cause of death.”


“I’m going to check the numbers again,” Piper said. Her fingers were trembling. “It’s just—it’s good practise.” She re-zeroed the machine using the gas standards and, for good measure, weighed out a fresh quantity of the freeze-dried sample before clicking all the same boxes in the dialogue windows and pressing all the same buttons on the machine. Tuan put his hands behind his head and spun his lab stool on its pivot.


“Amazing,” he said. “Piper—the article I'm going to write about this, it's going to be incredible. You’ll be second author. I'll send you my draft as soon as I've got one. I wonder if we could find someone to write us a few paragraphs on dentition.”


You saw the evidence of vent arthritis, she wanted to say. You know this can’t be real. But even as she formulated the words, she knew they sounded insane. Either Tuan was operating in some parallel universe, or else it was her, or else—no. None of this made sense, not without rewriting the laws of subatomic physics, thousands of carbon atoms simultaneously squeezing out their anti-neutrinos in a statistically impossible pulse.


“Can you send me a copy for my grad student?” Tuan said. “She’s writing a paragraph for our next press release.”

After she managed to get Tuan out of her lab, Piper dug out the remaining half of the gelatinized sample that she’d prudently left in the freezer. She re-purified it by centrifugation and did a quick and dirty ethanol dehydration that would reduce the freeze-drying time to a few hours. She spent those hours staring at the ceiling panels, not even activating her receiver to listen to the news Instead, she strained her ears, trying to distinguish the creak of wood from the muffled wind. It was three in the morning by the time she finally ran the sample through the mass spectrometer, but when she called Griffin he answered in second, his face pale and sleepy on her screen.


“It’s three-thousand years old,” she said without preamble.


Griffin yawned and wiped his mouth. “People have argued that C-fourteen calibration can be unreliable if—”


“No. No. Do not even start. I have a PhD. in this that did not come off the back of a cereal box, and four years of post-doctoral experience to boot. Three thousand years is well inside the range within which carbon-fourteen dating has been validated. This body can’t have gone into that bog a day later than the tenth century B.C.E.”


“Except that we saw sulfur deposits on his bones,” Griffin said, looking more awake.


“Except that we might have seen that, yes.”


Griffin nodded, as if this too was a valuable insight. “I have to think about this,” he said. “Give me a couple of hours to look some things up.” He disconnected before she could protest that she’d called to tell him the investigation was over, that they needed to forget about this.


The edge of Piper’s chair dug into her spine. It was three-thirty in the morning on her second sleepless night. She ought to go home. But outside the dark leaves flickered against the lab windows in the rising wind, and she doubted there was any rest to be had.

11. Cause of Death

Piper went home, and woke to the news that the stand-off in the Bering Sea had intensified; a coastguard ship had been rammed, forcing it to limp back to port. When she tried to reach her aunt and uncle, their phones were turned off. She hoped Griffin’s brother was okay, but she couldn't help also hoping that whatever had happened would keep him too busy to get into more trouble before she figured out what was going on.


She would talk to Tuan, she decided, confess that she’d allowed Griffin to inspect the body without his permission, and ask him to explain the incision in the hand. But when she got to the Institute, she found the whole Platform Three closed, and new locks installed on the doors. She was told that Tuan was in meetings all day.


“And,” one of his students told Piper as they stood waiting for the coffee machine, “The director of the institute told him that if he can translate this into a paper before next April, he’ll have a strong candidature for the Research Excellence Prize.”


She ought to be happy for him, Piper thought, sitting down at her desk again to wrestle with the article about the Scottish sheep. Tuan had worked hard to establish himself as a young researcher, and this stroke of luck was overdue. When it finally came, could he reasonably be expected to suspect that the discovery of a lifetime would turn out to be something weird and sinister?


But what had made him think of cutting open the knuckles of the hand?


She looked back down at the sheep article, whose figures still predicted improbably elderly lambs nursing their mother’s milk, and finally gave in to the urge to turn on the news. Tuan’s voice in her ear made her jump.


“—so much to learn,” he was saying, and Piper's favourite announcer said, “You’ve worked in this part of the world before.”


“Yes, in ʻ22 I spent a field season based out of the Akademgorodok in Novosibirsk. I had the opportunity to work with world-class experts in Bronze Age culture. And of course, for millennia West Siberia has been a crossroad of civilizations, with some of the earliest human artefacts in Central Asia.”


Piper lowered her head into her hands. Every bit of evidence she stumbled on made sense independently, but together they made only a jumbled and chimerical whole. Tuan had been in West Siberia eighteen months ago, the exact time that trade ambassador Garvey Liu had disappeared. But Liu had been nowhere near Siberia at that time. He’d been in Toronto, discussing deep-sea mining contracts.


She was beginning understand why the threat of war had once made people flock into poorly-designed, dangerous submarine habitats, why her great aunt had spent her savings buying a ticket to her own tomb. This grinding fear wore away your rationality.

—like a really good murder mystery, Tuan’s voice said, Piper jerked upright, heart pounding.


“How so?” the announcer said.


“Well, he didn’t die peacefully, that much we’ve been able to determine. The cause of death is a narrow wound in his upper chest, about eight millimetres wide, which is consistent with one of the arrows that the Scythians famously fired from horseback. We’re still looking into whether that alone would be enough to kill him, because the Scythians were also known to use poisoned tips.”


“So, does the evidence suggest that he was killed in battle?”


“Battle, assassination, execution—at this point, we can’t even say for sure whether he was Scythian or a member of one of several Bronze Age cultures which co-existed in this area, and whom the Scythians conquered.”


“Well, we’ll certainly be keeping an eye on this puzzle as it unfolds.”


The announcer sounded so confident, Piper thought, looking down at her stupid sheep while tears of frustration pricked in her eyes. She felt an urge to look up the station number so she could call and make him explain everything to her: not just her three thousand year old murder victim, but Griffin’s brother stuck in the Bering Sea, and the anxiety that now jolted her awake her every morning before her alarm. 


The lambs were a lost cause. Piper struggled with her conscience, and finally went up to Tuan’s lab, where his student was putting away a bin of freshly autoclaved spatulas and other tools.

“Busy times?” she said, giving the girl a friendly smile.


“Taking a break, really.”


“You helped to autopsy it, didn’t you?” Piper had thought about how to phrase her question, and finally been reduced to hoping that it would pass as pure scientific curiosity. “What kind of incisions did you make?”


“Oh, the major ones—chest cavity, you know, and stomach contents. Unfortunately, he hadn’t eaten before his death. No last meal.”


“Didn’t Tuan want to look at the, er, musculature?” Piper winced, cursing her inability to fabricate convincingly about anything larger than a nitrogen atom.


“We haven't had much time,” the girl said. “I was working until seven o'clock on Friday night, and when I went home Tuan was still going at it—it’s so exciting, he feels like he wants to do everything at once.”


“Sounds like your typical scientist,” Piper said, smiling weakly. “Um—too bad about the severed hand!”


The student shook her head. “I can’t believe it was lost,” she said. “We’ve got people combing the site looking for it, but of course everything becomes ten times more difficult when you’re working in peat.”


“Lost,” Piper repeated, some part of her hoping that she’d heard wrong.


“Oh, it makes me want to cry, practically. Some countries have laws, you know, about surveying peatlands for archaeological material before companies are allowed to bring in heavy equipment. But West Siberia has an area of over a million square kilometres, and nobody will pay for that.”


