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Reader's Department: EDITORIAL: PRIMER by Stanley Schmidt
Why is the sky blue?
Where do babies come from?
Neither of those is my topic for this month; you probably already know the answers, and you can read plenty about them, and similar questions, elsewhere. But what you read about them will depend very much on who the explanation is aimed at. That is my topic for this month, but with a twist that you may not anticipate.
If you're talking to, say, a physics graduate student who wants to understand in as much detail as possible the appearance of the sky, you will have to look at the wavelength dependence of Rayleigh scattering of electromagnetic radiation, which in turn can be calculated from principles of electromagnetic field theory. Complicated equations will inevitably be involved, but slogging through them will pay off in a detailed and quantitative understanding of what's going on. Of course, to describe the appearance of a real sky, with an atmosphere containing not only isolated gas molecules but a wide variety of water droplets and dust particles, you'll need to similarly account for the different behavior of radiation scattered by those larger objects.
It would be pointless to show that explanation, precise and comprehensive as it is, to a typical man or woman on the street with little or no formal training in physics. Such a person would not understand much of it and would be unlikely, perhaps even unable, to learn in a reasonable time the background required to do so. For them, even a good popularizer of science would have to settle for explaining that different colors of light are scattered more than others by gas molecules and dust particles, and show, perhaps with a diagram, how that leads to a blue sky in directions away from the sun on a clear day. The recipient of that explanation will not understand the answer anywhere near as thoroughly or precisely as one who has worked through the physics, but they may have enough general qualitative understanding of the process to give some satisfaction.
And for a small child, you'd have to make the explanation even simpler and more qualitative, perhaps aided by metaphorical analogies that are not strictly accurate but do help visualize the general idea. Naturally there's a corresponding further loss of depth and detail, but you have to use language the listener can understand to get anything across.
Similarly, a medical student or graduate student in genetics, training to advise and treat prospective parents, or to understand exactly how a human being develops from the collision of a sperm and an egg (and how the sperm and egg come to collide in the first place), will need a great deal of detailed knowledge about anatomy, physiology, advanced biochemistry, molecular biology, genetics, and epigenetics (the last of which nobody yet understands very thoroughly). A twelve-year-old can and needs to understand some of that, mostly at a very qualitative and practical level, but neither needs to nor could understand all the technical details. So he or she will get a qualitative explanation in terms that gloss over details but are understandable and true enough to be useful. A four-year-old asking the same question will necessarily get drastically oversimplified answers that will, if the kid is reasonably smart, raise plenty of further questions that he or she does not yet know how to ask. Sometimes those answers are reasonably accurate, if oversimplified; sometimes they're poetic but blatant lies, like the stork fable.
Now consider something that may seem completely unrelated, but may not be. There have, at various times and places in history (conspicuously including this one), been heated controversies between students of science and followers of various religions over what is the true nature and history of the universe. The obvious example from our own civilization is the ongoing “argument” (in which the combatants often talk more at and past than to each other) about evolution and creation. “Evolutionists” point to abundant scientific evidence that our planet is well over four billion years old, that evolution is going on right now, and that it has done so since the beginning. The strictest “creationists” point to Genesis and insist that since its account of creation is part of the Bible and the Bible is the Word of God, it means exactly what it says and is literally, unquestionably true, scientific “evidence” notwithstanding.
Most religions have their own accounts of how we and our world got to be the way we are. Few, if any, of them are literally compatible with the best scientific models we have. This bothers adherents of some more than others, but when the question arises and becomes a controversy, many scientists tend to dismiss the religious accounts as mere fables (like the stork) or metaphors.
Maybe some of them are—but maybe that view doesn't do at least some of them justice. Let me suggest another possibility: that scriptural creation stories really were gifts from “above” to help us understand and live well in our world. Maybe that means “divinely inspired” (and people can and will argue about what that means), or maybe it just means that they were given to our ancestors by somebody—whether creators or just more advanced visitors—who knew more than the aforementioned ancestors and wanted to give them a helping hand. The details don't matter for what I'm asking you to consider. Let's just take as a working hypothesis that such scriptures, for some or all religions, were in fact given to some of our ancestors as a gift of knowledge by somebody at least slightly—and maybe tremendously—more advanced.
Either way, they were presented to our species at a time when it didn't know very much, and so things had to be explained in very simple, perhaps metaphorical terms—just as a child must have meteorology or reproductive biology explained in very simple, perhaps metaphorical terms. If so, then it is not true, as some scientists suggest, that the religious accounts are mere fairy tales of no intrinsic value. Neither is it true, as some religious folk suggest, that the scientific accounts are sacrilegious folderol of no intrinsic value.
Rather, the religious versions are primers, simplified introductions to complex truths for people too early in their development to understand fully detailed, completely accurate explanations of the same truths. And the scientific versions are the most advanced available attempts to formulate those detailed, accurate explanations for people who can understand them. Each is appropriate to readers or listeners at a different stage of development.
But as a baby matures into a child and then an adult, and in some cases an advanced scholar, he or she is expected to move on to more complex, detailed, and realistic explanations, and no longer cling to first-grade readers as ultimate truth.
I suspect that our long-forgotten teachers, if indeed we had them, would say that principle applies to civilizations and species, too.
Copyright © 2010 Stanley Schmidt
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Reader's Department: IN TIMES TO COME
Our July/August double issue takes full advantage of its extra space to offer a range of features that wouldn't fit in a regular issue. Bob Eggleton's cover heralds “Doctor Alien's Five Empty Boxes,” a new novella by Rajnar Vajra about the psychiatrist (introduced last year) who has to treat troubled extraterrestrials—without knowing what they consider “normal.” In this one he has an added challenge, related to the venerable observation that things are seldom what they seem. . . .
We'll also have novellas by Stephen Baxter and Stephen L. Burns, and a couple of items commemorating the anniversary of Apollo 11, both by writers who have actually worked in the U.S. space program: a novelette by Marianne J. Dyson and a poem by Geoffrey A. Landis.
Finally, Richard A. Lovett has two offerings: a science fact article on how we might moderate global warming by using artificial volcanoes, and another entry in his popular series of special features on writing—this time on the serious business of writing humor (of which, by the way, we just might also have an example or two).
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Reader's Department: BIOLOG: HENRY HONKEN by Richard A. Lovett
For nearly thirty years, Henry Honken worked as sales coordinator for an import/export company in San Francisco. But that was merely how he made his living. His true calling was studying the “click” languages of southern Africa. Since the late 1980s, he's been a regular presenter at linguistics conferences and has published a dozen journal articles—even though he has no formal training other than a few undergraduate linguistics courses and a degree in anthropology. “With a BA you don't ordinarily get into a technical field that easily,” he says.
The languages, many from a group called Khoisan, use tongue clicks as consonants, as in the movie, “The Gods Must Be Crazy.” “Eighty percent of the vocabulary in Khoisan begins with a click,” Honken says.
These languages are interesting enough just because they're so different from others. They're also rare. Although click sounds were subsequently borrowed by neighboring linguistic groups such as Bantu, the original languages probably aren't spoken by more than a few hundred thousand people. In one case, Honken says, the number is probably as low as eight hundred. And most of them appear to be on the way out. “There are only a few where children are learning the language,” he says.
Linguistics is a long-standing topic in science fiction, particularly in the hard science fiction common in Analog. “One of the basic themes of science fiction is nonhuman life,” Honken says, “especially intelligent life. Any intelligent species is going to have some sort of communication system at least as complex as human language."
Rare languages not only provide models for alien communications, but also provide insights into the many ways in which it is possible for humans to think. “The more we know, the more we know about being human,” Honken says.
The click languages, he adds, are unusual not only for the sounds they employ, but also for the way they convey information. “Some have very unusual gender systems, based on sound and structure and meaning,” he says. Usually, gender systems tend to be based on [just] one of those factors."
These languages also have scores of words to describe tastes. “There probably aren't more than a dozen or so in English,” he says. “They [the click languages] have a lot to teach us about how human beings categorize knowledge."
So far, Honken's appearances in Analog have been limited to fact articles, but he's published fiction in two other magazines. One was a mainstream story about a young girl who thinks she wants to be a wizard. The other was science fiction about a man invaded by alien voices. “I think one of the next things I'm going to send [Analog editor Stanley Schmidt's] way is fiction,” he says.
Copyright © 2010 Richard A. Lovett
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Novelette: THE ANUNNAKI LEGACY by Bond Elam
* * * *

Illustrated by Vincent Di Fate
* * * *
Travelers in distress need help—and they need to consider all the options about how to get it.
* * * *
You have nothing to say about it!” Superintendent Cantrell snarled. “When my ships get here, we're going to start digging whether you like it or not, you got me?” He glared across the conference room table at Liz, his lips a bloodless smear through the gray stubble bristling from his chin.
Ensign Elizabeth McBride's eyes narrowed to burning green slits. She would have liked nothing better than to grab the superintendent by his scrawny chicken's neck and shake him within an inch of his miserable life. But newly commissioned science officers didn't grab mining superintendents by the neck. No matter how much shaking they needed. Not on their first missions, they didn't. Not if they ever wanted a second.
"Advocate Lassiter,” she said, turning to the balding, heavily jowled man who sat patiently listening to them from the head of the table. “I fully appreciate the superintendent's concerns, but this is our first chance to pick up the Anunnaki's trail in more than a generation. We need time on the surface. Time to explore and gather data. Once the superintendent's ships start cutting away Slag's core, any artifacts the Anunnaki left behind will be lost forever."
"Get serious,” Cantrell groaned. He gave the collar of his business tunic an annoyed tug. “Slag's atmosphere is full of hydrogen sulfide. There's nothing down there but worms. Them, and that stinking ice algae they eat. Even if the Anunnaki did land—which I doubt, by the way . . .” He rolled his eyes knowingly at the advocate. “. . . there wouldn't be anything left. With all those quakes, the surface is way too unstable."
Liz gritted her teeth, forcing herself to remain calm. She was a Fleet officer. She wasn't going to let some corporate loud mouth rattle her with a lot of irresponsible nonsense. Besides, it looked to her like Advocate Lassiter had heard more than enough of Mr. Cantrell's rant. Any moment now, he was going to come down on the superintendent with both feet—a trampling that she intended to enjoy to the fullest.
Confident that she'd made her point, she carefully interlaced her fingers on the table and turned toward the advocate, waiting for him to respond.
Advocate Lassiter nodded his acknowledgement, then cleared his throat, smoothing the satin cuffs of his robe as he organized his thoughts. As the Council's official liaison for their mission, he had both the responsibility and the authority to ensure that they left no stone unturned in their quest to track down the Anunnaki. The Anunnaki, after all, were the whole reason they had launched the Fleet in the first place—to reunite themselves with the ancient astronauts who'd visited Earth and set humankind on the road to civilization. At least, that's what Liz and every child on their generations-long pilgrimage had been taught for longer than anyone could remember. All of which meant that Advocate Lassiter wasn't going to let Cantrell's ships anywhere near Slag until they'd scoured every square inch of the moon's surface, no matter how stable or unstable it happened to be. Or so Liz thought—right up to the moment Advocate Lassiter reached across the table, patted her reassuringly on the arm and gave her a smile so sweet she thought his teeth would melt in his mouth.
"You know, my dear, Superintendent Cantrell does have a point,” he said. “Much as we may hate to admit it, seismic activity most certainly would have destroyed any artifacts the Anunnaki left on Slag's surface long before we arrived."
The advocate's words jolted Liz like a slap in the face. This was the Anunnaki they were talking about—the beings who'd lifted their ancestors out of savagery, who might even have modified their DNA in the process. Advocate Lassiter couldn't possibly believe what Cantrell was telling him, not with their best chance to learn something new about the Anunnaki in more than a hundred years. It just wasn't possible. And yet, Advocate Lassiter now sounded as though he were more interested in helping the superintendent meet his precious quota than in completing their mission.
"Let's face it,” Cantrell was saying as he leaned back in his chair and jerked a thumb toward the curved window of the conference room. “You haven't proved that pile of junk out there was ever an Anunnaki ship in the first place. For all we know, it's some old probe we sent out ourselves. Probably hit a meteorite and got itself blown to hell and gone before anybody even remembers."
Struggling to marshal her thoughts, Liz looked out at the debris drifting off their port bow. It tumbled slowly over itself in the darkness—twisted shards of metal glinting in the orange glow cast up from Slag's surface. There had been other finds, of course—bits and pieces, like crumbs left to guide them along their way—but never anything like this. Admittedly, whole sections of the hull were missing, and much of the internal structure had vaporized when the engines exploded. But the wreckage was the closest thing to a complete Anunnaki ship they'd ever found—even if it had been blown to hell and gone, as Cantrell put it.
"Wait a minute,” she said, looking from Cantrell to Advocate Lassiter and back again. “You know very well that ship wasn't some unmanned probe. It's been out there for more than a thousand years, since before we even reached this sector of the galaxy. It has to be an Anunnaki ship."
"Yeah? Well, it's nothing but scrap metal now,” Cantrell said. “And the fact is, we still have a fleet to supply. Which, in case you've forgotten, is what got us out here in the first place."
"Your Grace,” she said, turning to Advocate Lassiter. “I'll admit we didn't find any Anunnaki glyphs on the wreckage, but the initial survey team found free oxygen in Slag's atmosphere. A moon like this, with no sunlight—it shouldn't have any free oxygen. Someone's been here. They've modified the ecology. Dr. Tobias thinks they may even have reengineered the worms’ DNA. He thinks—"
"Tobias!” Cantrell rocked forward in his chair. “You've got to be kidding me. That washed-up old hack wouldn't know his backside from a hole in the hull. If you think the Consortium's going to put a mining operation like this on hold so you and that bumbling old fool can muck around in a bunch of worm slime, you've got another thing coming!"
"Worm slime!” Liz exclaimed. She brought both hands down flat on the table, lifting herself from her chair. “Is that what you think this is about—worm slime? We have a responsibility, Superintendent. To science, to the Council, to the Anunnaki themselves. You may have sold your principles to the highest bidder, but we have a whole fleet out there counting on us to figure out which way the Anunnaki are headed. And I, for one, am not going to let them down!"
She didn't realize she was on her feet, glaring down at the superintendent, until she felt Advocate Lassiter's hand on her arm. “Now, now, Liz, there's no need for personal aspersions. No one here has sold anything to anyone."
Liz looked down at the advocate's face, at the patronizing smile painted across his features. Nothing she'd said had made the slightest difference to this man. His job, she suddenly realized, wasn't to seek out new knowledge about the Anunnaki, wasn't to help them reestablish their relationship with the race that had lifted humankind to consciousness; it was to keep a leash on her, to make sure she didn't stir up too much trouble, didn't get too much in the way of the Consortium's “mining operation."
"But we can't just abandon our mission . . .” she said. She lifted a hand to her throat. Suddenly the air felt viscous, too thick to breathe. “We can't just give up."
"No, no, of course, we can't,” the advocate said. “And no one's asking you to. We wouldn't think of it.” He turned to Superintendent Cantrell. “I'm sure we can afford Ensign McBride and Dr. Tobias some time on the surface, don't you agree, Superintendent?"
The superintendent tilted his head, eying him askance. “You're not serious . . ."
The advocate's smile tightened. “How long until your ships arrive, Mr. Cantrell?"
Cantrell shrugged. “I don't know. Ninety-six hours, give or take . . ."
"There, you see,” Lassiter said, turning back to Liz. “Four days. That should be more than enough time for you and Dr. Tobias to gather any samples you need."
"That, or get yourselves killed,” Cantrell grumbled.