Tuan had known that there was something not right about this bog body, and he had taken pains to hide the most obvious evidence, the severed hand, from his student. But had he known because some official in a suit had taken him aside and laid out what was expected of him? Or had he known for another reason, so horrible that Piper couldn't articulate it even to herself?


She wouldn't tell Griffin about this, she decided. At least, not yet.
12. Ambassador

The Scythian warrior sat on horseback, no saddle but a woollen blanket, overlooking a landscape of green sedges, broken here and there by patches of black-water lakes and towering pines. The ceiling of clouds had a certain weight that spoke of snow to come.


Many kinds of people lived on these plains that had been called the crossroads of Central Asia: people who lived in timber houses, and people who lived under roofs of peat, people like the Scythians who had tamed the war-like horses to their will, whose enemies whispered that they drank the blood of their enemies and used their scalps as table napkins. And it was not clear, out of all these nations, which one would carry forward their laws and customs to become the pattern for the future of Mankind.


The warrior’s own brother was presently on the western steppes fighting Cimmerians, those renowned desert mercenaries. He’d been gone all summer. Meanwhile, here in their homeland, conflicts between tribal leaders threatened to sweep the warrior into one side or other of some vicious feud. But autumn marched over the steppes, and when the warrior’s brother came home, their path would be clearer.


His eyes ranged over the woods and mires, but by some strange sorcery he didn’t see the precise moment when a strange man appeared, standing among the bunch-grass and hogweed. The stranger’s clothes were sewn of fabrics with strange colours and textures. His skin was medium brown, and his hair was black, forming thick, short waves.


“I greet you in friendship!” the man called out. “I mean you no ill-will.”


He did not look like the Scythians, or the Cimmerians, or the Medians, or the Yeniseyans, or any of the other peoples that the warrior had met while riding over the green, rolling Earth. The warrior, who feared nothing while he was on horseback, laughed a little at the possibility of this mild-looking man’s ill-will; though he admitted that there was something of iron in his gaze that spoke of the warrior. “What country do you come from?” he asked.


The stranger smiled, a disarming smile that had created good feelings and fellowship wherever it traveled. “I come from a land of eternal cold and darkness,” he said. “Which is also a land of powerful magics. And I, its ambassador, am here to tell you of it...”

13. Weird, Ancient

Piper stared at Griffin. He looked back, eyes bright and earnest. He was serious.


“Time travel,” Griffin said.


Piper wasn’t in a good  headspace for crackpot theories. She should have known better, but repeated shocks had lowered her defenses enough that she’d read some news articles about Garvey Liu: his childhood in Habitat Four, his passionate commitment and vision for an Undersea society. There was a photo of him five years old and holding a squid plushie, another in military uniform piloting a submarine. He’d never married, but he’d had several significant relationships with women whose accomplishments matched his own, giants in the fields of deep-water construction and sociological theory. All his exes spoke warmly of him, and had vowed individually and collectively to bring justice to whoever was responsible for his disappearance.


I can’t even feel sad about this anymore, Piper thought numbly. She’d arrived at that point of unreality where nothing seemed impossible, but absolutely everything seemed aggravating.  Griffin had asked to meet in person, and she had, with some doubts, given him permission to come to her office, only realizing when he arrived that he would be wearing an annoying t-shirt and smelling like a fifteen year old boy, and spend half the time taking up space looking sad and the other half spouting more theories.


“Explain,” she said, slumped in her chair, making no effort to raise her voice from its nearly atonal pitch. She would have been in danger of falling asleep if she hadn’t taken the precaution of consuming about a gallon of coffee. She reminded herself that Griffin had been right about nearly everything so far, and therefore this was all his fault.


“It accounts for the facts,” Griffin said. “Garvey Liu disappears and we find out his body has been sitting in a bog for three thousand years. He was an ambassador. Going on a mission to a weird ancient culture would be a dream for someone like that.”


“Time travel,” she repeated, since arguing took energy she didn’t have.


Circling in her skull was the memory of Tuan’s student putting away a tub full of laboratory implements. Piper had recognized metal spatulas, which she used in her lab for scooping out chemical powders, but with her mind full of severed body parts, she hadn’t paid attention to the less familiar objects. Had there been cutting tools? Puncturing tools? They did surgery on dead people up there, Piper thought, and shivered. 


“The thing is,” Griffin was saying. “Time travel is also the perfect solution to the great carbon-dating anomaly of five thousand years ago.”


That got Piper’s attention. “What?”


“No artefact has ever been dated within that five to seven thousand year window. What better way to explain it than boom, drop in a couple hundred Deep-sea colonists from the future?”


Piper struggled to see the dots she was supposed to be connecting, before remembering to wrench her brain back to the salient point. “One,” she said, lifting a finger. “That anomaly is not a thing. It was invented by people who thought the book of Genesis was a science textbook. It has been thoroughly invalidated.” She couldn't think of a second point right a way, so she left her finger there, looking at it. Then she remembered. “Two, we were talking about Liu.”


“Well, the most parsimonious explanation is that he was transported to the time of the Scythians or whenever.”


“By whom? For what?”


“By mistake of course, and oh my God, if you don’t know that the government has been experimenting with quantum tunneling and photonic crystals since the Manhattan Project, you really have been living under a rock.”


“Do—people of your generation,” Piper stopped herself just in time from saying kids, “Are these, um, very speculative theories generally held to be—true? Among people your age?”


Griffin snorted. “Are you kidding? No one else thinks this is remotely interesting. Most people want to, I don’t know, invent a new gene therapy for purple hair, or be filmed living in a plastic bubble or something. No one cares about Fermi’s paradox or extraterrestrial life or anything, they all think I’m a huge loser.”


“Oh. That’s...” A relief, to be honest, that a new cohort of rabid conspiracy-theorists wasn't rising through the ranks. But from Griffin’s perspective, she could see, a bit sad. “It gets better,” she offered weakly.


“Ha.” Griffin looked at her. “Does it?”


Piper thought about their cousin cracking jokes about Piper’s lack of dating success; then she reflected that at least she no longer had to sit with her at the children's table. “Yes, it does,” she said firmly. “But you’re going to have to give up this time travel thing until you’ve taken a least a few courses on classical and modern physics, okay?”


“Hmph,” Griffin said.


How is your brother? The question was on the tip of her tongue. She’d started keeping her radio on at a low volume all the time, turning it up whenever she thought she could get away with looking distracted. That morning the Undersea government had released a terse communiqué that diplomatic relations between the two peoples had been sundered. Nothing was said about the embassy staff or the nine invited scientists from the Terrestrial Geological Survey, and their fate remained uncertain, stranded at the bottom of the ocean or worse. A memorial vigil for Garvey Liu in Habitat Four had stirred up ugly feelings, and the most optimistic observers could only suggest that the terrestrial citizens might have been taken into protective custody. The North Pacific and Bering Sea were still the place where everyone predicted the battle lines would be drawn, and many countries in the the Federation of Terrestrial States had pledged reinforcements.


No one was talking about negotiations anymore.


This time travel thing was a fantasy, she thought. A distraction for Griffin while his parents were beside themselves with worry. But if events played out the way they seemed to be going, Griffin wouldn’t be the only one looking for an escapist fantasy to hide in.
14. One Day

One day Piper Lewis will visit one of the deep-sea habitats. It will be Habitat Two, located near the mineral-rich resources of the Juan de Fuca Subduction Zone and within reach of the port city of Vancouver, which by then will have regained its status of a boom town. Habitat Two will be the habitat with the greatest facilities for terrestrial tourists, although Piper will shy away from describing her mission in those terms.


One day she will stand in the centre of what feels like a bare metal cube and wait, bored and nervous, while the surface-normal air is replaced with a mixture of oxygen and helium, scrupulously purged of any nitrogen gas that could form razor-sharp bubbles in her joints. By an association of ideas, she will think about the day she saw the effects of vent arthritis first-hand. She will remember that nitrogen atoms are the base material from which carbon-fourteen is generated, and she will have the confused and inaccurate insight that the colonists’ use of heliox air is the reason there is no carbon-fourteen at the bottom of the sea.


She isn’t supposed to be thinking about carbon-fourteen, though, because actually she will be on vacation.


The reason that Piper, although she is on vacation, will not consider herself a tourist (as the chamber begins its descent) is that she is on a mission. She will have spent many years thinking deeply about the feelings of anxiety that pervaded her generation and that of her parents, and she will have discussed this at length with the man she is currently seeing, a man with a beautiful voice who will be waiting for her in a hotel room in Vancouver, but will not, for the purposes of this exercise, have accompanied her. She will think about him, and about Griffin, and about how she misses Griffin, with whom she will not have had a chance to discuss these plans.


And as they pass the forty meter depth, which is in a sense, the point of no return, since changing her mind now would require her to spend two hours in decompression, she will realize suddenly that for the first time in her life there is no wind, no distant roaring through the leaves, no ghostly fingers on her scalp, no pressure to force the laughter out of her lungs, and she will think, No, I’m not ready, I can’t do this. She will allow herself to think these things because she will be committed at that point, and her fear cannot do her any harm.

One day the waters will close over Piper’s head.
15. Keep Going

Piper had thrown herself into the sheep review. It was salvageable, she'd decided; beneath the article’s very obvious errors lay a timely and impactful study of the effect of lactation on isotope fractionation studies, and there couldn’t possibly be anything more important for her to invest her time and energy into. She’d forgotten how rewarding food chain analyses could be. The only flaw in her new work regime was that Griffin now knew the location of her office, so she had to find a different places to work.


She had a rather nice spot just below the rope bridge, where a gigantic iron ring, two metres in diameter, was set into the bark of the trunk, probably for attaching some kind of platform. The curve of the ring was just the right radius to sit inside and give her back support while her tablet rested on her knee. But best of all, it was out of sight of all the building platforms. She was disappointed when Griffin appeared, only half an hour after she had gotten comfortable, his clothes covered in bark dust and sticky resin from clambering over the AERI walkways. As she opened her mouth to tell him to leave, he said, “Owen called.”


Piper shut her mouth.

“He only had twenty minutes to talk to Mom and Dad, but he said hi to me too.”


 She debated the tactfulness of her next question, and finally just asked, “Is he going to be out there much longer?”


“He’s not supposed to be. He says they saw a bunch of dead fish last week, all floating on the surface. Everyone says the colonists did it.”


“That’s impossible,” Piper said. “You know that’s impossible, right? Of all the rumours that could stick, the idea that the deep-sea colonists would poison the ocean is the most illogical. They live in that water. It’s all connected.”


Even as she said it, she realized it wasn’t strictly true. Diffusion might be implacable, but it was also slow, and circulation far from instantaneous. Mountains and sills criss-crossed the seafloor, and certain basins were more or less isolated. If the colonists found a buoyant toxin that stayed at the surface, they might imagine they had nothing to worry about.


Any rational mind could grasp that poisoning the seas was species suicide. But rational minds had said the same thing about salted bombs. One famous scientist had argued that their effects were so horrific that the mere potential for their existence was proof of the impossibility of nuclear warfare.


 As if he had caught the association from her mind, Griffin asked, “Do you remember the bomb sirens?”


“Nope,” Piper said. “I’m too young, just like you. You’d have to ask our parents—” That was a terrible idea actually, Griffin’s parents were already frantic. “Ask Grandma.”


Griffin peeled a shred of bark from the tree-trunk, and they watched it flutter downward. After ten seconds, it still hadn’t been caught by a branch or platform.


“Justice for Liu,” Griffin said. “That’s their slogan before agreeing to a ceasefire.”


Piper swung her legs down from her perch. “You do know,” she said carefully, “That a slogan is just that. If we find out that Liu really was killed by our government—or if he was killed by an Undersea faction, but the colonists are angry with us for saying so—then all we’ll have done is thrown fossil fuel onto a fire.”


“I know we can’t be sure of the consequences,” Griffin said. “But what if this turns out to be the thing we should have done, the one thing that made a difference...”


Piper looked at the article on her tablet. It would have made a very neat, well-regarded paper, she thought mournfully. She set it down and threaded her fingers through her hair which the wind, as usual, had left tangled. “The trouble is, we’ve got too much and nothing, all at the same time,” 


“DNA—”


“Has almost certainly been destroyed by the acidic bog.”


“His flight to Siberia.”


“We could call up companies and ask about boarding passes, but I’m fairly sure they’re not allowed to tell us.”


“But you’re going to think of something,” Griffin said. “Or I will. I’m the more creative one anyway.”


Despite her misgivings, Piper nodded. It was time to stop being so frightened and approach this scientifically. In the welter of speculation, they had just one fact: sometime in the past eighteen months, Liu’s body had ended up in a bog in Siberia. But had he gone there of his own accord or had he been shipped there after his death? And if it was the latter, how would they ever be able to figure out where and how he'd been killed?
16. Change

After the mire had sucked the body into itself, aided by heavy tree-branches across its chest and legs, the murderer walked away crushing a few bog flowers under his boot-soles, but otherwise leaving no trace that wouldn’t soon erase itself. Then the sphagnum, a moss whose cellular structure is composed of millions of clear, microscopic water-bags, seeped into every part of the corpse where air had been, sealing out the oxygen and pickling the bacteria like so many dead worms.


Because of this initial step, many things that  normally would happen to a recently vacant body did not happen in this case at all.


The bacteria did not gorge themselves on the body’s biomolecules, inflating their home with gassy byproducts. The insects did not burrow into its flesh to lay their eggs, transforming muscles into a moving, wriggling mass. The fluids did not spill out of its skin like a punctured water balloon. The skeleton was not polished by a million meticulous mouths, big and small.


The agency had left the body; its headquarters were morally empty. But the tens of trillions of molecules that it had mobilized received no order to dismiss, and so they remained in place, like strangers at the scene of an accident.


What were they waiting for? Was it justice? Yes. For justice to come, like a policeman, and send them on their way.
17. Celebrity

Piper had to talk to Tuan. He was one of the few friends she had, and she hated feeling as if she couldn’t trust him. But when she knocked on his office door, he appeared looking distracted and upset.


“Piper, hey. I wish I could chat right now but something’s come up.”


“What’s wrong?” she said, alarmed. Are they coming to arrest you? Or me? Or possibly all of us? Was the war declared this morning while I stepped out for coffee?