"Four days . . .” Liz murmured. She allowed herself to drop slowly back into her chair. Her gaze again moved out to the wreckage in the distance. When she'd been selected for this mission, she'd been unable to believe her good fortune. The discovery of the Anunnaki ship had been the talk of the Fleet—the beacon of light they'd been searching for all these generations. She'd never thought to ask herself why the Council had selected a newly commissioned officer like herself for the mission. Why someone with no experience would be chosen to investigate the first real find in decades. But now the truth settled like a numbing cold into her bones. Despite what she'd been taught, despite what everyone wanted to believe, the fact was, no one really cared anymore. All their talk about finding the Anunnaki, about reuniting themselves with the race that had spawned human civilization—it was nothing but empty words.
* * * *
"Hard to believe anything's alive down there, isn't it?” Dr. Tobias mused. Hunched beside Liz at the shuttle's command console, he strained forward, his rheumy gray eyes squinting down through the windscreen at the expanse of dark ice rushing past beneath them.
The shuttle's autopilot had brought them low enough now that Liz could see into the jagged fissures where Slag's crust had split and the ice sheet had melted away to reveal the moon's molten core. Steam rose from the fissures in long winding curtains that caught the light from the magma and surrounded them in a glowing orange mist. As they descended, the mist beaded on the windscreen, forming tiny droplets that bounced erratically before the whistling wind carried them away.
"I don't know why the Council sent us out here in the first place,” she said above the whine of the engines. “They couldn't care less about the Anunnaki.” She gripped the arms of her chair as the autopilot banked around the plume of ash rising from one of the volcanoes that had thrust its dark cone up through the ice.
"They didn't have a choice,” Tobias said. He settled back into his chair, the lines around his eyes and mouth deepening in the shadows cast by the blue and green lights on the console. “Once word of the wreckage leaked out, they had to act like they were launching a full-scale investigation. That's what the Fleet expected, so that's what the Council gave them."
"But if the Anunnaki really did try to modify Slag's ecology, think of what we could learn,” she said. “I mean, if you could prove they manipulated the worms’ DNA, maybe it would help us figure out whether they manipulated ours."
Tobias gave her a skeptical glance, arching one of his bushy gray eyebrows. “I'm not positive anyone has manipulated anyone's DNA,” he said. “At this point, all we can say for sure is that you wouldn't expect a multicellular organism like the worms to have evolved an oxygen-based metabolism in an environment like this one."
Liz forced back a grimace. She knew Tobias thought her beliefs regarding the Anunnaki were nothing but myth, that the mysterious beings had played no role in human history. His lack of faith had, in fact, cost him a promising career. Still, he was a first-rate geneticist. If there was something to learn from the worms’ DNA, she felt sure he would learn it.
"As for the Council,” he continued, “there was probably a time when they wanted to learn all they could about these Anunnaki of yours. They may even have believed we'd catch up with them someday. But now, all they care about is learning as much as they can about the technology of whoever it is we've been tracking. Their FTL drive, their communications, their long-rang sensors—anything that might improve our own capabilities. All of which means that once the initial survey team determined the wreckage held nothing of value, the Council lost interest. They figured anything on the surface would have been swallowed up ages ago, so they were perfectly happy to give Slag to the Consortium. From their point of view, Superintendent Cantrell and his men can cut it up into as many pieces as they want."
The Consortium was the Fleet's commercial arm, the merchant class that had emerged over the generations to keep the ships supplied during their centuries-long journey out from human-occupied space. Like Fleet Command, which had evolved to maintain order and organization, the Consortium operated under the auspices of the Council—the spiritual descendents of those early visionaries who'd first recognized the correlations between the Nazca drawings from old Earth and the Anunnaki glyphs they'd uncovered on more than a dozen worlds as human civilization expanded out through the galactic arm. It was the courage of these early truth-seekers that had first drawn Liz to her study of Anunnakian archaeology—their determination to reestablish humankind's relationship with Earth's ancient visitors. This, in spite of the ridicule they'd received at the hands of the governments and secular scientists who'd tried to discredit their findings and block the formation of the Fleet in the first place.
"But you think we'll find something, don't you?” she asked Tobias. “I mean, if the Anunnaki really were here, they must have left something behind."
"Oh, I think we'll find something,” he said. “Whether it's evidence that the Anunnaki were ever here remains to be seen. But the fact is, Slag's ecology is unlike anything we've ever encountered. My guess is someone tinkered with it."
* * * *
The shuttle's autopilot set them down at the abandoned ground station the initial survey crew had set up midway between the face of the melting ice sheet and a wide fissure several hundred yards to the south. The station consisted of a molded duroplast igloo approximately thirty feet in diameter and a flat landing surface that had been leveled out of the rock with a high-energy laser.
"Looks like the anteroom to hell . . .” Tobias mused as they stepped out onto the surface. He switched off the shoulder lights on his survival suit and turned his gaze toward the fissure. With no nearby star, the only light was the dull orange glow cast up from the depths. It barely illuminated his features through his transparent faceplate, but there was no mistaking the grim set of his brow.
Liz followed the direction of his gaze, then turned her eyes toward the sky, trying to make out Slag's gas-giant parent against the background of stars. The giant—which had escaped its star system with Slag and its two more distant moons millions of years before—provided the tidal forces that kept Slag's interior molten. The general consensus was that the other two moons, which were mostly rock and ice, had probably formed from the same disk of gas and debris as the giant; while Slag, with its heavy iron core, appeared to have once been a small planet, possibly captured by the giant when it was pulled from its original system by a passing star.
"You'd think we could at least see the lightning storms in the giant's cloud tops,” Liz shouted. Even with their helmet mikes, she had to raise her voice to be heard over a sudden gust of wind that rushed down from the ice sheet behind them. “But from down here, it just looks like a big hole in the sky. Like something ate all the stars."
"You're right,” Tobias shouted back. He stared up at the sky for a moment, then turned back, offering her a wry grin. “Let's just hope it doesn't eat us."
Once they'd restarted the igloo's environmental systems, Liz helped Tobias move his equipment and supplies in from the shuttle's cargo bay. Because the Council didn't think there was anything to be learned on Slag's surface, they'd sent along only a single small shuttle and almost no equipment. Fortunately, Tobias had managed to scrounge up a portable gene analyzer; but aside from the necessary vials and containers to gather samples, they had almost nothing else.
"I guess they didn't want to clutter up the Arrow's hold with a lot of scientific junk,” Tobias said. “Heaven forbid we might actually learn something.” The Arrow was Enlil's Arrow, the Consortium survey ship that had ferried them out from the Fleet.
"At least they sent along a shuttle,” Liz said. “Otherwise, we wouldn't even be here."
Tobias chuckled. “And you think that's a good thing?” he asked, looking out at the algae-covered rock that surrounded them.
Liz restrained a grin. “What?” she said. “You mean you don't?"
"No, no, I think it's great,” he said. “No sunlight, enough hydrogen sulfide to kill us in seconds, and a wind that could blow us halfway back to the Arrow. What more could you ask for?"
"Exactly,” Liz laughed.
Tobias sighed. “My only regret is that Superintendent Cantrell couldn't be here to enjoy it with us."
When they'd finished unloading, Liz pulled up a schematic of the surrounding terrain on her mission assistant and set off toward the nearby fissure, leaving Tobias to finish setting up his equipment on his own. In addition to the flexible smart-screen wrapped around her forearm, her mission assistant—or MA, as it was called—included an onboard processor and communications unit linked to her helmet mike. She would have no trouble maintaining contact with Tobias as she explored, but communication with the Arrow was more problematic. While Slag's parent had almost no magnetic field, the field generated by Slag's molten iron core captured ejecta from the numerous volcanoes, creating storms of ionized particles in the upper atmosphere that could disrupt contact with the ship for hours at a time.
From orbit, the cracks in Slag's surface had appeared to have sheer sides that dropped straight away to the molten magma beneath, but as Liz approached the fissure nearest the ground station, she saw that its edge had been worn away by the constant flow of water from the melting ice sheet. Following a series of crumbling ledges, she made her way down to a wide shelf roughly fifty feet below the surface. Water cascaded down over the lip above her, forming pools that spread along the shelf before the water washed over the edge and dropped into the depths more than half a mile below.
It amazed Liz that life could survive in such a hostile environment, but the truth was, they'd found life on any number of worlds during their generations-long journey out from the settled sectors of the galaxy. In fact, life seemed to thrive anytime it was given the slightest opportunity. Slag, however, was the only world where they'd found significant levels of free oxygen in the absence of sunlight. Which explained why Tobias suspected the worms’ DNA, along with that of the algae that produced the oxygen, might have been modified by some external agency.
"You wouldn't expect a chemotrophic organism like the algae to release free oxygen into the environment,” he'd explained. “Without sunlight to drive photosynthesis, nature just doesn't make the leap to oxygen from nothing but hydrogen sulfide and carbon dioxide. Not on its own."
"But why bother?” Liz had asked. “Why would anyone want to switch the ecology from hydrogen sulfide to oxygen?"
"Energy,” he explained. “A metabolism based on oxygen produces more energy."
"I hate to sound like Cantrell,” she said, “but what's the point? I mean, what good are a bunch of energetic worms?"
"That, my dear, is what this mission is all about, isn't it?” he said, arching one of his bushy eyebrows. “And if you and I are both very good at our jobs—and very lucky—we just might find out."
One of the things the worms used their energy for was bioluminescence—a fact that Liz remembered from the initial survey report when she noticed the soft blue glow emanating from one of the pools on the shelf. As she approached, the glow brightened as though the organisms in the water had sensed her approach and were rising to the surface to meet her. Kneeling down, she could see dozens of worms swimming over, under, and around each other. They were anywhere from six inches to two feet in length. None was more than an inch in diameter, and each had a pair of long, fluttering membranes running down the sides of its body—like a pair of delicate wings that allowed it to glide almost effortlessly through the water. Aside from their wings, the worms’ unsegmented bodies appeared perfectly smooth, with no sign of external sense organs. Yet they were clearly attracted by her presence, as evidenced by the way they followed her as she moved along the edge of the pool.
Using a pair of forceps that she'd brought from the shuttle, she reached into the water and picked up one of the worms. Its two ends twisted slowly from side to side, but it made no effort to escape, which was only logical, given that the worms had no natural predators.
As she examined the worm, she noticed that it didn't simply glow; it seemed to pulse with light. Waves of pastel green and blue flowed back and forth along its glistening surface as its wings slowly undulated in the air.
Liz frowned. “Why glow?” she asked as she turned the worm from one side to the other. “What's in it for you?"
Glowing took energy at the metabolic level. So why would the worms evolve bioluminescence? To attract food? To confuse some predator she hadn't yet identified? To catch the attention of the opposite sex? There had to be a reason. The capability was too expensive metabolically not to have some significant survival benefit.
She looked back down at the water. The worms directly in front of her had come together, weaving themselves into a loose bundle that pulsed with the same light as the worm she held with her forceps. The waves of light moved over the surface of the bundle, gliding smoothly from one worm to the next in an unbroken pattern that appeared to maintain itself even as the worms themselves slid over and under each other.
Moving along the edge of the pool, Liz collected additional worms, depositing them in the specimen case she carried over her shoulder. All the while, she kept up a running conversation with her delicate captives. In a way, she felt as though she were talking to the Anunnaki themselves—talking back through time, back through the worms to the beings who had created them. At least, she wanted to believe it was the Anunnaki who had created them—or, more correctly, who had modified them—though that too would require a lot more analysis. Probably more than she and Tobias could accomplish in the four days allotted to them.
It wasn't until Liz reached the second pool, where another bundle formed, that she noticed the waves of light were moving in time with her voice.
"You can hear me, can't you?” she said, kneeling down beside the water.
As she spoke, she saw that the waves appeared to change direction with each word she spoke. “What are you up to?” she asked. “What in your environment could possibly cause you to respond like this?"
Moving around the pool, she watched several more bundles form. The largest one followed her, losing individual worms and picking up new ones as it moved.
She tried reversing her direction several times, and each time the largest bundle reversed its direction with her, as did several of the smaller bundles that followed it. She wasn't able to retrieve any of the bundles—they kept their distance, moving back when she reached for them with her forceps—but she gathered several dozen free worms, some of which had been part of the larger bundles before others took their places.
After gathering worms from a third and fourth pool, she retraced her steps and made her way back up the series of narrow ledges she'd descended from the surface. She'd nearly reached the top when the ground began to shake. The shaking was almost imperceptible at first, but it increased so rapidly that she was already on her hands and knees by the time she realized what was happening. Her eyes widened in horror as she watched the individual particles of grit and sand begin to vibrate, then flow like water beneath her. At the same time, bits of rock tumbled down past her, small at first, then larger. Without thinking, she began scrambling up the ledge on her hands and knees. In her mind's eye, she saw herself carried down over the shelf behind her, her arms and legs flailing helplessly at the loose rock as she tumbled into the seething depths.
Then, just when she thought she would never reach the top, the trembling suddenly stopped. For a moment she didn't move. She held her breath, unwilling to let herself believe that the earthquake was over. One second passed, then another. Slowly, she rose to her feet. She'd made it. She'd survived. She'd faced the worst Slag had to offer and she was still alive!
At least, that's what she told herself—right up to the moment the explosion knocked her off her feet.
Liz saw the flames through the mist even before she reached the ground station. Tobias was standing in front of the duroplast igloo in his orange survival suit. The wind whipped clouds of dust around him as he watched the shuttle burn. A large boulder, which the quake had shaken loose from the face of the ice sheet, had tumbled down the slope and knocked the shuttle onto its side, rupturing one of its fuel tanks.
"Lassiter and Cantrell aren't going to like this,” he said as Liz approached. “It's going to cost the Consortium way too much money.” He gave her a wry wink. “Of course, now they can't order us to come back early, can they? Not with their only shuttle burned to a crisp."
"At least, you're okay,” Liz said. She squinted up at the green-tinged flames licking into the darkness above them.
"I was inside the igloo,” he said. “If I'd been out here, I'd probably be toast."
Fortunately, the autopilot had landed them far enough from the igloo that the structure hadn't been destroyed by the explosion, though one side was blackened and appeared to have been flattened by the concussion.
Like Tobias, Liz assumed that Superintendent Cantrell would be boiling mad over the loss of the shuttle, but when they reached him on the com-link built into the igloo's management console, neither he nor Advocate Lassiter reacted with the anger she expected.
"Oh, my . . .” Advocate Lassiter said. “We didn't plan on anything like this. This is . . . well, we really didn't expect anything like this.” With the interference in the upper atmosphere, his image wavered at times, distorting his features, but there was no mistaking the nervous twitch at the corner of his mouth.
"I warned her,” Cantrell said, coming into view behind him. “I told her the surface was unstable.” He stooped down to scowl at Liz over Lassiter's shoulder. “You knew the risks. You knew what you were getting into."
"Look, we'll be just fine,” Liz said, raising her voice over the static. “When the mining ships get here, you can send down another shuttle to pick us up. In the meantime, we'll just get on with our investigation."
"Yes. Yes, of course . . .” Lassiter said, wringing his hands. “Everything will be fine. I'm sure we'll work something out.” He tried to smile, but with the erratic twitch he'd developed, he couldn't quite pull it off.
* * * *
"I wonder what that was all about,” Liz said after they'd broken the connection.
Tobias shrugged. “I don't know, but I expect we'll find out."
Liz frowned, but when she could think of no satisfactory explanation for the behavior they'd witnessed, she turned her attention to the specimens she'd brought back from the crevice. “Wait until you see these worms,” she said as she dumped them into a stainless-steel tray filled with runoff from the ice sheet. “You aren't going to believe the performance they put on."