Tuan pressed the heels of his hands into his eyes. He looked as if he hadn't slept in days. “It’s about the bog body, of course,” he said. “The town in Siberia near the discovery site. Apparently a local man has walked into a police station claiming he's a murderer and the body is his victim.”


Piper felt a floating sensation that she knew must be shock. Could it be as easy as that? Someone with no political connections; perhaps even mentally ill. It was absurd. It explained everything and at the same time almost nothing, least of all the bizarre carbon date and Tuan’s reasons for covering up the crime. But at least, if it were true, there was no need to imagine some menacing government conspiracy.


“He’s an attention-seeker, of course,” Tuan said. “Wants to be a celebrity like every sixteen year old on this planet who owns a camera. The police understand the situation, and sent him home with a warning not to make a nuisance of himself. But if a news reporter gets ahold of him, we’ll never hear the end of it.”


“How awful,” Piper murmured.


“It’s just the worst possible time, because I have all these meetings set up with potential collaborators. Everyone wants in on the project, and we’ve got to make sure no one gets their toes stepped on.”


“Sounds like you’ve got your own celebrity problems,” Piper said with a lightness she was far from feeling.


Tuan looked at her seriously. “You know that’s not what I want, right Piper?” he said. “I mean, that was never what it was about for me. It’s always been about doing the best work I can possibly do.”


Piper realized that she did believe it. Tuan would be able to leverage this discovery to get access to the finest facilities, the most interesting projects. For a young researcher with the drive to go far, it really might be worth taking a huge, ethically dubious gamble. Further than that, she still couldn’t force herself to consider.


“I’m sorry this is happening to you,” she said. “Is there any way I can help?”


Tuan’s smile was lopsided. “You want to try to talk sense into a delusional paranoiac?”


“Is that what you’re planning to do?”


“It's worth a shot.”


“I could do that,” Piper said slowly, while her mind calculated, weighing up probabilities and risks. She was getting closer to the centre of this, she felt sure of it. The question was how far she could go before Tuan felt driven to stop her.


“I wasn’t serious.”


“Yes, but I am. You’ve got all these meetings. I’m caught up on my sample-queue for once, and I have nothing on my plate that can’t be put off another week. And if I'm going to be second author on your paper, I ought to earn it. Do you think I’d make a convincing therapist?”


“For what it’s worth, yes.”


He rubbed his eyes again. Piper held her breath.


“I’m going to owe you forever,” Tuan said, and to her amazement, leaned forward and gave her a hug.


Perhaps he thinks my personal loyalty toward him is that strong, she thought. Or perhaps there’s nothing to find after all.


She returned to her office. Only after she had dialed Griffin’s number and he appeared, standing in what looked like a school hallway, did she remember it was a week-day. “I have a lead,” she said, and explained about the murder confession. “I’m taking the first flight I can get to Novosibirsk.”


“I can pay you back for my ticket,” Griffin said.


She thought about telling him that he couldn’t miss school for this, that he should think about his future. Instead she nodded.


If this were a twentieth-century film, she thought, I’d tell him to pack a weapon. But what do either of us know about violence?


The weapons in this game were too immense for any individual.
18. Tourist

Piper and Griffin made their connecting flight in Frankfurt without difficulties. Piper couldn’t listen to her receiver because it might interfere with the plane’s navigational equipment. She’d brought her review to work on, but her enthusiasm had sputtered out again and she spent most of the flight watching the clouds. From Novosibirsk, they took a noisy, aging bus through forests of dark pine and raw clear-cuts.


It had been years, Piper realized, since she’d spent this much time at ground level.


Vadim Ischenko’s building smelled of frying meat and echoed with raised voices. He appeared at the threshold of his room—not, as Tuan had led Piper to expect, an adolescent with a camera phone, but a man of indeterminate age, pale and stubbled, with the beginnings of a gut above his belt. He looked at Piper and Griffin, both of them dressed in jeans and t-shirts (Piper’s read Radiocarbon and Diet Symposium, April 2117), and seemed to slump when he realized they weren't there to arrest him. Piper had worried he wouldn’t have enough English to communicate with them, but when she said, “May we ask you a few questions?” he nodded and stepped back to let them through.


“Drink?” he said.


“You have one if you like,” Piper replied, unscrupulous enough to hope that alcohol might loosen the information they needed. Griffin was staring at the blotchy prints on the walls, most of which seemed to depict Biblical themes. Piper wondered if Revelations was there. As Vadim went to the fridge, she picked up the long graving tool that lay on top of the small bookshelf. About eight millimetres, Tuan had described Liu’s wound. The graver’s bore looked about that size, its edge sharp. She shifted her grip, wishing she knew how much force it took to pierce a human rib-cage.


“They won’t believe me,” Vadim said, collapsing onto the edge of his bed. Piper looked around and then perched on a stack of wood in the corner, while Griffin leaned against a wall. “I thought people finding out would be the worst thing, but this is worse, honestly. As if I’m losing my mind.”


“We’re here to listen to you,” Piper said. “Whatever you want to tell us.”


Vadim looked into his glass. “All right,” he said. “I’ll start at the beginning. My wife, Pelageya, left me three weeks ago.”


Since this did not resemble anything like what Piper would have called the beginning, she blinked at him. Vadim rambled on without noticing her confusion.


“That part—I mean, we couldn’t afford rent in this town anymore, so we ended up here, stuck in this little room like two rats in a sack.” He gestured at the small fridge, the stained sink, the bed which, Piper now saw, was a double. “If I could have thought of a way to get to Novosibirsk, I’d have left too. The only part that made me angry was the tourist.”


“The tourist?”


“That’s what he looked like. Always wearing shorts and a t-shirt, you know, like he didn’t care to make himself look smart. A rat-faced little red-headed guy.”


Griffin’s lips parted, and Piper tried to signal, by a surreptitious twitch of her fingers, that he should let Vadim talk.


“Pelageya gave him directions once, downtown, and after that they met a few times in a café. Those are the times I know about, anyway. I didn’t say anything about it—I didn't have that right, as far as she was concerned. But that didn’t mean I didn’t know. So when Misha at the dam site told me what he’d heard about goings-on, I wasn’t actually surprised. I went home to have it out with Pelageya, and we fought for a while before she stormed out. But I’m not a smart man, you know. I couldn’t let it go.”


He looked, not at Piper or Griffin, but at the blotchy prints on the wall.


“I walked down the street after her, calling her names. I suppose she was fed up with me by then and only wanted to get to her rendezvous, because she never answered a word. We were at the edge of town when I saw him on the other side of the street. His red ball cap caught my eye. So I went for him. He ran through the construction site, with me behind him, and then across the stony gully where the water gathers, and before you know it, there was the bog.”


“That must have been dangerous,” Piper said.


Vadim’s mouth twisted. “At first Pelageya was yelling at us not to be fools, and then I couldn’t hear her anymore. All I could think about was smashing his little rat-face until he wouldn’t even think of laughing at me anymore. And then—I lost sight of him.”


Vadim tossed back the rest of his glass with a kind of joyless abandon.


“I didn’t see him again. I honestly thought he’d gotten away, that he and Pelageya were sitting in some bar in Novosibirsk, laughing at me. It wasn’t until that day, when I saw the red hair, that I realized I must have chased him right into the bog where he drowned. If Pelageya went to Novsibirsk alone, it’s probably because she thinks I beat him to death—she never stuck around to find out. But I swear, and I told the police too, the thing was accidental.”


Griffin’s shoulders were fidgeting. Piper prompted, “This was three weeks ago.”


Vadim nodded, face set.


“It’s good of you to tell us all this,” Piper said, “And of course, it’s an awful thing to have happened to you, and I’m very sorry. But—we’re here to find out what happened eighteen months ago, in April of ʻ22.”


Vadim squinted at her. “April? Nothing happened as far as I can remember. I thought this was about the body in the bog.”


“That’s right. I mean, you must know that the body you found in the bog had been there much longer than two weeks.”


He waved a hand. “Of course, the other scientist said that. But that was only because he didn’t know about what happened. The red hair was a giveaway.”


Piper leaned forward, felt the woodpile wobble, and hastily straightened again. “The red hair was a result of acidity from the sphagnum moss. I’ve worked on bog bodies before. Please believe that I have no professional stake in this body’s identity, nothing to lose if your fears had been correct. But you’ve been torturing yourself for nothing. There's simply no way the body could have been your wife’s, er, friend.”


Vadim had the unfocused look of a man who had just taken a blow to the head, as if he still couldn't bring himself to believe her. “I had other evidence,” he said. He went to the bed and pulled out a tattered shopping bag. He handed them a stained ball-cap, damp and beginning to smell of mould. Piper looked at the picture of the dam on the front. “They sell these in town,” Vadim said. “I don’t know who would waste their money on one. It was lying under the body in the bog—there’s no way it could have gotten there if he hadn’t had it on him.”


He accumulated tourist swag, the woman had said on the radio. The kind of guy we all make fun of who's just stepped off a tour bus.

The hat wasn't real evidence. It was flimsier than the chain of circumstance by which Vadim had convinced himself of his guilt. But nevertheless, conviction sank its claws into her. Garvey Liu had been in a small town in West Siberia. Not only that, he'd bought a hat, and that meant that when he came here he was still alive.

19. Larches

It was evening. Vadim, whom the revelation of his innocence had transformed into a new man, invited them to walk up the hill to see the sunset. To the right, the abandoned larch plantation flamed a vivid autumn yellow, while the flat green of the bog, studded with clumps of pine, seemed particularly sombre and uncanny. Liu might have walked up this very hill before his death, Piper thought. By all accounts, he’d possessed a child-like wonder for the infinitely varied ecosystems of the terrestrial world, having spent his whole youth in a warren of ceramic and metal.


“But why was he here?”


Griffin, who’d been looking at his phone rather than the landscape around them, looked up at Piper’s outburst.


“Every government in the world has been courting the Undersea import market,” she said. “What does West Siberia have to offer?” 


“Electricity?” Vadim suggested. “Minerals?”


“The two things the deep-sea habitats have no shortage of, thanks to the hydrothermal vents.”


“Maybe he just needed to be out of the limelight for a while,” Griffin suggested. “From the moment he came out of decompression, there wasn’t a news agency that wasn't showing his face or a blog post that wasn’t quoting every word he said. The only way he could get any anonymity was to come, well, here.”


They looked at the muted greens surrounding them, the raw, wet edge in the air despite the few rays of sunlight still escaping the horizon, and Vadim snorted. “I would have taken my chances at a beach resort in the Black Sea,” he said


“It’s pretty, actually,” Piper said. “The colour of those larches is—” She broke off and looked over at Griffin. His eyes widened.


“Wood,” he breathed.


“Why would he want wood?” Vadim demanded.


“It’s one of the big dilemmas of the post-petroleum era,” Piper said. She’d listened to a special documentary about this last week while she did inventory on the chemicals closet. “Finding lightweight construction materials in a world without plastic. The deep-sea habitats are mineral-rich, but they’re hampered by a lack of organic starting materials, and even more by the proscriptions against genetic modification. Their best metallurgists can only do so much.”


“No bricks without straw,” Vadim said, thoughtfully. “But the colonists haven't wanted to trade with us for the better part of forty years. Why would they break their policy now? There’s got to be more exciting things they could want—fresh fruit, or really nice vodka.”


They mulled that over. “Thin edge of the wedge?” Griffin suggested. “Something that seems small, not too likely to get coverage in the press. Then once they’ve accepted that—boom. The deep-sea economy is flooded with gene-technology kits and refined wheat products.”

“Liu championed the uniqueness of deep-sea culture,” Piper said, “But he had a reputation for open-mindedness. That explains why the whole mission was top secret. Seeing him enter negotiations with any terrestrial government would have led people to certain assumptions. And as soon as he disappeared the Undersea government began investing in algal cellulose—a wood substitute.”


The men looked sombre.


“So he was here—possibly, if we’re right about this—on official business,” Piper continued. “With the knowledge and collusion of at least some part of his government. And we can assume that for every faction that supported his mission, there was another that would see him dead before they started dealing with the people they blame for irradiating the planet.”


“That doesn’t actually help us narrow in on a suspect,” Griffin pointed out.


The sun had nearly disappeared, and the ponds that speckled the bog had become spreading pools of shadow. “We have to fly back to the AERI,” Piper said.

20. Scientific Law is Eternal

Tuan Loi arrived at his lab at seven thirty as he did every morning, only to find that the scanner on the door no longer responded to his retina. He tugged forlornly at the lock, then looked hastily around. He always told his students that the early bird got the worm, but if one of them had followed his advice that morning, he didn’t want them to see their thesis supervisor suffering the degradation of being locked out of his own lab.


He took out his phone and called a number. He wasn’t even sure that the man who appeared on his screen was the same one he’d spoken to last time—every single one of them had a strong jaw and mild eyes and spoke to Tuan with exaggerated respect. He couldn’t have said what rank they held, or in what government agency.


“I’m sorry, Dr. Loi, but our technicians passed by at five-thirty to remove the remains. There was a request to study them from a very distinguished scientist.”


Tuan believed in their distinguished scientist no more than he did Santa Claus, but he couldn’t stop himself demanding, “Who? Who could possibly be better qualified to study an ancient Scythian warrior, to—” flesh out your lie, he thinks, to build your alibi. He shut his mouth in a thin line, breathing through his nostrils. “I can’t get into my office,” he gritted out.


“It's something we regret extremely, Dr. Loi,” the man said. “But I’d like to thank you for calling us, because it gives me a chance to tell you some good news. Your fieldwork permits for Lake Baikal have come through.”


That was amazing news. Siberian bureaucracy had, in many ways, never exited the twentieth century’s Cold War, and Tuan was used to waiting years for the appropriate permits.


“Thank you for the message,” he said stiffly. He took the elevator down two platforms to do whatever work he could manage at a cafeteria table. The eating area of the Institute was built on an open plan, with blue sky on all sides, but at this time of day the low angle of light stabbed straight into his eyes. Empires are fleeting, he reminded himself viciously, as he tried to track down older versions of the files that were stuck on his now inaccessible computer; but the man who discovers a scientific law will live forever.


At a quarter after eight, Piper looked through the door. “Hey Tuan,” she said, coming down the rows of tables to where he was sitting. “How’s fame treating you.?”


Like an abusive ex who won’t pay alimony, Tuan thought. “How was Siberia?”


“Oh, I got that sorted for you, you shouldn't have any trouble. He was a nice man really, just a bit unbalanced after his wife left him. Once we’d talked it out over vodka, we were bosom friends.”