The worms immediately formed several small bundles, similar to what she'd seen outside. They even radiated the same patterns of light that slid smoothly from one worm to the next, but despite her repeated efforts, they refused to respond to her voice.
"The luminescence could be some kind of automatic response,” Tobias suggested. “Like the chemical signals bacteria pass to each other, or the pheromones insects use when their nest is under attack."
Liz scowled down at the worms. “I could have sworn they were responding to my voice.” She sighed, shaking her head. “I don't know . . . maybe it was just wishful thinking on my part . . . wanting to believe that the Anunnaki had actually been here, that we were going to find some kind of proof in the worms’ DNA."
"I don't know about the Anunnaki,” Tobias said. “But it's clear someone tinkered with the DNA of at least some of Slag's life-forms."
"Really? Up on the ship, you said that was just a theory."
"True, but while you were out talking to your worm friends, I was busy scraping slime off the rocks back behind the igloo, and it turns out that the algae have an extra chromosome that lets them generate the free oxygen they release into the environment. To me, it looks synthetic."
"Synthetic?"
Tobias nodded. “Normal chromosomes evolve by trial and error. They have lots of different genes that participate in all sorts of metabolic processes, not to mention bunches of superfluous nucleotide pairs that do nothing at all. This chromosome has none of that. No extra genes, not a single unnecessary nucleotide pair. It's all business—like it was especially designed for one job, and only one job. A job, which, by the way, doesn't provide the algae with any survival advantage at all. Nature just doesn't work like that. The chromosome has to have been engineered."
"Then it had to be the Anunnaki, right? I mean, who else could it have been?"
Tobias laughed. “For me, the real question is why? Why would anyone want to modify the ecology of a hellhole like Slag."
"Maybe the worms’ DNA will tell us something,” she suggested. “If they evolved a symbiotic relationship with the algae, they could be the key."
"Maybe,” he said, “but—"
He was interrupted by a series of loud beeps from the management console on the far side of the igloo.
"I don't believe it,” he said, glaring across the room. “That's the third alarm since we landed."
Crossing to the console, he seated himself in front of the monitor and brought up the display for their environmental systems. “We're running out of ferric chloride for the air scrubbers,” he said. “We'll need to switch over to the backup tank."
"I can do that while you're looking at the worms,” Liz volunteered, anxious for him to get on with his analysis.
As Tobias returned to the worms, she slid into his chair and began working her way through the menus for the environmental systems.
"Uh-oh,” she said under her breath. She leaned forward, her eyes narrowing as she studied the numbers on the screen. “I think we have a problem."
Tobias, who was sliding samples of worm DNA into his portable gene analyzer, looked up. “A problem?"
"We're already using the backup tank. Apparently, the survey crew switched over before they left, and no one bothered to send down a replacement. I guess they figured they weren't coming back."
Tobias came back across the igloo and leaned down to peer into the monitor over her shoulder. “So that's why Lassiter and Cantrell were so nervous."
Liz looked up at him, her eyes widening. “Cantrell knew we'd run out of reactant, didn't he?"
"He figured we'd be forced to return to the ship."
"Only now we can't return."
Tobias nodded grimly.
"So how long will the oxygen last?” Liz asked.
"Oh, the oxygen will last quite a while,” he said, frowning. “That's not the problem."
"It isn't?"
He shook his head. “Sniff."
She sniffed. “Rotten eggs,” she said.
"The earthquake damaged the airlock,” he said. “I also found a crack in the duroplast, back along the wall behind those cabinets.” He pointed toward a row of storage cabinets lining the rear wall of the igloo. “Without the scrubbers, we're going to get a buildup of hydrogen sulfide. We can't even refill the tanks in our survival suits."
"How much time do we have?” she asked.
He frowned, thinking. “I don't know. Two hours, maybe three. Hydrogen sulfide isn't like carbon dioxide. It's more like hydrogen cyanide. It binds with the iron in your hemoglobin. Once it reaches your cells, it shuts down energy production in your mitochondria. Your metabolism grinds to a halt."
"Does it hurt?"
Tobias thought for a moment, then shrugged. “Not for long."
* * * *
"We have a plan,” Advocate Lassiter announced as soon as they reached him over the igloo's com-link. The interference had worsened, and he had to shout to make himself heard over the static. “We're going to modify a probe and send down a canister of ferric chloride for the scrubbers. Superintendent Cantrell is personally supervising the work.” His soft jowls glistened with perspiration as he peered nervously out at them through the snow on the monitor.
"Oh, so you weren't actually planning to kill us,” Tobias shouted back. “That's reassuring."
Lassiter winced, not looking either of them in the eye. “No one thought we'd need a second shuttle. We never thought there'd be any reason to go down to the surface."
"How long does Cantrell think it's going to take?” Liz asked.
"He's down in the maintenance bay right now,” Lassiter answered. He glanced away, as though he might actually be able to see the superintendent through the multiple bulkheads separating him from the maintenance bay. “None of this was supposed to happen."
"I understand that,” Liz said. She clenched her fists in her lap, forcing herself to remain calm. “But we need an answer. How long is it going to take? We only have two hours."
She knew that wasn't quite true, of course. They had another two hours before the hydrogen sulfide in the igloo reached lethal levels, but after that they would have two or three more hours of air in the tanks of their survival suits.
"We didn't plan on any of this,” Lassiter rattled on. As he spoke, the transmission began to break up. “It never occurred to anyone that we could lose the shuttle in an earthquake. It was all just a terrible combination of misfortunes."
"How long?” Tobias shouted, no longer able to contain his anger. “Just answer the question!"
"Two hours,” Lassiter blurted as his image all but dissolved in the snow on the monitor. “Superintendent Cantrell says he can have the probe down to you in two hours."
* * * *
While they waited, Liz and Tobias worked—as much to keep their minds off what was happening as to learn more about the worms.
"I can't believe the worms’ DNA,” Tobias said after he'd finished his initial analysis. “They now have more genes than we do. More than a hundred thousand. It's like the genes for a whole new species have been added into their genome. The genes for the old species, the organism that metabolized hydrogen sulfide, are still there, but its genes have been turned off."
"Then the Anunnaki really were trying to lift them out of their old environment."
"Someone was. It looks like the whole ecosystem has been reengineered. Maybe not to the extent that we would have modified it if we wanted people to live here, but enough for the worms to survive with an oxygen metabolism."
"But why?” Liz asked.
Tobias shook his head. “I have no idea. Like I said, organisms that metabolize oxygen produce more energy than chemotrophs, but why the Anunnaki would care is beyond me. All we can do is look at more worms, see if we can figure out which other characteristics were turned off and which were added."
They had just put another dozen samples into the gene analyzer when Advocate Lassiter notified them that Cantrell had launched the probe with two backup canisters of reactant for the scrubbers. Snapping their faceplates shut, Liz and Tobias hurried outside to wait.
* * * *
"There it is,” Tobias shouted, pointing up through the wisps of orange mist.
The probe's exhaust plume guttered like a burning arrow against the dark mass of the gas giant above them. The small craft slid slowly across the sky, then, when it was nearly overhead, the exhaust plume winked out.
"That's it,” Liz said, peering down at the mission assistant wrapped around her forearm. “The probe has deployed its parachute. Now it's all up to the computers."
Looking up into the darkness, she saw a momentary stab of white light as the probe briefly fired one of its steering thrusters. The onboard navigational computer had been programmed to bring it down on a level area of rock about a hundred yards away. One or another of the steering jets fired several more times as the small craft descended toward their position.
"Everything looks fine,” Liz said, studying the readout on her assistant. “It should be down in another thirty seconds."
Suddenly a blast of wind gusted down from the ice sheet behind them, buffeting Liz with bits of rock and sand. If the probe had been lower, the wind wouldn't have carried it as far as the fissure. If it had been higher, it might have had time to correct its descent. But the gust came at exactly the wrong moment, and Liz and Tobias could only watch as the small craft was carried out over the abyss, its steering jets firing a constant blast of white flame as it dropped into the cauldron of iron-rich magma below.
* * * *
"We don't have another probe,” Advocate Lassiter shouted over the static when they reached him on the igloo's com-link. The interference was now so bad that they could barely make out his face through the snow. “We need time to figure out another solution."
"In case you haven't noticed, we're running out of time,” Tobias shouted back. “The hydrogen sulfide levels are now above five hundred parts per million. We can't even take off our helmets."
In the brief moments that the transmission cleared, Liz could see that Lassiter's eyes were damp with anguish, his lips trembling. “If there were anything we could do, anything at all . . .” he said.
"How long until the mining ships get here?” Liz asked. She could feel the fear clutching like gnarled fingers at her chest.
"They're at maximum acceleration,” Cantrell said. He paced behind Lassiter, little more than a shadow on the snow filled monitor. “This is costing us an arm and a leg.” He stopped, his face coming into focus as he leaned toward them. “But money's no object, okay? We'll spend whatever it takes."
"How long?” Tobias repeated.
The superintendent straightened, shoving his hands into the pocket of his tunic. “Seventy-three hours."
Tobias glanced down at his own mission assistant, then up at Cantrell. “Perfect,” he said. “You're only going to miss by three days."
"I don't know what to say,” Advocate Lassiter shouted. “We never planned on any of this."
"That's the problem,” Tobias said as he reached out to break the connection. “You never planned on anything."
* * * *
"I don't think Lassiter and Cantrell did this on purpose,” Liz said. “I mean, I don't think they really intended to kill us."
Tobias shrugged. “Probably not,” he conceded as he paced the floor behind her. “Unfortunately, that doesn't do us a lot of—” He broke off, pausing to peer down at the monitor for the gene analyzer.
"What?” Liz said, rising to join him. “What are you looking at?"
Tobias’ features were partially obscured by the cascade of numbers reflected off his faceplate, but there was no mistaking the intensity of his concentration. His whole body was locked forward, his eyes fixed on the screen.
"That's not right . . .” he said. “That shouldn't be . . ."
"What's not right?” she asked.
"The DNA analysis,” he murmured. “I've never seen anything like it. The introns are all wrong."
"Introns?” she said.
"The genetic code between our genes,” he explained. “Like I was telling you earlier, those long double helixes that make up our chromosomes aren't just genes—not when they evolved naturally. In fact, long stretches of the helixes contain no genes at all. Some of the in-between code turns genes on and off, but a lot of it's just junk. It no longer serves any purpose, or it may never have served any purpose. It's nothing but meaningless nucleotide sequences that repeat themselves from one generation to the next in response to the laws of chemistry. It has no higher purpose at all."
"My field's archaeology, remember?” Liz said. “I understand how DNA works in principle, but the specifics . . .” She spread her hands in surrender.
"What's important is that the nonfunctional part of the code—the part that serves no apparent purpose—replicates itself from one generation to the next, just like the functional part does. That means that the introns from two different members of the same species should look pretty much the same. Yours and my introns, for example, will be at least as similar as our functional code. But the worms’ nonfunctional introns are different from one specimen to the next. Very different. Pick any one worm, and its introns will be entirely different from the next one you pick. Well, usually they'll be different. In a couple of instances they're the same. Which makes the whole situation even more confusing."
"I don't understand,” she said.
"Neither do I,” he said. He scrunched his mouth to one side, thinking. “Their functional genes are almost identical—like yours and mine, but the introns . . .” He shook his head. “It probably has something to do with the genetic reengineering we were talking about. But how, I don't know. All I can really determine is that the worms’ older hydrogen-sulfide genes were turned off and the new oxygen-breathing genes were turned on."
"So they don't like hydrogen sulfide any better than we do?"
"They tolerate it better than we do, but I think they need more oxygen than they're getting out here in the open. Which probably explains why they spend most of their time under the ice where the algae generate most of their oxygen. That would also keep them away from the vents and fissures that put out most of the hydrogen sulfide."
Liz looked down at the remaining specimens in the stainless-steel tray. “So these worms would ultimately have died."
"Unless they could have tunneled their way back under the ice sheet. The crust is filled with tunnels, old lava tubes and cracks in the basalt. That's what makes it so brittle. My guess is that the worms tunnel around a lot."
"So you think they would have tunneled back under the ice?"
"Some of them might have. But they're just worms. Engineered worms, maybe. But still just worms. They, uh—” His voice suddenly halted.
"They, uh—what?” she asked.
He stared at her, blinked, then abruptly turned toward the cabinets at the rear of the igloo. “Food packs,” he said. “We're going to need extra food packs."
"What are you talking about?"
He grabbed her arm, dragging her toward the cabinets. “We have to go,” he said. “We've have to get out of here."
"But where?” she asked. “Where are we going?"
"Where the worms go,” he said. His eyes were bright with excitement as he pulled food packs out of the cabinets. “We're going to tunnel under the ice. We're going to follow the worms back to the source of their oxygen."
* * * *
Liz and Tobias spent nearly an hour exploring the small streams that flowed out from under the ice sheet before they found an ice cave large enough to crawl into. They waded back nearly a quarter mile, crawling through several submerged sections of tunnel, before they reached a large cavern. The cavern surrounded a pool of cold, clear water that had formed in a depression where the ice had gouged out the underlying rock.
"This is as far as we go,” Tobias said. He turned slowly, shining his shoulder lights around the interior of the cavern. The concave ceiling gleamed like translucent green glass, as smooth as if it had been polished. Water seeped out from under the ice on the far side of the cavern, but there was no opening through which they could continue.
"So, what happens now?” Liz asked.
Tobias shrugged, thought for a moment, then abruptly snapped open his faceplate and sucked in a deep breath.
"Wait!” she cried. “We need to check the hydrogen sulfide levels.” She peered down at her mission assistant.
Tobias held his breath for a few seconds, then exhaled with a relieved smile. “I don't think it makes much difference at this point. We're almost out of oxygen as it is.” He sucked in another long breath, this time through his nose, sniffing as he inhaled.
"Can you smell it?” Liz asked.
He nodded. “Rotten eggs.” He took a couple more quick sniffs. “But not too bad."
"Is that a scientific assessment?"
"The nose knows,” he said, tapping the side of his nose. He glanced down at his own mission assistant. “Forty parts per million. Not exactly what you'd like, but we can survive."
* * * *
Unfortunately, Liz's sense of relief quickly dissipated when she discovered that she couldn't raise the Arrow on her mission assistant.
"There's too much interference,” she said. “My assistant doesn't have enough power to reach the ship."
"Give it some time,” Tobias said. “These ion storms never last."
"But what if it does?” she asked. “What if they decide we're dead?"
"Regardless, they'll come looking for our bodies,” Tobias said. “We'll reach them once they're on the surface."
"But what if they don't?” she said. “What if they just write us off."
Tobias's brow tightened as he considered the possibility. He thought for a moment, then gave his head a sudden shake. “No,” he said, dismissing the idea. “Not even Cantrell would do something like that."
Exhausted by their long trudge from the igloo, Liz and Tobias turned off their lights to conserve their batteries and settled back against the wall of the cave to rest. Liz wasn't sure how long she had been sitting in the darkness when she noticed a soft blue glow in the water just beyond her feet. As she watched, a bundle of worms rose slowly toward the surface. Waves of pastel blue and green slid across its surface in a constantly changing pattern as the worms themselves glided over and under each other, their translucent wings shimmering in the pale light.
"It's amazing how the pattern flows so smoothly from one worm to the next,” she whispered. “Do you think they're actually communicating with each other?"
"I'm sure they're communicating,” Tobias said. “Even insects communicate. The question is why? To what purpose?"