Tuan couldn’t imagine anyone not being won over by Piper. She was thoroughly nice herself, and when the day came that she got everything she deserved, he was fairly certain it wouldn’t come carrying a promissory note for her soul.


“You look stressed,” she said. “It’s not what we're cut out for, you know.”


Tuan licked dry lips. “What’s that?” he stammered.


“Talking to journalists. Can I buy you a coffee?”


Tuan looked down at the series of numbers he was fabricating to support a hoax he barely understood, and thought—screw it. He was going to have a coffee with Piper Lewis, and maybe this time he’d be able to make a joke she’d laugh at.


Piper’s preferred coffee seemed to require more elaborate calibration than Tuan’s, so while she communed with the machine’s buttons and settings he took his mug out to the middle of the rustic rope bridge to look down the valley. He liked working here. And when this farce was over, if he didn’t screw things up too badly, at least he’d still have that.


“Can I join you?” Piper asked, standing at one end with her mug in hand. “Or will the swaying make you spill?”


“It’s fine,” Tuan said. “No—wait. There’s a couple of slats missing in the middle.” He nudged the plank in front of him with his toe. “This one’s loose too. Maybe the wind damaged it.”


“Better get off then,” Piper said, her voice becoming tense. “Who knows whether the cables were loosened.”


Tuan walked back to her more carefully, testing each slat before he put his weight on it. He was nearly there when he realized two things. First, Piper had set her mug down on the path before stepping onto the bridge. And second, from the set of her shoulders, and her hands gripping the cables on each side, she had no intention of letting him pass.


“Piper?” he said, baffled.


She turned her head. “Griffin?” she called, not addressing him.


Through the interlacing cables that connected the hand-ropes to the foot-path, Tuan had a glimpse of a shaggy head at the level of his shoes. When the boy looked up, Tuan saw that the face beneath the hair resembled Piper’s in the mouth and eyebrows, in a way that made him think of siblings. He could see now that there was a shallow recess cut into the tree-trunk below the bridge.


“All right,” Piper said, turning back toward Tuan. “You sit down on the foot part of the bridge, with your legs over the side, and Griffin’s going to help you down. Don’t goof around, or it might be you that falls.”


Tuan couldn’t decide whether that was a threat or just an observation of fact. There was something about Piper’s face that made him think that some of the assumptions he’d made about her in the past six years had been very foolish indeed. He looked down—fifty meters to the forest floor, maybe more—then over his shoulder at the loose and missing slats. At last he sat down as directed.


“You okay?” Piper asked her young accomplice. The boy had acne, and for some reason it was the contrast between this hulking child and the anonymous, strong-jawed men who appeared on his tablet screen that pushed Tuan over into fury. “You two have no idea what you're doing,” he hissed as his feet finally landed on the wooden shelf; and his words were absolutely a statement, not a threat. 


Piper swung herself down beside them unassisted. The three of them together made it a little crowded—much of the space was taken up by an iron ring bolted into the tree—but Tuan could see why they'd chosen the place. No one to see, and no subtlety about what was threatened if he didn't cooperate.


“We don't know anything,” she agreed, smoothing her clothing back into place. “But that's what you're here for.”
21. Unassailable

The team had met Tuan at the Novosibirsk airport and explained the situation over the next two hours of highway in a private car. It was a compliment, of sorts, that they’d never entertained the possibility of him being fooled by their hoax, but they assured him that any attempts to expose it would be doomed to failure.


“I racked my brain for something they wouldn’t be able to explain away,” Tuan said. “Then, one night as I was getting ready for bed, I wondered suddenly whether Liu had suffered from vent arthritis. I got up in my pyjamas and went to the cold room to perform the dissection straight away. But afterwards I was frightened. Since I’d been smart enough to work with the hand that had been severed, I threw it in the incinerator and told my students it had been lost in the bog.” Tuan looked as guilty about this fraud as Vadim when he’d tried to confess to the murder of his wife’s lover. “It’s easy to blame local people.”


Piper acknowledged this with a grimace. “The killers could have made good mileage from that man, if they'd known. Psychologically, he was primed to sign any confession you put in front of him. Vadim Ischenko had a narrower escape than he knows.”


“Framing someone for murder was the least they were capable of,” Tuan said. “They knew all kinds of details about my sister and her kids, and were happy to show off how much they knew. There were two of them in Siberia, a man and a woman, and they never left my side.”


“Two?” Piper stiffened. “Did they have a—were they—” Her hands gestured as if to suggest hair or noses, but after a moment she gave up with an uncomfortable chuckle. “I can’t think of a single adjective to describe them,” she admitted.


“That sounds like them,” Tuan said bitterly.


“Did they mention me?” Piper asked. “Did they threaten my family too?”


“They said you wouldn’t be a problem. I didn’t know what that meant until you ran the sample through mass spectrometer—waiting for that was agony for me. When you gave me an ancient date, it felt as if I’d been let off from an execution. But I assumed it was fake—that they’d gotten to you the same as me, with bribes or threats.”


Piper looked offended. “The numbers were real. I re-ran the sample three times.”


Tuan frowned. “Well, the sample was real. I sealed it in the envelope myself and walked it to the courier’s office. I had to do it, no matter what they did to me. But they didn’t stop me.”


“They could have substituted a false sample,” Griffin suggested. “Piper should take a piece of the body and test it right away.”


“More like in a week than right away, if it’s another bone fragment,” Piper said. “But Griffin’s right.”


Tuan shook his head. “They took away the body,” he said, and the three of them slumped again.


“All right,” Piper said. “We don’t have to figure out the date discrepancy now. At least there’s no doubt anymore it was our government that murdered Trade Ambassador Liu.”


“They were using Deep-sea dialects
 when they talked on their phones,” Tuan said.


“Shit.” Piper chewed her lip. “We must at least have probable cause?”


She looked so determined, so ready to take on the forces of an entire planet, that Tuan's frustration boiled over. “You don’t get it,” he said. “You say it’s a cover-up, but what’s there to cover up? Everybody knows what happened. Liu’s trip to Siberia, the sulfur deposits, his surgery scar, all of those are only pile weight atop a self-evident truth. But when they summon you in court—and they'll be sure to summon you—to ask you if this body isn’t three millennia old, are you going to let them muddy the waters until the truth is drowned in spurious debate, and the powers that be can claim anything they want? Or will you lie and tell them the numbers must be wrong?”


“I couldn’t,” Piper stammered. “They aren't.”


“Then none of the information I’ve given you will help in the slightest.”


Piper and her cousin looked at him with matching expressions of belligerence. Tuan searched for an explanation they would understand.


“I was the weak link in this chain, the one they could convince to falsify scientific facts. If your hoax had to be more elaborate, it’s because you were unassailable. You’ve worked on bog bodies for twelve years. You were trained by the scientist who exposed the scandal of the unregulated submarine shelters. Your reputation for thoroughness and honesty couldn’t be shaken because even political leaders, whose survival depends on undermining the truth wherever they find it, knew you were personally unshakeable.”


“They do?” Griffin exclaimed. “Are you saying she is renowned?”


Piper sighed and rubbed her face. “We’ll keep working on this,” she said.


“Good luck with that. I happen to be locked out of my office.”


“Come to mine,” Piper said. “I can squeeze in a chair for you. It’s time to put our heads together.”

22. Seaweed

The benefits of sitting in the same small office were more moral than intellectual. Tuan was so drained that he looked as if he might be about to take a nap, while Griffin was busy with his phone. His brother’s ship was in one of its rare orientations in which it could transmit to satellite, and they were messaging each other furiously. Piper spent a few minutes watching him type. He was smiling, so nothing disastrous could be happening. Then, just as her attention wandered, Griffin bit his lip and swore.


“What’s that?” Piper said. He didn’t answer. She turned up the volume on her receiver in case she was missing something, and heard, —best way to peel ginger root in my opinion, before shutting it off irritably. Were people out there actually standing in their kitchens whipping up stir-fries and curries, worrying about what they ate? “What’s happening?” she asked again.


“'Owen had to leave. He wouldn’t say what happened.”


Piper sighed and looked back at her tablet. The interminable sheep paper was still there. Perhaps this was something she could make some progress on; though at the rate she was going, she would end up redoing every single calculation before she finished. That would teach her to choose which paper to review based on a photo of fluffy adorable sheep walking along a beach—


“Oh my God,” she said, staring at the photo. “They’re grazing on seaweed instead of grass. That’s why their numbers are all wrong.” It had been staring her in the face all along—one minor error, undergraduate level practically, that had turned a perfectly serviceable scientific paper into a looking-glass trip. But that wasn’t why Piper felt as if her brain had just been cracked apart and shaken in a dice-box.


“What’s that?” Griffin said, making an effort to look interested despite his anxiety. “Do algae keep you forever young? Or wait, is it the other way around? They give you premature wrinkles, is that right?”


“Oh, you have no idea,” Piper said fervently. “We have to go to the lab. I know how to prove the body was Garvey Liu.”
23. Three Thousand Years

The vial of mud that had arrived that first day along with the shard of Garvey Liu’s bone was still sitting at the back of the lab freezer. Piper rolled it between her palms to thaw it more quickly, sieved out organic particles from the mineral clays, rinsed it with sodium hydroxide to remove modern-day humic acids, and finally put it in the freeze-dryer.


“How long does this take?” Griffin asked.


“Patience,” Piper said. “Tuan had to wait two weeks to get the first analysis.”


“You can’t just tell us what you expect to find?”


“Play something on your tablet while you wait.”


Tuan and Griffin played some dreadful looking game that involved horse-mounted barbarian armies. Piper could see she was going to have talk to Tuan about being a role model for aspiring scientists. She turned up the receiver, but was disappointed to hear one of the call-in shows that Piper had never enjoyed. She wanted to listen to thoughtful analysis. If she wanted to hear people give opinions on subjects for which they had no qualifications, she would walk down to the coffee machine and listen to her co-workers talk about hockey. She turned the volume down all the way and started writing her review for the authors of the sheep article, crafting some cutting phrases about scientists who didn’t even consider the diet of their study organisms.


“All right,” she said when the organic fragments had dried to a light fawn colour. “I’m putting them in the ignition chamber now.”


Tuan and Griffin came over to watch. It was a pleasing sensation; Piper felt as if she were about to perform a magic trick. “Voilà!” she said, hitting the computer key. From the guts of the machine, she heard the soft thump of super-heated air


“Dr. Lewis?”


The woman Piper had seen in the cable car stood in the doorway of the lab. “Lift your hands from the keyboard and stand up, please.”


Piper lifted her hands as slowly as she dared while trying to see if the man was also here. Tuan and Griffin were backing away obediently. Piper half rose on her haunches before making a split-second decision and dropping to her knees to crawl under the lab bench. Above her head she heard a gunshot, and something glass shattered. She hoped nothing corrosive had been spilled.


“What are you doing?” Griffin gasped, diving in beside her. Piper was fairly certain Tuan was on the other side of the lab bench. The assassin was still standing in the doorway, and her companion was who knows where. But there was a possibility that she hadn’t noticed the second door, leading to a tiny equipment room which Piper shared with the neighbouring lab.


She touched Griffin’s shoulder and pointed. After a moment, he nodded agreement. Piper reminded herself that even trained police officers could only hit a moving target about a third of the time. The statistic was probably higher for mysterious assassins, but—it couldn't possibly be 100%, so it still better odds than staying put.


Piper surged to her feet, clipping the bottom of the lab bench in her haste. The path to the equipment room, which had seemed perfectly clear when she first sighted it, now bristled into an obstacle course of brooms, discarded styrofoam boxes and other lab detritus. She couldn’t have said whether she heard no gunshots or whether the roaring in her ears was one continuous burst of fire, but when Griffin barreled through the doorway behind her she could see red blooming on the sleeve of his t-shirt, so clearly bullets had been involved somehow. Griffin didn’t seem to have noticed the injury.


The sound of each gunshot was suddenly very pointed, almost vicious, as Tuan dove into the laminar hood room and slammed the door behind them. They scrambled out through the lab on the other side—some ethnobotanist, always hogging the electron microscope for her pollen grains. Piper could hear a whirr from the direction of the hallway that meant the printer there had kicked into motion. There had been no time to read the output on the screen, but in that fraction of a second as she dove beneath the bench, Piper had managed to hit Send to Print. 

Ignoring Tuan’s shouted warning, Piper snatched the sheet from the printer tray before she dropped to the floor. More bullets hit the steel recycling can in front of her with a deafening clang. Hardly daring to move, she wriggled the paper toward her face. “Yes,” she hissed. Griffin shot her a look. Admittedly, they were probably all about to die here. But it was nice finally to know that she hadn't been crazy, that the laws of nature were working as they should.


“Pass me your tablet,” she said. “I need a network connection.”


“Do you think security can get here in time?” Tuan asked. “Or for that matter, do anything when they arrive?”


“If my testimony is so important,” Piper said, “Then this attack is meant to silence me. We have to get my voice out there. Once the truth is known, shooting me would just be petty and vindictive.”


“I would hate to accuse these people of petty vindictiveness,” Griffin said, and used his elbow to nudge the tablet in her direction. His sleeve left a red smear on the floor.


Piper wriggled one arm out from under herself and typed a phone number she’d never expected to call.


“Welcome to our country-wide phone-in program,” a cheerful female voice said. The sound was strange. Piper was still getting it through her receiver, but the tablet in front of her created a distracting echo. “Can you tell me your name and where you’re from?”


“I’m Piper Lewis, and I’m the scientist who carbon-dated the body in the West Siberian bog,” Piper gabbled, aware that with possibly only minutes to live she had to get this out fast. “I’m calling because my results are of immediate importance to global security, and this is the only news platform I can access at this moment.”


There was a pause. Piper imagined she could hear the assassins’ boots on the hallway floor. Where were they going? Had they found a new angle from which to shoot? “You're not calling about the effect of inflation on retirement funds?” the woman said, in a disapproving voice.


“Listen,” Piper said, “This is—” and then a line of scalding pain along the outside of her knee made her scream, hopefully directly in this horrible woman’s ear. “Put me on, put me on, put me on,” she sobbed, aware that there was no way she sounded like a person who ought to be on public radio. But as her voice petered into whimpers, she heard a familiar voice.