Within a few minutes, half-a-dozen other bundles had risen to the surface. Their light was bright enough that Liz could make out Tobias sitting next to her.
"I wonder why these bundles are so much larger than those we saw earlier,” she said. “They're even larger than the ones I saw in the pools beside the fissure."
"Those worms washed down from under the ice,” he said. “You may not have seen a representative sample. I wish I had my equipment. I'd like to see if there's some correlation between the introns in the separate bundles."
"Maybe all the worms in the same bundle have the same introns,” Liz suggested. “Maybe that's what draws them together."
"Maybe. Or maybe they all have different introns—if they have to cross-pollinate in some way."
"But you have no idea why their introns are so different from ours?"
He shook his head. “They probably contain some kind of information, but what it is, I have no idea."
"Information. . . ?” she said.
"That's really all our genes are,” he said. “A storage system for information that can be read each time our cells divide."
"I guess I never thought of it like that. When I was gathering the worms, I just grabbed the ones I could reach. Like you said, maybe they weren't representative. Maybe that's why the bundles rejected them."
"Say that again,” he said.
"Say what?"
"How you just gathered the ones you could reach."
"I just gathered the ones I could reach,” she repeated. “Maybe they weren't representative."
"Again,” he said.
She repeated the phrase several more times, but rather than listening to her, Tobias’ attention was focused on the bundles of worms in front of them.
"That bundle right there,” he said, pointing at the nearest bundle. “Keep repeating the same phrase and watch how the waves of light move across its surface."
She repeated the phrase again, watching the colors flow from one worm to the next. As the wave moved, it shifted from green to yellow to blue, reversing direction in time with her words.
"That's what I saw down in the fissure,” she said. The colors appeared to deepen with the rising excitement in her voice. “They're responding to what I'm saying, aren't they? They're mimicking the cadence of my voice."
"I wouldn't have believed it if I hadn't seen it,” Tobias said. “But you're right. That's exactly what they're doing."
Over the next two days, Liz repeatedly tried to raise the ship to no avail.
"Anybody, we're still alive,” she kept repeating into her mission assistant. “If you can hear me, please answer. We're under the ice. Anybody, please . . ."
"It'll be all right,” Tobias reassured her. “We'll get through."
"But the mining ships should be here by now,” she said. “What if they. . . ?"
She couldn't bring herself to say, “What if they start cutting away the core while we're still here?” But she could see from the worried expression in Tobias's eyes that he knew exactly what she was thinking.
* * * *
In between her attempts to contact the ship, Liz tried to focus her attention on the worms.
"They have to be intelligent,” she said. “I mean look at the way they're responding to our voices."
Tobias’ features were lined in shadow as he peered into the pale blue glow emanating from the water. “I don't know,” he said, shaking his head. “What we're seeing could be nothing more than an artifact of the way we're interacting with them."
"But they're responding to our voices,” she said.
"True,” he said. “But computers respond to external stimuli. We can program them to tell us when the air quality is failing, when the temperature is rising . . . all sorts of things. They can even do it with a voice that sounds human. That makes it easy to think of them as intelligent. But what appears as intelligence is really just an artifact of how we've programmed them."
Liz climbed to her feet, peering down into the water beside Tobias. Despite his reservations, she couldn't help feeling that the bundles—or colonies, as she'd come to think of them—were self-aware. She'd even assigned some of them names. She called the largest bundle Glimmer, because it seemed to glimmer with intelligence when it responded to her voice. The one she called Neon, on the other hand, seemed to become increasingly excited the longer she spoke to it, flashing more and more erratically, while Limelight seemed simply to enjoy flashing long displays that appeared to be more in response to its own feelings than anything she was saying.
She also noticed that the bundles seemed to talk to each other, as though the patterns of light were a language that they used to communicate among themselves.
"I'll admit their behavior looks intelligent,” Tobias conceded. “But the worms I dissected back in the igloo simply didn't have the large nerve bundles you'd expect with higher intelligence."
"Maybe it isn't the worms themselves that are intelligent,” she said. “Maybe it's the colonies. Maybe the individual worms are more like the neurons in our brains. They don't retain much knowledge themselves, but as groups they form the patterns we associate with intelligence and self-awareness."
"It's a possibility,” he said. “But if we assume the colonies are like human brains, we have to ask how they maintain their intelligence over time."
"Over time?"
Tobias knelt, studying a group of worms clustered in front of him. “Unlike the neurons in our brains, the worms in any given bundle come and go. They aren't always the same worms. With the way the bundles shrink and grow, they may actually be composed of entirely different worms from one day to the next—even though they seem to maintain the personalities you've identified."
Liz frowned. Not only was Tobias right, she'd also noticed that when the colonies shrank past a certain point, they lost their personalities completely. That, she now realized, had been the problem with the worms she'd brought back to the igloo. They hadn't formed colonies large enough to respond to anything in their environment, much less her voice.
"So,” Tobias continued, “if the unique personalities disappear entirely when the worms scatter, what's the thing we're really interacting with? Especially, what is it if it comes back into existence with an entirely different mix of worms supporting it?"
Liz's brow tightened. “I'm not sure what you're getting at."
"Personality,” he explained. “Identity. It shouldn't exist independently of the physical entity that supports it. My identity is an emergent property of the impulses moving along my neurons. It doesn't exist in some mind-space off on its own. But with the worms, it looks like it does. So the question is, what is the thing we're talking to? Where does it go if an entirely different group of worms can call it back again?"
Liz started to speak, then looked off across the water. She didn't have an answer to Tobias's question. In fact, she wasn't sure she even understood it.
* * * *
In between her conversations with Tobias about the worms, Liz continued trying to raise the Arrow.
"Anyone, if you can hear me, please answer. We're alive down here. We need a shuttle.” As she repeated the same message over and over, she could hear the growing desperation in her voice, but she could do nothing to control it. “Please . . .” she pleaded. “Please, don't leave us here . . ."
She had all but given up hope, convinced that the mining ships were going to begin cutting away the core at any moment, when a voice finally broke through the static.
"This is the Arrow . . . Can you hear us?"
"We hear you!” she shouted back. “We're under the ice. Don't leave us here! Please, don't leave us!"
"We hear you,” the voice called back. “We know you're there."
"I don't believe it,” Tobias said, coming to listen in over her shoulder.
"Don't give up. . . .” the voice called. “The ships are on the way."
As it turned out, however, the ships were still forty-eight hours away. When Cantrell thought Liz and Tobias were dead, he'd ordered the ships to reduce speed—to save on fuel expense—which meant that Liz and Tobias would be trapped under the ice for another two days.
"Why doesn't that surprise me?” Tobias said after they'd broken off contact. He frowned, shaking his head. “That man would sell his . . .” He paused, looking at Liz, who was kneeling beside the pool. “What are you doing?"
"Look at the way the colonies are all crowding toward our side of the pool,” she said, glancing back at him over her shoulder. “It's almost like they realize we're getting ready to leave, like they don't want us to go."
Tobias sighed. “I don't know. That's pretty hard to swallow."
"But look at the colors,” she said. “They're so pale, so sad.” Especially Glimmer, she thought, who had worked his way toward the front of the group.
Tobias grimaced. “Maybe they're a little paler . . .” he began, then his brow tightened and he leaned forward, studying the patterns of light sliding across the Glimmer's surface. “Keep talking. I want to record this."
As Liz spoke, he held out his forearm, using the analog interface built into his mission assistant to record both her voice and Glimmer's responses.
"What are you looking for?” she asked.
Tobias grimaced. “I'm not sure, but I think Glimmer's mimicking more than just the cadence of your voice. It's almost like he's capturing the shape of the individual words. With the colors, I mean. It's like he's giving us back a visual analog of the sound."
As Liz continued to talk, she saw that all the bundles were now mimicking her voice. All, that is, except Glimmer, who had stopped mimicking her and was now repeating back a distinct pattern of his own.
"Do you think he's trying to tell us something?” she asked.
Tobias shook his head. “I don't know, but there's definitely a correlation between the patterns of light and specific words . . . like he's repeating back something he heard earlier."
They watched the waves moving across the screen on Tobias's mission assistant as he continued to record more data.
"There, I think we've got it,” he said.
He pressed a virtual button at the bottom of his screen, instructing the program to play back the results of its correlation. The voice that came from the assistant's speaker was flat, a monotone without emotion or intonation, but there was no mistaking the words.
"Don't leave us . . .” the voice droned. “Please, don't leave us . . ."
Liz blinked, glancing up at Tobias. “That's what I kept saying when I was trying to reach the Arrow. You don't think. . . ?"
"I don't know . . .” Tobias looked from his assistant to the worms and back again. “They've been watching us for nearly two days. I suppose they could have realized you were trying to reach someone."
"That's it,” Liz said excitedly. “The return call from the Arrow—that would have confirmed what I was saying, what the words meant."
Tobias sucked in a breath. “I guess they could have picked out a phrase or two, maybe figured out . . .” He shook his head, struggling to come to terms with the idea.
As they listened, the monotone emanating from Tobias's assistant began to modulate. Additional waves joined the first single line undulating across the screen. Liz realized she was hearing multiple voices, but it wasn't until she looked up and saw the same pattern of light flowing across all the bundles in the cavern that she realized all the worms were now broadcasting exactly the same message.
"Don't leave us . . .” the combined voices repeated. “Please, don't leave us . . ."
"I'm so relieved to see that you're all right,” Advocate Lassiter said when he met Liz in the Arrow's shuttle bay. He scurried up to her, his purple robe swirling around his oversized belly. “You gave us quite a scare, young lady.” He thrust a pudgy arm around her shoulder. “Quite a scare, indeed."
"Cost us a shuttle, is what she did,” Superintendent Cantrell grumbled. He scratched the whiskers bristling from his chin. “It's beyond me why you and that quack doctor had to go mucking around with all those worms in the first place."
"Yes, but that's all behind us now, isn't it?” Advocate Lassiter said. He smiled brightly, turning Liz toward the exit. “Now the superintendent can get on with the business of mining, and we can get you back to the Fleet where you belong."
"Actually, we can't,” Liz said. “Not just yet."
"What do you mean, not just yet?” Superintendent Cantrell said. He squinted suspiciously down at her.
Liz smiled—rather pleasantly, she thought. Then she turned, gesturing toward the ramp that led down from the shuttle's cargo bay, where, at that moment, Tobias just happened to be wheeling out a large transparent tank with Glimmer inside.
* * * *
"Intelligent worms?” Cantrell snorted. “You've got to be kidding me."
They were again seated in the conference room, where Liz had just demonstrated Glimmer's responses to her spoken words. The worms that composed his bundle were now swimming freely in the large transparent tank sitting just beyond the far end of the table.
"That little lightshow may have impressed you,” the superintendent continued, “but all I saw was you talking to your mission assistant. If you think the Consortium's going to hold up a mining operation just because Tobias here wrote a program that assigns word values to flashes of light, you've got another thing coming.” He glared at the worms as they glided back and forth behind the glass. “Half of what they said didn't make any sense, anyway."
"That's because we haven't had the time to teach them enough of our language,” Tobias said calmly. “We only learned they could communicate two days ago."
"Nevertheless, Superintendent Cantrell does have a point,” Advocate Lassiter said. “All we really know is that your mission assistant can assign words to the worms’ light patterns. If we're honest with ourselves, we have to admit that we aren't really hearing their voices at all."
"Exactly,” Cantrell said. “Make it say something right now."
"It can't, because it's feeding,” Liz said. “You know that."
"Then it really isn't intelligent, is it?” he snapped back. “In fact, it isn't even an it. It's a them—a bunch of worms."
"The fact that the individual worms don't exhibit intelligent behavior doesn't mean the colonies lack intelligence,” she said. “If we put one of your neurons out here on the table, it wouldn't have much to say, either."
Cantrell leaned forward, thrusting out his chin. “Yeah? Well, here's the bottom line,” he growled. “Now that my ships are here, we're going to start digging, and there's nothing you can do to stop us."
Liz's green eyes narrowed. “In other words, not only are you going to destroy a world where the Anunnaki themselves modified the ecology, you're also going to destroy the species they lifted to consciousness."
"That's ridiculous,” Cantrell snarled back at her. “You need to come back to the real world."
Liz turned abruptly toward Advocate Lassiter. “Have you told the Council you're going to throw away the best chance we've ever had to find out where the Anunnaki were headed?"
She'd hoped to catch the advocate off guard, to see at least a flutter of nervousness at the corner of his mouth, but Lassiter only smiled back at her.
"Actually, we've discussed our plans with the Council in considerable detail,” he said. “In fact, they're the ones who suggested a solution—a compromise that will allow you to continue your investigation, while the superintendent here gets on with the business of delivering the raw materials the Fleet needs to continue our mission."
"What compromise?” Liz asked warily.
The advocate's smile brightened. “You'll be please to learn that the Council has negotiated an arrangement with the Consortium to transport a representative sample of these . . . creatures . . . to a suitable location, where you and Dr. Tobias can spend as much time with them as you like."
Tobias leaned forward, his bushy eyebrows tightening. “Transport them where?"
"Paradise,” Superintendent Cantrell said. “We're going to ship the whole lot of you back to Paradise."
"Paradise!” Liz exclaimed. “You sucked the life out of that planet months ago. There's nothing left."
Paradise was a blue ocean world that the Consortium had mined for heavy metals as the Fleet passed by a few months before. The Consortium claimed that the indigenous life forms would regenerate the environment—at some undefined point in the future—but at the time they left, human beings couldn't even descend to the surface without breathing masks.
"Hey, it's no worse than Slag,” Cantrell said. “In case you don't remember, the air down there is full of hydrogen sulfide."
"Yeah, well, the air on Paradise is full of sulfur dioxide, now that you're through with it,” Liz said. “And in case you don't remember, that's different from hydrogen sulfide. Every time it rains, you end up taking a bath in sulfuric acid."
Cantrell shrugged. “Toxic chemicals are toxic chemicals. What difference does it make?"
"The difference is that the Anunnaki didn't re-engineer the worms to survive on Paradise,” Tobias said. “The environment there could kill them."
Cantrell laughed. “Yeah? Well, that's the best offer you're going to get. If you're smart you'll take it while you can get it."
Liz's jaw tightened and her eyes narrowed as she leaned forward, preparing to tell Cantrell where he could stick his compromise, but then she felt Tobias’ hand on her arm, restraining her.
"Look,” he said, nodding toward the tank at the far end of the table.
The colony of worms that Liz had come to think of as Glimmer was again flashing. Bright pastel waves flowed over the intertwined bundle.
"What is it?” she said to Tobias. “What's he saying?"
Tobias pointed his mission assistant at the tank. It processed for a moment, recording the waves of light. Then a voice droned from the small speaker in an emotionless monotone.
"We agree . . .” it said.
"Agree . . . ?” Liz said. “Agree to what?"
"To Cantrell's offer,” Tobias said. “They agree to Cantrell's offer."
"But they can't—” She turned toward Glimmer. “You'd be condemning thousand of your own kind to die. Tens of thousands.” For all she knew there could be millions of worms in the lakes and tunnels under the ice sheet.
"We agree . . .” the voice repeated. “The offer is acceptable."
"But you don't know what you're saying . . .” she protested. “You don't understand . . .” She tried to think of some way to explain, but they were worms. They couldn't understand.
"Hey, if you're so worried, you can ride along with them,” Superintendent Cantrell snorted. “How's that for an offer? You can get down there in the hold and grovel around in all the worm slime you want.” He turned to Advocate Lassiter. “It'll be the chance of a lifetime, right, Advocate?"
Advocate Lassiter smiled at Liz, the mindless grin of a man who was right with his world.
Liz glared back at the pair of them. If she'd had any kind of weapon in her hands—a knife, a gun, anything—she would have killed them both on the spot. But there was nothing she could do. The worms had sealed their fate.
"I don't trust them,” Liz said to Tobias after the meeting broke up. “Cantrell is up to something."
"There's no question about that,” Tobias said, nodding. “The Consortium isn't going to offer up a transport ship for a bunch of worms—not if it doesn't put money in their pockets."
They were still seated at the table in the conference room. The wreckage of the Anunnaki ship drifted five miles off their bow, the shards of metal glinting in Slag's pale orange glow. They could also see two of the four mining transports that Cantrell had ordered in. They hung in the darkness like predatory insects, waiting for their chance to suck the life out of the moon below.
"I don't understand why Glimmer would agree with Cantrell,” Liz said. She glanced down the table at Glimmer's tank, where the worms had again disbursed. “Why would he want to go along with something this crazy? They'll all be killed."
Tobias shook his head. “He doesn't know what he's getting himself into. Like Cantrell says, he's only a bunch of worms."
* * * *
Liz and Tobias watched the loading operation through the wide curved window of the Arrow's mess. First, one of the large transport ships lumbered into position above Slag's surface. It hung motionless for a moment, the struts and protuberances along its underside opening outward like segmented limbs preparing to grasp its prey. Then a tight red beam shot down from the ship's forward end, knifing down through the thin atmosphere to carve a steaming circular hole in the ice sheet. As the ice melted away, the beam gouged a bubbling orange pit more than five hundred feet deep out of the underlying crust. Water from beneath the ice sheet roared into the pit, cooling the magma as it carried thousands of worms out of the surrounding crevasses and tunnels. As the pit filled, a tractor beam engaged, sucking up a thick column of gray water. The beam maintained the integrity of the column itself, but as the water rose, it pulled along a torrent of greenish-gray foam that spilled thousands of additional worms out into the vacuum of space.
"I don't understand how the Council could allow something like this to happen,” Liz said. She gazed out at the scene with an anguished grimace. “These creatures were created by the Anunnaki. They're . . .” She looked up at Tobias. “They're just as entitled to life as we are."
"There was probably a time when the Council felt that way,” Tobias said. He turned, looking back at the foam of worms falling away from the rising column of water. “But I'm afraid that time is long gone."
* * * *
Once the transport ship had filled its hold, it spun up its FTL drive for the long haul back to Paradise. During their shuttle ride from the Arrow to the larger vessel, Liz and Tobias learned that Superintendent Cantrell would be accompanying them. Both the Council and the Consortium were apparently pleased with the manner in which he'd resolved the issue with the worms, and he was being offered a promotion. Which meant that they would be making a detour back to the Fleet to drop the superintendent off before they continued on to their final destination.
As soon as their shuttle docked, Liz and Tobias took Glimmer down to the hold to join the new worms that had been uploaded from Slag.
"Are you sure this is a good idea?” she asked Glimmer as she and Tobias set his tank on the catwalk just above the murky water that now filled the hold.
The catwalk ran from the small hatch through which they'd entered to the far bulkhead. The hold itself was nothing more than a rectangular cargo container, roughly sixty yards long and twenty yards across—one of twenty locked onto the underbelly of the transport ship's superstructure. The other nineteen containers, which Liz had assumed would be filled with worms, were in fact filled with ore that had been sucked up from deeper in Slag's interior after the crew had finished loading the worms.
"No need for worry,” Glimmer flashed. “All will be well."
"But won't the others . . .” She started to ask if the other worms wouldn't be angry or upset by his decision to leave most of their number on Slag to die, but then she broke off, turning to Tobias.
"I think he knows what he's doing,” Tobias said. “Besides, he can't spend the rest of his life in a tank."
As they prepared to dump Glimmer into the water, a glowing bundle of worms rose out of the depths in front of them. It was Neon, who began flashing back and forth with Glimmer.
"I can't believe it,” Liz said. “How, out of all that chaos, could Neon have gotten himself into the mix? We left him more than a mile from the site where the crew uploaded the worms. How could any of them have gotten to the upload site?” Yet it was clear that they had, because as she watched, dozens of glowing bundles rose toward the surface of the dark water. Neon, Limelight, and all the rest had somehow managed to get themselves onto the transport.
Tobias squinted thoughtfully down at the glowing bundles. “I'm not sure it's as amazing as you think."
"How can you not be amazed?” Liz asked. “The statistics are . . .” She started to say that the statistics were more than improbable, but in truth they were outright impossible.
* * * *
Despite the rescue of Glimmer and the others, Liz spent a restless night worried about the worms and what was going to happen to them on Paradise. She tried to tell herself that she'd exaggerated the hardships, that somehow they would adjust; but when she reached the hold the next morning, she saw that the conditions on Paradise were the least of the worms’ problems. The glowing colonies that she'd watch rising toward the light the day before had dissolved into gelatinous masses that drifted aimlessly. Even the individual worms that had circulated between the bundles were dying. Those that still moved were now floating on the surface, their contorted bodies slowly coiling and uncoiling in the murky water.
"This is horrible,” she cried when Tobias reached the hold. “We have to do something. We have turn the ship around and take them back to Slag."
"Even if we could convince the crew, Cantrell would never stand for it,” Tobias said. “Besides, I'm not sure Slag is still there. At least not in anything like its original form. With the ships cutting down through the crust, the surface will be nothing but molten magma by now."
"But the worms didn't understand what would happen,” she said. Fighting back her tears, she knelt beside the water. “They had no idea what the trip would be like. No way of knowing."
"Unfortunately, I don't think that's going to make any difference to Cantrell,” he said grimly. “This is a Consortium transport. There's no one we can appeal to."
"We can tell the crew,” she said. She rose to her feet, thrusting out her chin. “We can make them and Cantrell look at what they've done."
She knew it would do no good, of course, and in the end, she simply sat on the catwalk, watching as the last of the worms ceased to move and their bodies slowly putrefied amid the darker masses that had once been the colonies. With no hope of changing the situation, her anguish gradually gave way to numb resignation. Finally, too tired to think, she climbed to her feet and made her way slowly back through the ship's winding corridors to her quarters.
The next morning Liz almost decided not to return to the hold. She wasn't sure she could face the scene that would be waiting for her, but she felt that she had an obligation to go—if only to grieve over the corpses of the beings she'd been unable to save.
When she arrived, however, there were no corpses. The amorphous masses that she'd left drifting just beneath the surface had solidified—they looked like rubbery, translucent cocoons—while the individual worms floating between them had dissolved away to nothing, turning the water into a clear, organic broth.
Kneeling on the platform, she peered into the depths. The cocoons were pale yellow in color, with what looked like darker masses inside. Sometimes one or another of the darker masses appeared to shift, to turn ever so slightly, but she could determine nothing about their shapes.
"Not quite what you'd expect, is it?” a voice said, startling her.
She turned, rising to her feet to find Tobias gazing past her into the water.
"What do you think is happening?” she asked.
He shrugged.
"I thought you had a theory,” she said. “When we first brought Glimmer down here, I couldn't figure out how Neon and the others got here, but you seemed to think it all made sense."
"I thought it did,” he said. “But now . . .” He sighed. “Now, I have no idea what's going on."
During the day, the shapes inside the cocoons began to coalesce, extruding small nubs that reminded Liz of limbs or fins. By late afternoon, when the masses had coalesced completely, they began to twist and turn, sometimes abruptly, as though alternating between sleep and sudden bouts of restlessness. As a result, when evening came, neither she nor Tobias were ready to return to their quarters. Instead, they remained in the hold, waiting. For what, Liz wasn't sure, but there was no question in her mind—new life was taking shape in the dark water before her.
* * * *
Liz didn't realize she'd fallen asleep until she awoke, slumped against the bulkhead behind the catwalk. For a moment, her eyes refused to focus on the figure standing in front of her. Then she realized the problem wasn't her eyes; it was the figure itself. It wasn't human.
The creature stood upright on a pair of segmented appendages that were too slender to be human legs. It also had two sets of thin, multijointed arms arrayed up the sides of its chest. Its body was divided into three large segments, like a human-sized crustacean with a flexible, translucent exoskeleton. Instead of eyes and ears, it had two branched antennae, along with a short, hooked beak. As the filaments on the ends of its antennae slowly fluttered, waves of pastel color moved over its body in patterns similar to those she'd seen on the bundles of worms. Two more of the creatures stood further along the catwalk, their pliant exoskeletons glistening in the pale light. The creature directly in front of Liz hung over her, its antennae wavering back and forth just a few feet from her face.
Instinctively, she lurched backward, pulling herself against the bulkhead with her knees drawn up to her chest.
"I don't think they're dangerous,” Tobias said in a bemused voice. He sat just beside her, his legs also pulled up to his chest, though his hands hung loosely over his knees rather than clutching them as Liz's did.
"What are you?” she asked, gazing uncertainly up at the creature.
The creature swayed unsteadily from side to side. “Not sure,” it whispered. “Our metamorphosis . . . not yet complete . . .” It's voice issued from its beak in a ragged hiss. As it spoke, the waves of pastel color flowing over its body followed the cadence of its voice.
Tobias squinted up at the large crustacean. “The Anunnaki modified your DNA, didn't they?” he said. “They knew hydrogen sulfide wouldn't provide enough energy for your higher neurological functions."
The creature swayed again. “The Anunnaki . . . ?” it whispered. “I . . . we . . . not sure what you mean . . ."
"Can you remember from before?” Liz asked. “From when you were under the ice? Back on Slag?"
"You gave me name . . .” the creatures said, straightening slightly. “We spoke . . ."
"Glimmer,” she said, struggling to her feet. “I called you Glimmer."
"You can call that thing whatever you want,” a voice growled from behind her, “but I call it an abomination!"
She spun around to see Superintendent Cantrell standing on the catwalk with two guards. Each of the guards held a pulse rifle pointed at the crustaceans.
"What are you doing here?” she demanded.
He barked a laugh. “What? You thought you had the ship to yourselves? You and these . . .” He waved a hand toward the creatures on the catwalk. “These oversized roaches."
"They're intelligent beings,” Liz said. “They were created by the Anunnaki."
"Don't be ridiculous,” Cantrell said. “They're vermin."
"And that gives you just the excuse you need, doesn't it?” Tobias said.
"What excuse?” Liz said. “What are you talking about?"
Tobias grunted cynically. “The truth is, Superintendent Cantrell never intended to take the worms to Paradise. It was far too expensive a proposition. Now he has exactly the excuse he needs to—” He turned toward the superintendent. “To what, Superintendent? To flush them into space? Is that what you were planning?"
Cantrell laughed and turned to the guards. “Get them out of here,” he ordered, gesturing toward Liz and Tobias. “Confine them to their quarters."
"Wait,” Liz protested. “You can't do that. You have no right!” She backed toward the crustaceans, her hands held away from her sides as if to shield them from Cantrell and the guards.
"This is a Consortium ship,” Cantrell said. “I can do whatever I want."
"Actually, you can't,” Tobias said.
Cantrell's eyes narrowed. “What do you mean—I can't?"
Tobias smiled. “What you fail to realize, Superintendent, is that these creatures had contact with the Anunnaki. They have knowledge of the Anunnaki we know nothing about. Knowledge of their technology, of the direction they were headed—knowledge of all sorts of things that I don't think your Consortium bosses would want you to throw away."
"That's ridiculous,” Cantrell said. “If these things had any contact with the Anunnaki, it was generations ago. How are they going to remember something like that? Based on what I've seen, they can't even remember their names."
"You forget I had a chance to examine them down on Slag,” Tobias said. “It turns out that the Anunnaki modified their DNA in a way that allows them to pass memories from one generation to the next—in the introns between their genes. That's how the worms knew which colonies to join. The chances are, when those intron sequences fully express themselves, as they now appear to be doing, these creatures are going to remember a great deal about the Anunnaki. If you decide to flush all that knowledge into space, I think the Consortium may decide to flush you along with it."
Cantrell tugged uncomfortably at the collar of his tunic.
"Of course, it's your career,” Tobias continued with a disinterested shrug. “You know what your bosses want better than I do."
Cantrell's jaw tightened, but Liz could see the wheels turning in his head. He wanted the crustaceans gone, but he also knew that if he threw away a chance to learn anything at all about the Anunnaki's technology, his Consortium bosses would have his head.
"Keep an eye on them,” he snapped, turning to the two guards. “Make sure neither of them leaves the hold."
The two guards saluted smartly, whereupon the superintendent turned and stamped out through the hatch, slamming the door behind him.
"Do you really think Glimmer and the others will remember their contact with the Anunnaki?” Liz whispered. She kept her back to the guards so they couldn't hear what she was saying.
"I haven't the vaguest idea,” Tobias whispered back.
"But you told Cantrell they would."
Tobias shrugged. “We needed time to figure out a plan. I told him the first thing that came to mind."
"This is terrible,” Liz said, biting her lip. “We left so many of the worms behind on Slag, and now Cantrell wants to destroy Glimmer and others we brought with us."
"There's no doubt about his intentions, but I'm not so sure we left anyone behind."
"But you saw the way the worms were loaded. We saw thousands of them die."
Tobias turned toward Glimmer. The large crustacean's body was arched slightly forward as a pastel blue wave slid slowly along his pliant exoskeleton. “Do you know how many of you there should be?” Tobias asked.
Glimmer's feathered antennae slowly swirled, angling toward the water beyond the catwalk. “Not sure. I'm . . .” The waves of color washing down his body quickened. After a moment, the colors were echoed by the two creatures standing further along the catwalk, as well as by a dozen more that were still under the water in front of them. “All are here,” he said, turning back to Tobias. “None is missing."
"But you can't all be here,” Liz said. “When they cut through the ice, they only reached a small part of you, a fraction of a percent. I mean, you weren't all there in that one spot."
"I think he's right,” Tobias whispered.
"That's impossible,” she said.
"I'll explain later,” Tobias said. “Right now we have to find a way out of here. Even if the Consortium believes what I said, we can't assume they'll want to keep Glimmer and the others around. We need some way to neutralize the guards."
"Neutralize. . . ?” Glimmer repeated as the meaning of the word slowly dawned on him. He straightened, his antennae again moving toward the crustaceans in the water. At the same time, the waves of color moving down his body intensified, becoming brighter and more clearly defined.
Tobias watched him for a moment, then turned back to Liz. “We need to reach someone on the Council, someone we can trust, before Cantrell and his cronies get their act together."
Liz glanced past his shoulder at the guards who stood just in front of the hatch leading back into the ship. “I don't think they're going to let us go anywhere,” she said.
"We will help. . . .” Glimmer whispered. “We will neutralize. . . ."
He sounded more alert now, and his antennae seemed to be moving with more authority. When Liz looked out at the water, she saw that all the crustaceans were now flashing signals to each other. Unfortunately, the guards had also noticed. Their expressions had shifted from bored to wary, and their grips had tightened on their weapons.
Suddenly, two of the crustaceans surfaced at the edge of the catwalk just beside the guards. As the guards swung their rifles around, the crustaceans opened their beaks and hissed. One of the crustaceans’ tongues shot out. An instant later, the second crustacean's tongue snapped from its beak. The creatures’ tongues reminded Liz of the pink chewing gum she'd stretched from her mouth as a child. But the crustaceans’ tongues stretched all the way to the guards’ faces, which they each hit with a sharp thwack. Both guards released their rifles and reached for their faces, but their knees were already giving way beneath them. By the time they hit the catwalk, both were unconscious.