“—on a completely different topic, we’re about to talk to Dr. Piper Lewis, in British Columbia, who performed the radiocarbon analysis on the bog body recovered from West Siberia last week. This is a significant archaeological find, and many of our listeners have been following the story with great interest. Dr. Lewis, hello! You seem to have a lot of background noise over there.”


Piper cleared her throat. “The background noise is people shooting,” she said.


A beat of silence. “Dr. Lewis, do you need to get to safety before you can speak to us?”


Piper reached down and touched her jeans over her knee. The fabric was wet and sticky. “Yes,” she said. “I mean, no, I don't think I can. But I’d like to be interviewed now, please.”


There was another beat, but then Piper could have cheered, because the announcer—he was her favourite announcer, he was always going to be her favourite—snapped into professional interviewer mode, and said, “Can you tell us about why they’re shooting at you?”


“They’re shooting at us,” Piper said, “Because I’ve just finished running an analysis on peat fragments from inside the man's mouth, and they’re almost two thousand years younger than the body itself.”


“I—see,” the announcer said. “Are you alleging scientific fraud?” Beside her, Tuan winced.


“Not exactly,” Piper said. It had been several seconds since she’d heard the last gunshot. Were they reluctant to kill a person live on air? Or had they only withdrawn to re-strategize? “I—we, are alleging that we’ve found the body of the Undersea ambassador Garvey Liu, who was murdered by members of a coalition of Undersea and Terrestrial security agents trying to prevent the opening of trade.”


This statement did not have the dramatic effect Piper had been hoping for. “Yes well,” the announcer said, and to her dismay she heard the beginning of amusement in his voice. “That’s a commonly stated hypothesis. You said the body was three thousand years old?”


“To all appearances.”


“There isn’t a time-machine involved, is there?”


Piper saw her cousin smirk, but this was her moment of triumph and she wasn’t going to be shaken by doubters. “On the contrary,” she said. “In a sense—and I want you to bear with me while I explain—Liu’s body was ancient from the moment of his birth.”


“Please keep going,” the announcer said warily. She really hoped he wasn’t gesturing to some assistant or scribbling a note, trying to figure out how to get this lunatic off the air.


“Any elementary-level textbook could have told me the answer,” Piper said. “Although, in my defense, the human brain is not good at understanding large numbers, and three thousand was a lot of years to account for. I never made the connection, or realized what else was significant about that number.”


She paused to let everyone think about that. Tuan’s forehead furrowed, and he mouthed, The founding of Rome? Piper rolled her eyes.


She said, “It’s roughly the time that a single water molecule takes to circulate through the entire world’s oceans.”


“Is that a metaphor?” the announcer said, and he was definitely beginning to sound hostile.


Piper groaned in frustration. “Think about what carbon-fourteen dating is,” she said, “Beyond just the technicians you call when you want to slap a number onto something. Carbon-fourteen is formed in the air, and only in the air, when cosmic radiation strikes a nitrogen atom. It enters the food chain during photosynthesis, whether by land plants or by algae in the ocean, and gets transformed into sugars and proteins and all kinds of different molecules. Basically, though, what your technician is measuring is how long it’s been since that carbon had a chance to mix freely with the air. Practically speaking, that’s usually the same as how long it’s been since that carbon was part of something alive.”


She looked at Griffin and Tuan. This explanation was for them, as much as it was for anyone listening to this news program.


“However,” she continued, “The ocean is so huge, and turns over so slowly, that there is water at the bottom that hasn’t been in contact with the atmosphere for three thousand years. All of the carbon at that depth, living and dead, in the fish and the mud and even the human beings, is unspeakably ancient.”


“Oh,” Tuan said, loudly enough that she thought the tablet microphone probably picked him up.


“Garvey Liu was born in a deep-sea habitat. For the majority of his life, he ate only locally produced protein. Until he was named ambassador at age thirty-six, there wasn’t a single molecule in his body that had been near any kind of cosmic radiation since the founding of Carthage. He was a forty-three year old man when he died, but at an atomic level, his body was three thousand years old.”


“That’s incredible,” the announcer said.


Piper had just a moment to think that yes, the science of isotope dating was pretty incredible, and it was nice when other people acknowledged that—when a bullet struck the metal barrel that had been sheltering them. The barrel’s mass slammed against the side of her head. For a moment Piper bit her lip against the rushing darkness, a superstitious conviction that as long as she kept talking, as long as she was on air, no one could shoot her. But her vision was swimming, and a moment later, she slipped away.

24. Coming Home

“Does the Bering Sea have a ceasefire?” Piper asked sleepily from her gurney in the emergency room. She was nowhere near badly injured enough to jump the night’s queue usual round of baby fevers and broken bones, and it would likely be a couple of hours before a doctor would see her. But there was still one thing she needed to do before she slid into restful unconsciousness. “Tell me we got a ceasefire,” she said. The first thing she’d done upon waking was try to activate her receiver, until Griffin noticed the flurry of desperate blinking and said, “Oh my God, your whole braincase was just knocked out of alignment, can you stop fiddling with the hardware?”


The silence in her skull felt prickly and uncomfortable, with nowhere to retreat. The lack of information was skin-crawling.


“We got a ceasefire,” Griffin said. He’d moved one of the plastic chairs into the hallway to sit with her, his bandaged arm propped over his stomach. Both their sets of parents had been sent home to bed. “The two sides have withdrawn while their governments figure out how to pin the blame on each other. Forecasts say they’ll be back at it before New Years. But, uh.” He cleared his throat. “My brother Owen is coming home.”


“Good.” The pull was getting stronger, the deep undercurrent of sleep, belting the planet in its powerful flow. “January’s a long way away,” she said, with a sense that there was some comfort here she was too muddled to convey. “Lifetimes. A photon could make about five hundred trips to Pluto by then.”


“I'd like to go to the outer planets some day,” Griffin mused. “When the orbital stations are refurbished again.”


Terrible idea, Piper tried to say, but it came out as a yawn.


“You should sleep now,” Griffin said, tipping his chair and poking her ribs. For once, Piper agreed with him completely.
25. Carbon

On the west coast of the continent, a wave crashed onto a kelp-covered rock and then pulled away seaward in streaks of brown and white foam. It was a medium-sized wave, a wave like any other. Near its crest, jostling among the molecules of H2O, was a bicarbonate, and welded into the bicarbonate was a carbon atom that had just spent three thousand years traveling through the chambers of the deepest ocean.

It had been released from the crustal sediments by the persistent efforts of a blind, hardy worm. It had been pressed across the gills of a fish as it gorged itself on a fallen whale carcass, only to be stripped of its oxygen companion and passed up the food chain once again. It had lingered in that neighbourhood for nearly a century, until the whale’s body was reduced to a sacked cathedral of bones, and that little community, with its companions of fortune, had dispersed again into the cold darkness. Then, in its present form, it had traveled the broad highways of current and counter-current, spinning above and plunging back down, but ultimately always rising. It wasn’t far from the surface when it ran into a sea-mount and raced light-ward to burst, after centuries of sameness, through belts of fishes and sunlight, faster and faster toward the alien land. It struck the rock and burst into thousands of micro-droplets.


And for the first time in three thousand years, the carbon atom, which was an ordinary carbon-twelve, even more like the other carbons than the wave had been like other waves, was tumbling through the air, exposed to the light and colour, rays deadly and beneficent, from this sun and all the other suns that stretched in their glittering shoals, across all the light-years that have ever been.
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