"Injuries are not serious,” Glimmer rasped. His voice sounded stronger now, sharper. “Guards will wake when toxin runs its course."
Glimmer's body had straightened, his exoskeleton apparently stiffening so that he now stood taller than Liz and Tobias. His movements also appeared crisper, more in control, giving Liz the impression that his metamorphosis was nearing completion.
"We need to get out of here,” Tobias said. “We need to find a communications console."
The signals between the crustaceans were now so intense that the waves of color glinted off the damp walls of the hold. The creatures were all swimming toward the catwalk, their bodies dripping as they pulled themselves up out of the water with their multiple segmented arms.
"You need do nothing,” Glimmer said. “Best we take charge from here."
Tobias shook his head. “I don't think that's a good idea—” he began. His attention was so focused on Glimmer that he didn't see the tongue that snapped from the beak of the crustacean climbing out of the water beside him. Glimmer managed to grab him with two of his forearms as he fell, lowering him gently to the catwalk.
"Sorry to exclude you from what is to happen,” the large crustacean said to Liz. “We owe you much. But you are safer here."
"What are you going to do?” she exclaimed, stunned by the sudden turn of events. Then she felt something heavy and wet hit her cheek. Instinctively, she reached up to swipe it away, but before her fingers reached her face, she felt her consciousness fading. As Glimmer reached out to catch her, her mind slipped into darkness.
* * * *
Liz awoke slumped against the cushions of an acceleration chair. Tobias shifted in the seat beside her, just beginning to awaken. Straightening, she looked over the back of the chair behind her. Superintendent Cantrell and the rest of the crew from the transport ship were asleep in the chairs along either side of the isle that ran from the navigation console at the front of the vessel to the bulkhead at the rear. They were on the transport ship's crew shuttle, a vessel substantially larger than the small shuttle she and Tobias had taken down to Slag. The captain and copilot from the transport were already awake, checking the vessel's status on the navigation console in front of her. As best she could tell, the shuttle was hanging motionless in space, with no sign of the larger transport ship out of any of the windows.
"What happened?” Cantrell muttered in a groggy voice behind her.
"It would appear you've lost your ship,” Tobias said. He was completely awake now, peering out the window on his side of the shuttle.
Cantrell lurched from his seat and stumbled up the isle toward the front of the vessel. “What's going on?” he demanded from the captain. “Where's our ship?"
"That's it right there,” the captain said. He pointed at a blip on the multicolored navigational schematic on the monitor in front of him.
"It can't be,” Cantrell said. He leaned over the captain's chair to study the screen more closely. “That ship's more than nine light-years out."
"Nine point six,” the copilot said, glancing up at him.
"Does Fleet Command know what's happening?” Cantrell asked.
"Looks that way,” the captain said. “They've got three high-speed caravels in pursuit. There, there, and there.” He pointed to three additional blips trailing after the first one.
"How long till they catch up?” Cantrell asked.
"They aren't going to catch up,” the captain said.
"What do you mean, they aren't going to catch up?"
"The transport's pulling away."
"Pulling away?” Cantrell said.
The captain nodded. “In fact, I'd say we're going to lose track of it any moment now. Our sensors aren't calibrated to track this kind of acceleration."
"Come on,” Cantrell scoffed. “It's a mining transport."
The captain grimaced. “Not anymore. Someone's modified the engines."
"Modified them how?"
"You got me,” the captain said, shaking his head. “It's way beyond anything we know about. Looks to me like they're accelerating at an exponential rate."
Suddenly the lead blip vanished from the display.
"That's it,” the captain said. “They're gone."
"Gone?” Cantrell said, blinking.
The captain settled back in his chair. “They're accelerating too fast for our sensors to follow them."
As an archaeologist, Liz didn't understand how they managed to track objects that were moving faster than the speed of light, but it was clear that the freighter had surpassed the capabilities of human science.
"We've got a message coming in,” the captain said. “It's from the Arrow."
Advocate Lassiter's face appeared in the display. Dressed in a neatly pressed purple robe, he was seated behind a desk in his stateroom. “Well, I see you're finally awake,” he said. “What do you have to say for yourself?"
"We're still trying to figure out what happened,” Cantrell said. “But believe me, we're going to get to the bottom of this.” He glared back over his shoulder at Liz and Tobias.
"Don't bother,” Lassiter said. “We already know what happened. We downloaded your ship's log right after we lost contact with you. I'll send you a copy. I'm sure you'll find it enlightening."
"Enlightening?” Cantrell said.
Lassiter forced a sour smile. “Indeed. While you were busy twiddling your thumbs, the worms—as you called them—managed to escape from the hold and shut off your oxygen. Everyone onboard lost consciousness before you realized what was happening. Then they put you on your crew shuttle and set off for parts unknown with your ship."
"What parts unknown?” Cantrell demanded with a confused scowl. “What are you talking about?"
The advocate ignored his question. “I assume Dr. Tobias and Ensign McBride are all right."
"Yeah, they're all right.” Cantrell again glared back at Liz. “For the time being."
"Yes. Well make sure they stay that way."
"Wait a minute,” Cantrell growled. His eyes narrowed. “You're talking like this is my fault."
"You're the one who just lost his ship,” Lassiter said. “Not to mention your cargo. At this point, I can only urge you to make absolutely sure that nothing—I repeat, nothing—happens to Tobias and McBride. Do I make myself clear?"
"But they're—"
"They're our only link with the Anunnaki, you fool!"
"The Anunnaki?” Cantrell blurted. “What are you talking about?"
Lassiter gave a sardonic laugh. “Don't tell me you haven't figured it out yet?"
"Figured out what?"
"The worms, Superintendent. They were Anunnaki—the original crew of the wreckage we found in orbit around Slag."
Cantrell drew back, staring into the monitor. “But they can't be. That wreckage has been out there for more than a thousand years."
Advocate Lassiter's pink lips tightened with contempt as he leaned forward. “You've already made the biggest mistake in the history of the Fleet, Superintendent. Just make sure you don't screw anything else up!"
"But I . . . I . . .” Cantrell began, but it was already too late. Advocate Lassiter had broken the connection.
* * * *
Cantrell turned slowly away from the screen. “The Anunnaki?” he mumbled, shaking his head. “How could they be Anunnaki? They were worms."
"What?” Tobias chuckled. “You don't think the Anunnaki could be worms?"
"Well, no. I mean, even those things they turned into—those roaches—they didn't look human."
Tobias laughed. “And, of course, any fool knows they couldn't be Anunnaki if they didn't look human. I mean, really, what else could they possibly look like?"
"They really were Anunnaki, weren't they?” Liz said. Her voice was filled with wonder as she gazed out the window in the direction the ship had gone. “I never realized how much they looked like the drawings from old Earth."
Tobias shrugged. “Anunnaki is as good a name for them as any, I suppose. But whoever they were, my guess is they experienced a problem with their ship. They managed to reach Slag, but with a hydrogen sulfide atmosphere, there was no way they could survive. Especially not on a surface as unstable as Slag's. So they did the only thing they could do. They used the local life-forms, the ones that had evolved on Slag, to preserve their individual identities until they had a chance to escape."
"Come on,” Cantrell said. “You don't expect us to believe the Anunnaki turned themselves into a bunch of worms?"
"Actually, that's exactly what they did,” Tobias said. “Each individual added his DNA to the DNA of a group of worms. That way none of them was dependent on any single worm to be sure his DNA would be replicated down through the generations as the worms reproduced. Which meant that when the time to escape finally arrived, there were plenty of copies from which each of them could regenerate itself."
"And their introns—” Liz said. “That's how they recorded their memories, isn't it?"
Tobias nodded. “There was too much data to fit into the DNA of a single worm, so they spread their memories across multiple worms, which is why they came together in bundles when they needed to access their higher neurological functions. Basically, they replicated their individual identities in a kind of distributed network. It wasn't a solution nature ever came up with, but it worked for them. In fact, it's probably the only solution that would have worked on Slag. DNA is the perfect mechanism for recording data and storing it down through the generations. In this case, it held all the information necessary to regenerate both the bodies and the memories of the entire Anunnaki crew."
"And that's why they had to modify Slag's ecology, isn't it?” Liz said. “Because hydrogen sulfide didn't give the worms enough energy to communicate among themselves."
"At least, not at the levels they needed,” Tobias said. “Not with the light signals they use."
Cantrell grunted. “Yeah? Well, they weren't all that smart. In case you forgot, they left a whole bunch of themselves back on Slag. All we have to do is go down, grab ourselves another handful, and wait for them to regenerate themselves."
"I don't think so,” Tobias said. “When we get back to Slag, I suspect we're going to find that the remaining worms self-destructed just like those in the hold."
"Right,” Cantrell laughed disparagingly. “Like they'd really all kill themselves just so a few of them could get away."
Tobias shook his head. “It didn't work that way. Like I said, the Anunnaki knew they couldn't count on any single worm—or even any group of worms—to survive. So they generated lots of copies of themselves. My guess is that each individual Anunnaki duplicated both its genetic code and its memory code in the DNA of thousands, maybe even millions, of worms that then reproduced and migrated under the ice until they pretty much covered the entire moon. That's why we found a few worms that had identical introns. They were duplicates, what you might call backups."
"So if some of them got washed out from under the ice and were killed, there'd be others to take their places,” Liz said.
"Exactly,” Tobias said. “Only a few hundred had to come together to support the higher-level neurological functions of any single Anunnaki, which meant that any large sampling we put together would probably contain the functional DNA and the specific memories for all the original Anunnaki, given that they were evenly distributed across Slag's surface."
"But what about all the potential bundles we left behind?” Liz said. “Weren't they . . . I don't know . . . like clones?"
"I don't think so,” Tobias said. “They would have been like clones if the very same worms came together each time a colony formed to perform the higher-level neurological functions of its particular Anunnaki. But it didn't work that way. The worms were constantly on the move, constantly carrying newly learned information from one iteration of their specific Anunnaki to another. That's how they kept themselves in synch, so to speak. Which means that it was really the pattern they created when they came together that constituted an Anunnaki, not the specific worms. Don't think of the worms as physical pieces of an Anunnaki; think of them as memories. If the same memory exists in two different places, it's still just one memory."
"I don't know,” Liz said. “Saying the Anunnaki were just patterns of memories . . .” She shook her head. “That's kind of hard to swallow."
"It was for me, too,” Tobias said. “At first, at least. I never subscribed to the notion that consciousness existed apart from the neurons that supported it. But think about it. If one of the superintendent's neurons died and we replaced it with a synthetic neuron that had all the same synaptic connections, would he still be Superintendent Cantrell?"
They both looked at Cantrell, who blinked, not sure he liked the direction the conversation was taking.
"I guess it would still be him,” she said.
"And if we replaced ten of them, or twenty, or even half of all his neurons, it would still be him, right? As long as we still made the same connections, we'd still get the same responses."
Liz nodded.
"So even though consciousness depends on something physical,” Tobias continued, “you don't have to have the same physical neurons as long as you maintain the same connections. It's really the connections, the pattern, that counts. That's what our individual identities really are—patterns."
"And you're saying the Anunnaki took their individual patterns with them?” Liz said.
"I'm sure they left a few of their memories behind—all those that hadn't migrated to the sample we sucked up into the transport ship—but they took enough to reconstitute each individual Anunnaki. After all, if you forget some of your memories, if some of your experiences don't stick in your mind, you're still you, aren't you?"
"Well, yes, I suppose so . . .” she said.
"My guess is that that's how the Anunnaki saw it—almost all of what they left behind were just duplicate memories. In any event, once we uploaded them, they reconstituted themselves in their original form, then they took over the ship and modified the engines to achieve the kinds of speeds we can only dream about."
"You don't know that,” Cantrell said. “You don't know any of that for sure."
"That's true,” Tobias conceded. “I don't know any of it for sure. The only way to know for sure is to ask them.” His gaze dropped away as he mulled over the problem. “Only we can't do that, can we? Because someone . . .” he looked back up at Cantrell “. . . because someone let them all get away."
Both Liz and Tobias smiled at the superintendent.
Cantrell glowered back at them as the color rose in his cheeks, but for the first time Liz could remember, there was absolutely nothing he could say.
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Science Fact: DER MANN, DIE FRAU, DAS KIND by Henry Honken
To a linguist, “gender” doesn't mean quite what you may think. . . .
A Definition of Gender
Readers of this magazine who studied a foreign language in high school most likely had Spanish, French, or German, still the perennial favorites in the United States. If you did, you undoubtedly ran into problems with a grammatical feature that English is blessedly free of, called gender. The title of this article is the German equivalent of “The man, the woman, the child” and you can see the effect of gender in the three different forms of “the.” Adding a modifier—say, “small"—adds even more complexities: ein kleiner Mann, eine kleine Frau, ein kleines Kind. In effect, all German nouns fall into three groups, each of which calls for its own articles, demonstratives, and adjective endings.
Genders are also called noun classes and the last sentence of the paragraph above is in fact how linguists define them. A gender system is an exhaustive classification of the nouns in a language into groups defined by the behavior of associated words.
This qualification is important because there are other kinds of noun classification systems possible. Japanese, for example, doesn't have gender like Spanish, but it does have a system of counters that, in combination with numbers, divide Japanese nouns into several-score groups on the basis of shape, species, concreteness, and so on. But the counters simply prescribe how a given noun should be counted and don't require special forms for other modifiers or the nouns themselves.
Most Americans, even if they don't speak Spanish, will be familiar with the words sombrero ("hat"), casa ("house") and bueno ("good"), so let's use those to get an idea of how gender works.
* * * *
Gender in Spanish
All Spanish nouns belong to one or the other of two groups, conventionally called masculine and feminine. Words referring to male humans and animals belong to the first; those denoting female humans and animals to the second. But since all nouns must belong to some gender, the majority of “masculine” and “feminine” nouns are assigned genders on some basis other than sex in the proper sense of the word.
This basis is partly phonetic. With few exceptions, nouns ending in —o like sombrero are masculine and those ending in —a are feminine. Such nouns can be said to be overtly marked for gender since these same endings are found on noun modifiers. The difference is that nouns have a constant form, while modifiers change their shape to agree with the noun.
Thus, in Spanish “a good hat” is unsombrero bueno, but “a good house” is una casa buena. Similarly, “these good hats” is estos sombreros buenos but “these good houses” is estas casas buenas. The Spanish system fits the definition of gender I gave previously since the classification is exhaustive (all nouns must be in one class or other) and defined by the behavior of associated words; only some nouns take gender endings but all modifiers must agree with their heads—that is, take the endings appropriate to the head noun's gender.
Gender is not universal and languages with gender systems, like other language features, tend to cluster in certain areas. Many European languages have gender, as do many languages spoken in the Caucasus, but gender is rare in the Far East and the Americas. About two-thirds of African languages have gender and gender systems, and they are also common in New Guinea and Australia.
Gender can be lost. Old English (449 AD—1100 AD) had three genders like modern German, but modern English has lost gender for the most part. Though Latin had three genders, most modern Romance languages like Spanish, French, and Italian have only two.
Gender is interesting and important for several reasons. For one thing, it plays a part in how speakers and auditors parse (assign function and meaning to various elements in) a sentence. Since gender is based on agreement, it helps speakers analyze a phrase. Even more significant, though, is the connection between gender and meaning.
* * * *
Types of Gender Systems
Nouns are assigned gender based on different criteria. Gender may be based on phonetic criteria as in Spanish, where nouns ending in —a like casa, amiga, hija, cantina are all feminine. Or it may be based on grammatical criteria, as in German where all nouns with a diminutive suffix like Mannchen ("little man"; from Mann, meaning “man") are neuter. But the most widespread criterion is meaning, and all gender systems have at least some semantic component.
This means that gender systems may contain clues as to how words are stored in the brain and to the way in which the societies that use that language categorize the world. The fact that speakers of gender languages seldom make mistakes in gender and consistently assign gender to loan words and new words in the same way shows that gender systems are never completely arbitrary.
To illustrate the semantic-based type of system, let us take a closer look at two languages with gender systems very different from the sex-based systems found in Europe. The first is Dyirbal (pronounced jeer-bahl), spoken in Australia. The second is Jul'hoan, a click language spoken in Namibia. After that, I'll discuss Yimas, a language of Papua New Guinea, which has a mixed semantic/phonological system.
* * * *
Dyirbal, an Australian Language
Dyirbal is one of the approximately two hundred languages spoken in Australia before the European invasion. The Dyirbal~an live in a predominantly rainforest area in North Queensland and speak a typical Australian language with a relatively simple phonology but complex grammar.
Nouns in Dyirbal are accompanied by a noun marker, which (so to speak) marks the “nouniness” of the noun—it identifies its gender and case and where it is in respect to the speaker. For nouns visible and away from the speaker, examples are bayi yara ("the man"), balan dyugumbil ("the woman"), balam mirany ("the black bean"), and bala dyawun ("the dilly bag"; an aboriginal bag made from reeds, grasses or hair). The noun markers are bayi, balan, balam, and bala, with the changing ending marking the genders.
Dyirbal has four genders. The first contains human males and most animals, the second human females and words referring to water, fire, and fighting. The third contains non-flesh food (fruits and vegetables), and the fourth everything else.
These are the basic criteria, but nouns may be assigned to a class other than that expected because of some mythic belief or because they have some striking characteristic, most commonly danger.
Thus birds are in the female gender because they are thought to be spirits of dead women; and storms and the rainbow, believed to be spirits of men, are in Class I. Most fishes are Class I because they are animate, but stone fish and gar, which are harmful, are in Class II. (For the same reason hawks, which eat other birds and therefore are harmful, are in Class I, rather than Class II like other birds.)
Things associated with fire, like fireflies and stars, are in Class II, but the Moon and Sun are believed to be husband and wife, so the Moon is put in Class I and the Sun in Class II.
Thus Dyirbal has a predominantly semantic system, which is fully comprehensible only when one understands the culture of the speakers.
* * * *
Jul'hoan, a Click Language of Namibia
Jul'hoan (the vertical bar represents a dental click, like English tsk-tsk), spoken by about 30,000 people in Namibia, is one of the more flourishing of the Khoisan or click languages, most of which are dying rapidly, and certainly one of the best-studied. There are two published dictionaries and grammars for this language, as well as an official orthography, and the gender system has been investigated by several researchers. See the Phonetic Symbols section at the end of the article for a brief discussion of the orthography.
Previous studies sketched the basis of the gender system in some detail, but left most of the criteria governing the way in which nouns are assigned gender somewhat vague. My own analysis is based on approximately 1,200 nouns taken from the dictionaries of Snyman and Dickens (see references).
The gender classes are defined by five sets of concords, and I'll follow the usage of Dickens who simply numbers these from 1 to 5. “Concord,” you will understand from the definition of gender, is the way in which the associated words change to reflect the gender of their head. By “head,” linguists mean the word in a phrase that governs the grammar of the whole phrase. In the phrase “the dog's house,” “house” is the head since it governs whether we refer back to the phrase with a singular or plural pronoun (in this case, “it” rather than “they").
In Jul'hoan, the genders govern three factors:
*the choice of pronoun (just as masculine and feminine in English govern the choice of “he” and “she")
*the word for “this"
*the pronoun substituting for “one” in phrases like “the ‘s one"
This last criterion needs some explanation for an English speaker. In English, “my house” can be substituted by “mine,” “his house” by “his,” “her house” by “hers,” and so on. Jul'hoan also has a set of pronouns that substitute for the possessed word in a possessive phrase (called the possessum) and these, too, vary according to the gender of the noun they refer to. But the Jul'hoan structure is more like “my it” or “your it” or dialect forms such as “his'n” than Standard English “mine” and “yours."
The basic singular/plural pronoun sets are: ha/si, ha/hi, ha/ha, hi/hi, ka/ka.
So “he sees it” where “it” refers to “lion,” a Class 2 noun, would be ha ho ha in Jul'hoan, but if the referent is “bee” in Class 4 or “house” in Class 5, the Jul'hoan equivalents would be ha ho hi and ha ho ka respectively.
* * * *
ha ho n!ha “He sees the lion."
ha ho ha “He sees it."
ha ho zo “He sees the bee"
ha ho hi “He sees it."
ha ho too'"He sees the house."
ha ho ka “He sees it."
* * * *
Unordered Plurals :: Collectives
!kui ("hair") [5] :: txao ("crest") [4]
!uh ("track, footprint") [5] :: n!ama ("path") [4]
tootoo ("knife") [3] :: t'an ("Ovambo knife"; kept in a sheath) [4]
tuhn ("star") [3] :: djxom ("Pleiades"; cluster) [4]
tkoa ("scar") [5] :: txoan ("stretch marks from pregnancy) [4]
Table 1. Nouns contrasting collective plurality and unordered plurality
* * * *
The first ha in the examples is the subject “he” and the change from ha to hi to ka in the object of the verb ho reflects the change from “lion” to “bee” to “house.” Or, if the frame sentence is “This is his “ with the same three nouns, the Jul'hoan equivalents would be he o ha ma, he o ha hi, and ke o ha ga, literally “This is his it."
Class 1 contains all kin terms, all words referring to humans such as “man,” “woman,” “child"; types of people such as “youth,” “glutton,” “poor man"; social categories such as “wife,” “age-mate,” “chief"; kin terms like “father” and “mother"; and ethnic terms referring to the in-group such as “Jul'hoan.” Interestingly, words referring to non-Jul'hoan, ethnic terms like l'hun ("White man") or Tamah ("Herero") are in the “animal” gender Class 2.
With few exceptions, Class 2 contains all animal names: predators, ruminants, birds, reptiles, insects. Other exceptions are a small number of inanimate nouns; for example, all words for “spear” or “assegai” such as !u!u (the “!” is the “cork out of a bottle click” like the one in Miriam Makeba's Click Song). It may be that these nouns are in Class 2 because they “hunt prey” like an animal. Similarly, leg rattles made of cocoons may be in Class 2 by way of semantic association with the original inhabitants of the cocoons, but also because they move and cry out, as does the bullroarer (ntabi, Class 2).
Particularly interesting is the loanword konobe ("button,” from the Afrikaans word knop), probably in Class 2 because buttons resemble warts or moles (which in turn may be in Class 2 because they resemble insects).
The majority of plant names, roughly 75 percent, are in Class 3, the remainder scattered in 4 and 5. Class 3 also contains most concrete nouns such as domestic articles, celestial objects, and so on. The more specific, concrete nature of Class 3 is highlighted by such pairs as Class 3 tsii ("sieve"), undoubtedly derived from tsii ("very small hole"), which is a Class 5 noun, and dohm ("dry river bed") in Class 3, derived from dohm ("throat") in Class 5.
While most objects are found in Class 3, those in Class 5 are mostly the result of semantic association (just as in Dyirbal). For example, all words meaning roughly “stick,” such as “bow,” “arrow,” parts of a bow or arrow, “digging stick,” “walking stick,” “club,” and “carrying pole,” are in Class 5 because of the semantic association with !aihn ("tree").
Class 4 is the smallest of the genders, with less than a hundred nouns. Most researchers have found this gender puzzling. The following inventory gives some idea of the range of nouns in this class.
*Certain insect names: zo ("bee") and g!u'urikug!u'm ("edible winged termite").
*Words referring to fire: da'a ("fire"), da'ani ("firestick"), diih ("lightning").
*All words for path or road.
*Some body parts: trachea, omasum, spleen, gland, small intestine, arteries.
*Powdered substances: millet flour, red ochre, Marula poison.
*Ovambo knives.
The common thread of meaning in Class 4 seems to be “composed of many small unindividuated parts” or “complex configuration” with the added connotation that the group is ordered. This is the sort of plural linguists call a collective plural.
Note that bees and winged termites characteristically swarm. Bees congregate in a hive and the nuptial flights of bees and winged termites, as well as the behavior of bees in general, suggest ordered swarming in contrast to the random swarming of flies.
Though “fire” and “path” do not seem to be collectives to an English speaker, “path” can be considered a collection of footprints (spoor), “fire” a collection of pieces of wood, embers, or sparks, and the small intestine is coiled in loops as compared to the simpler form of the large intestine.
The trachea is forked at the lower end and composed of cartilaginous rings separated by ligaments. The omasum, sometimes called many-plies, is the “second stomach” of ruminants like cows and antelopes. It has numerous accordion-like folds of mucosa. Arteries have multiple branches.
Ovambo knives are made together with a wooden sheath and form a set.
In a crest, the hairs or feathers belong together, but the individual feathers in a bird's coat have no specific order (at least not one visible to the untutored eye). Scars need not form a pattern, but the stretch marks resulting from pregnancy are all located together in a specific area of the body. Constellations and star clusters form a set and so on.
Class 5 contains nouns referring to parts of things such as body parts (gogoro; “heel") and parts of plants (doaqra; “leaf"). Class 5 also contains things which have a metaphorical relationship to body parts, such as “handle,” “pipestem,” and “arrow-shaft."
In addition, it contains all generic nouns like !aihn ("tree") and t'angama ("snake"). The term “generic noun” means nouns that refer to the genus and not specific examples of it. Cobras, mambas, and puff adders are all “snakes"; baobab, shepherd's tree, and camelthorn are all examples of the generic noun “tree."
Finally, Class 5 contains all abstract nouns such as barah ("year"), and all nouns derived from verbs such as tao ("shame") from tao ("be ashamed") and kui-si ("playground") from kui ("play").
Criteria often overlap. The part-whole relationship between “fire” and “smoke,” “water” and “foam” is as significant as the metaphorical analogy body —] mucus [—] water [— foam.
* * * *
Yimas, a Language of Papua New Guinea
Yimas, with 250 speakers, is one of almost 1,000 languages spoken in New Guinea. Yimas has eleven genders but the organization of the gender system is more elaborate than in Dyirbal and Jul'hoan, not only because of the larger number of genders but because only the first four classes are semantically based; the remainder depend on the phonetic shape of the word.
Classes I, II, III, and IV contain respectively human males, human females, animals, and plants. Inanimate nouns, on the other hand, are organized according to the final consonant(s) of the word. The largest inanimate gender is Class 5, containing all words ending in a simple consonant like —p, —t, —k, —m, —n, —~, —r, —l, words like yan ("tree") or awak ("star"). The other genders are determined as follows:
Class VI ending in —~k: kray~k ("frog")
Class VII ending in —mp: impramp ("basket")
Class VIII ending in —i: awi ("axe")
Class IX ending in —aw: ~arwaw ("penis")
Class X ending in —uk: awruk ("bandicoot")
Class XI ending in —w~k: kaw~k ("wall")
The major function of gender in Yimas is to keep track of noun referents in the complex grammar. For example in the sentence:
* * * *
ura~ki kia-mpu-~a-tikam-it mpu-yara-r-i~ki
coconut-6 PL 6 PL-3PL A-1SG U-show-PST 3PL
A-get-PST-6 PL
"They showed me the coconuts which they got."
The middle line in the example follows the symbolism linguists use to show the structure of a phrase or sentence. The first word, “coconut,” is in Class 6 because of its —~k ending and has a plural suffix —i. The second word is a complex verb, with base —tikam— ("show") preceded by three pronominal elements in the order “them(6)-they-me” and followed by the past tense marker —it. Notice that “they” is marked A agent and “me” is marked U undergoer. There is no relative pronoun but the second verb phrase “they-get-PAST” is linked to the noun “coconuts” by a Class VI plural suffix —i~ki.
The gender system permits Yimas to have a much freer word order than English. The relative clause need not be adjacent to its head noun as it is in English. In fact, the three words in the example sentence could appear in any order. In effect “coconuts” and “they got them” are two parallel noun phrases linked by the repeated —~ki.
As you can now see, gender is a much broader concept than experience with French or German may have suggested. Gender systems need not be restricted to the male-female axis, but may contrast animate-inanimate, concrete-abstract, human-nonhuman, and other criteria. And in spite of the fact that French and German gender has traditionally been considered arbitrary, several studies have shown otherwise. In fact, it seems likely now that most gender systems have assignment rules, though they may be very complex.
Why do languages have gender? Much work remains to be done before this question can be fully answered. Only a fraction of the world's languages have been described in any detail. One probable answer is that gender helps in disambiguating sentences and keeping track of various referents in the discourse. One researcher has said of the Australian language Nungubuyu that gender is the glue “which holds the system together."
Perhaps the most promising aspect of research into gender is the insight it may yield into how information is stored in the brain. But this subject will require the efforts of not only linguists but anthropologists and psychologists working together.
* * * *
Phonetic Symbols 
The “dy” in the Australian words is pronounced similarly to English “j” as in John. The “~” represents the —ng sound in “sing."
Click symbols used are l for the dental click, ! for the alveolar click, and t for the palatal click. The other letters used with the clicks define click types: g! voiced alveolar click, n! nasalized alveolar click, !x alveolar click followed by friction like the German ach sound, and so on.
Vowels followed by “n” are nasalized, like French bon or Jean. A raised “q” after the vowel indicates a harsh, low-toned pronunciation. The letter “h” after a vowel means breathy voicing like the way some English speakers pronounce the “h” in “ahead.” The tick ‘ represents the glottal stop as in the way some Hawaiian-Americans pronounce the name of their state (Hawai'i).
Jul'hoan has four tones: the lowest is unmarked, low tone has a grave accent, high tone an acute accent. There are no examples of double-high in the text.
Words from the click language Jul'hoan may be heard online at the UCLA Phonetics Lab data site:
hctv.humnet.ucla.edu/departments/linguistics/VowelsandConsonants/appendix/languages/zhu/zhu.html
* * * *
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Probability Zero: LIGHT CONVERSATION by Alastair Mayer
I almost missed it. If I'd looked away as I closed the refrigerator door, I would have. But the light didn't go out. Poly explained later that they (he? it?) had shorted out the switch (at some personal sacrifice) to keep it on, but I'm getting ahead of myself.
People joke about whether the refrigerator light really goes out when the door closes. If you look, though, you'll see it turn off just before that, when the door pushes the switch in. But this time it didn't. I'd been getting a late-night snack, didn't bother turning on the main kitchen light, and the refrigerator light stayed on right up until the door seal hit the frame.
"That's odd,” I said to myself, aloud. I do that. I opened and closed the door again, watching closely. The light stayed on.
I didn't know that the closed refrigerator was still illuminated, any more than Schrodinger knew if his cat was alive or dead, but a half-dozen schemes to decide came to mind. If I could find my meter I could check the current draw, but I'd have to drag the fridge away from the outlet. There was enough shelf space between the milk carton, the pickle and jam jars, and yesterday's leftovers to put my camcorder, but the battery wasn't charged. Out in the garage I excavated the weed whacker and unreeled a foot of monofilament from the business end. Now I had a crude fiber-optic cable. I closed the refrigerator door on the nylon line, one end protruding. The tip glowed; the light was still on.
I opened the door and squatted down to examine the switch. I pushed it a few times to no effect. I didn't want to commit appliance repair at this hour, but neither did I want to leave the light on all night. As I reached in to unscrew the bulb, I saw Poly.
My first reaction to the yellow-green slime growing on the fridge wall was to recoil in surprise and disgust. I've heard of weird things growing in the back of the refrigerator, but this! Resigning myself to the cleanup job, I moved the big pickle jar aside, then went to get a sponge and disinfectant spray.
Back at the fridge, I noticed that the slime mold—it resembled chartreuse pudding—now had a raised pattern on its surface. I knew a little about slime molds—that they can move and change shape—but I'd never heard of one creating on itself the diagonally barred circle, 0, that usually means NO. “Odd,” I said to myself again. And yes, again aloud.
I started to reach in with the sponge, and the slime rippled and changed as I watched. I hadn't thought they could move that fast, and was even more surprised when the surface formed, in raised ridges, the letter N. It held that for a few seconds then morphed to show the letter O.
"'No'?"
The slime mold raised two dots and a curved line within the O, like this: J. A happy face? Had it heard me?
"Can you hear me?” I must be crazy, I thought, talking to a slime mold.
The mold shaped the letter Y, then E, then S. Then: D, O, N, T, then went flat for a bit, then H, U, R, T, flat, U, S.
"'Don't hurt us'?"
"J"
"But I only see one of you.” A detail like that shouldn't have worried me when here I was talking to a slime mold, but I was grasping at the mundane. This was getting decidedly weird.
"C, O, L, L, E, C, T, I, V, E,” flat “O, R, G, A, N, I, S, M” it spelled out. It was getting faster.
"You're a collective organism?"
"J"
"But, what are you? Who are you?"
"Physarum polycephalum sapiens," it said. Well, spelled out.
"That's quite a name."
"Don't have name. Intelligent slime mold."
"How about I just call you Poly?"
"J"
So, I had an intelligent slime mold named Poly in my refrigerator. I had too many questions to know where to begin—most concerning my own sanity. I needed more data.
"Excuse me a moment,” I said. Politeness, even to a slime mold, couldn't hurt. “I'll be right back.” I headed for my computer.
There was no such thing, according to Google, as "Physarum polycephalum sapiens." There are many kinds of slime molds, organisms with many nuclei in a single blob of protoplasm. Plain Physarum polycephalum is a yellow slime mold, easy to grow in the lab. It had been the subject of numerous experiments involving intelligence, of a sort. Years ago, Dr. Toshiyuki Nakagaki in Nagoya had shown that a slime mold could determine the shortest path in a maze. That might be a chemical tropism rather than “intelligence,” but I'm no expert. In 2006, Klaus-Peter Zauner at the University of Southhampton built a robot controlled by Physarum polycephalum. But that mold—and the robot it controlled—avoided light; why was mine huddled up to the bulb in the fridge? Warmth?
I'd have to ask it.
"4 NRG.” Now it was using texting shorthand. I'll translate.
"For energy? Photosynthesis?"
"J"
"How?"
"Absorbed chloroplasts."
It was much greener than the web pictures I'd found. That's when I noticed that the salad greens in the vegetable crisper were now salad whites. I'd have to toss those.
"But why are you in the fridge?"
"Need cooling."
That made sense. This communication must take a lot of energy. I didn't know how it was intelligent, but I knew that our brains and computers both need considerable cooling. So too must intelligent slime molds.
We chatted in that vein a bit. Poly explained how they (he, it, whatever) had gimmicked the light switch, and assured me that it was reversible.
Slowly I realized that I was missing the big questions.
"Where did you come from?” I asked. “How did you get here? What do you want?"
"Too much philosophy. Want to go home."
"Oh.” I was tired from the late hour and my mind was numb. In my dazed state I didn't ask where “home” was. Another planet? A parallel world? Dr. Nakagaki's lab?
"How will you do that?"
"Recharge,” it began, then “O", “o", “.", “*” followed. This last sequence was animated, not spelled out. The circle shrank to a dot, then radiated out and went flat.
"You explode? Disappear? Beam up? What?"
"J"
"But—"
As I watched, the raised circle outlining the face flattened, fading, leaving just the eyes and mouth. Then the eyes went, leaving just the smile. A Cheshire slime mold.
That was more than I could handle. As I closed the refrigerator door, I said to Poly: “Okay. But when the last of you leaves, please turn out the light."
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Novelette: SPACE ALIENS TAUGHT MY DOG TO KNIT! by Jerry Oltion & Elton Elliott
What if they're right?
Delmer Dawkins leaned across the circular bar table, pinning his copy of the National Revealer beneath one jacketed elbow while he gestured wide with his other hand only inches in front of his companion's saturnine face. “It's bigger than we thought,” he said in a whisper that echoed off the glass wall beside them. Beyond, the city of Seattle glistened in the late evening sunlight. “It's not just NASA. We're pretty sure SETI, the Air Force, and the Catholic Church are in on it, too."
"Is that so?” Leo Stevenson leaned back a few inches, but Delmer followed him, his tie nearly dipping into the glass of mineral water he'd forgotten in his excitement.
"Yes, it's so. But they're not as big as us. We've got our own people in high places. Very high places."
Leo smiled. “Where, the Moon?"
Delmer narrowed his eyes. Was Leo making fun of him? Or was he just putting on a front for the rest of the bar patrons? That was the trouble with conspiracies; even your friends could be in on them, and you never knew for sure. But Leo was above suspicion. Not because he was too honest to have secrets, but because he was too greedy. Leo was a Hollywood producer; if he knew anything about a clandestine space program, he would have made a movie about it years ago.
"Don't laugh,” Delmer said. “That's where we think their secret base is. On the far side, of course, where astronomers can't see them.” He shook his head sadly. “The legitimate astronomers, that is. Not all of them are on our side. The conspiracy has spread to academia, too.” Delmer scanned the bar nervously. There were a dozen or so occupied tables; most of them held couples deep in conversation, but at one a lone woman nursed a drink and glanced at her watch, and at another sat a man reading a newspaper. Wearing sunglasses.
Delmer glanced quickly back to Leo. In a real whisper this time, he said, “We're being watched."
"Really?"
Delmer admired the cool way Leo rattled the last few ice cubes in his empty rum-and-Coke glass, then sucked one into his mouth, never once looking up. He acted as if it didn't matter to him in the slightest whether federal agents shadowed him in hotel bars. As if the whole situation were inconsequential, a lark.
"There's just one thing that bothers me about all this,” Leo said, not even bothering to lower his voice. “How could the government start a secret space program and put a base on the Moon and all that, and manage to keep it secret for twenty years? Come on now, you're talking about the same people that screwed up Watergate and couldn't keep Clinton's sex life or the Bin Laden connection under wraps."
"Clever diversions, all of them,” Delmer said softly, wishing Leo would quiet down as well. The guy with the newspaper wasn't even pretending to read anymore.
"Diversions?” Leo asked.
"That's right. Some of our agents were getting too close to the truth, so they started a scandal to mask the internal shakedown. It's one of the oldest tactics in the book."
"Is it?” Leo crunched on his ice cube, swallowed.
"Don't scoff at the government. They kept the F-117 Stealth Fighter secret for years."
"Hmm.” Leo shrugged. “So what are you going to do about this Black Space Program of yours, now that you know it exists? Sell people UFO insurance?"
Delmer ignored Leo's dig. Ever since Leo had scored big in the movie industry, he loved jazzing his former college buddies about their mundane professions. Well, Delmer would impress him before the evening was over, he knew it. “We're going to blow it wide open, that's what,” he said. “We'll start with—” He suddenly became aware of a person standing just behind his left elbow. He turned in his chair, expecting to see the muzzle of a gun pointed at him from beneath a folded newspaper, but instead he saw the single woman from the other table. She was tall, rail thin, with dark blond hair that fell in bangs just short of aquamarine eyes. She wore no makeup, and her clothes, from the blue and green flannel shirt to the tight Levis to the canvas hiking-boots, looked like a tourist's attempt to mimic the local grunge scene. Definitely not an executive look.
"Excuse me,” she said, smiling shyly. Her voice had a slight drawl. Delmer guessed Texas or maybe New Mexico. “I was supposed to meet someone here at seven, but I just realized my watch isn't working. Do either of you have the time?"
Both Delmer and Leo immediately looked to their wristwatches and said, “Seven thirty."
"Seven thirty-one,” Delmer amended when he saw the digit change.
"Oh. Yes, I'm sure I missed him, then. Sorry to have bothered you."
"Not at all,” Leo said magnanimously.
The woman took a step past them as if to leave the bar, but her hip bumped the table. Delmer's mineral water sloshed, and he reached to steady it, but she was quicker. “Sorry,” she said, setting the glass back down in front of him. She flashed a quick smile, then turned away again.
They watched her weave her way through the tables to the door, Leo apparently with simple lust, Delmer with suspicion. What had she been up to? Was her sudden appearance some kind of warning?
When she disappeared into the lobby, Leo turned around and picked up his glass. Three or four ice cubes were all that was left in it, and they clung stubbornly to the bottom when he tilted it up to his lips.
"Here, let me borrow some of that,” he said, picking up Delmer's water glass and pouring a half inch off the top of it into his own glass to float the ice cubes.
"Wait!” Delmer said, grabbing his arm. He'd figured it out. “Don't drink that. She poisoned it."
Leo rolled his eyes. Prying Delmer's hand loose, he said, “Del, don't you think you're taking this conspiracy business a little too seriously? She didn't poison your drink."
Embarrassed by Leo's patronizing tone, Delmer asked, “Then what was she doing here?"
"Asking the time,” Leo said. He took a big gulp of water, slurping in one of the ice cubes. He smiled wide at Delmer while he swallowed, as if to say, “See?” but his smile suddenly changed to a grimace of horror. He spit the ice cube back into his glass and said, “Then again . . .” but he never finished. His eyes rolled upward and he tilted forward until his forehead rested on the National Revealer.
"Holy shit!” Delmer whispered. He looked up at the other bar patrons, but the couples at their tables hadn't noticed anything, and if the man with the newspaper had, he wasn't making a move. Delmer felt completely alone. His confident “we” a few minutes before had been bravado, nothing more; the truth of the matter was he had never met another person who believed in a clandestine space program, or in Bigfoot or the face on Mars either, for that matter. He'd only read their articles in the newspapers.
He looked back down at the top of his friend's head. My God! he thought. Leo is dead. Whatever the woman had slipped into the water had killed him instantly. And Delmer would no doubt be on the top of the suspect list. He'd frequented this bar often enough over the last few years, somebody was bound to recognize him . . .
Still, he couldn't waste time worrying about himself. Leo was dead! Poisoned by the drink that should have been his.
Here was his proof that the Black Space Program existed, but how could he use it to convince anyone? Delmer tried to think: What should he do now? There was no way he could save Leo, but if he acted fast he could at least track down the woman who had killed him. And maybe, if he played it right, she would give him the proof he needed to blow the whole story wide open.
Yes, that was it. If Leo's death was to mean anything at all, then Delmer had to use it to put pressure on the government. Get them to come clean with the nation. He stood up from the table and strode out of the bar in search of the woman.
She was just getting into a taxi when Delmer reached the parking lot. He raced for his own car and squealed out of the lot only a block behind it, following as inconspicuously as possible. When the taxi merged onto I-5 going north, he closed up the lead a little, following a couple of cars behind as it switched to 520 and crossed the floating bridge into Bellevue.
It seemed as if half the buildings lining the freeway belonged to computer manufacturers or software companies. “Of course!” Delmer muttered to himself. “The computer industry has to be in on it as well. Jeez, why didn't I think of that before?"
The taxi pulled off the freeway and swung around the block into a Red Lion Hotel parking lot. The woman got out and entered the lobby, but as soon as the cab had gone she came right back out, walked through the lot to a parked car—a black Mercedes—and drove away.
Delmer followed her to another hotel where she switched cars again—this time to a black BMW—then she led him through winding streets to a sprawling mansion built into a hillside. An electric gate blocked the driveway; Delmer drove on past, pausing only long enough to write down the address. Then he headed for a phone booth.
The yellow pages held over a hundred listings for private investigators. Delmer groaned as he saw page after page of ads promising discretion, confidentiality, and affordable rates. How could he know which ones were legit and which ones were already part of the conspiracy? A wrong guess would be disastrous.
Then he couldn't afford to guess. He would have to consult a higher power. With a newfound sense of determination, he scanned the pages of the directory, glancing at the names just long enough for them to register in his subconscious mind, then he went back to his car and took his Ouija board out of the trunk, sat down in the passenger seat with the board on his lap, and placed the fingers of both hands on the planchette. It would work better with two people, but Delmer didn't have time to track down a compatriot to help him. The oracle would have to work through him alone.
He let his wrists and forearms go slack, then focused on the alphabet spread across the board and tried to let his mind do the same. After a moment, the planchette began to move.
* * * *
"You know, Elvis served me a burger once, back in ‘83. I'm sure of it.” Sid Jaimeson, the investigator, paused to light a cigarette, puffing the smoke toward the windshield, where it curled around and drifted straight toward Delmer.
Delmer cranked his window down a couple of inches. “Elvis, huh?” he said distractedly. They'd been watching the house behind the iron gate for a couple of hours now.
"Yup. In a little Mom & Pop diner in Kalamazoo, Michigan. He'd shaved off his sideburns and his hair was a lot shorter, but you can't fool a trained eye. It was Elvis all right."
"Wow,” said Delmer. “What'd you do?"
Sid blew more smoke at the windshield. “Nothing. It wasn't any of my business.” He was silent for a minute or more, then he said, “Well, okay, I tipped him twenty percent, just to let him know I knew. But I didn't tell anybody, if that's what you mean."
Delmer grinned. “You just told me."
Sid grinned right back. “I told you the wrong town, too."
"Oh.” Delmer was momentarily crestfallen, but then he realized Sid was just being professional. “You know,” he said, “I'm glad—"
"Look sharp,” Sid interrupted. “Here she comes.” He stabbed out his cigarette in the ashtray, and the two men hunched down in their seats as the iron gate swung open and the black BMW slid silently out into the night. It was halfway down the block before its driver turned on the lights.
Sid started up his car and pulled out after her, keeping a full block behind until she got into heavier traffic, then closing up the distance and following her onto the freeway. She drove south all the way to Renton before getting off on 169 and heading toward Mount Rainier.
"What could she be doing way out here?” Delmer asked as they drove past Enumclaw and turned east on 410.
"Could be anything,” Sid said. “Making a drop, meeting a contact, disposing of a body—you name it."
Delmer shuddered. He wondered what had happened to Leo's body. How long had he sat there face down in the bar before someone noticed him? Had anyone described Delmer to the police? Were they even now ransacking his apartment for clues? That much was certain; if not the police then the Black Space Program people. And both organizations would no doubt post guards to catch him when he returned. Which meant he couldn't even go home. He could call in from a pay phone for his messages, but that would be it.
The road had begun climbing into the Cascade foothills. Now that they were the only two cars on it, Sid had dropped way back, so they just glimpsed the BMW's taillights as it disappeared around the tree-lined curves ahead of them. Then they came to a twistier section and didn't see the car at all for a few minutes, but the road straightened out again and there it was, stopped at a pullout.
It was too late to stop without being obvious. “Duck down,” Sid said as he drove on past. He took them around the next corner, then killed the lights and turned the car around on the narrow road. With the engine off, and using just the emergency brake so the lights wouldn't come on, he coasted them back down until they were just peeking around the corner. The BMW was an inky patch of darkness under the starlight, growing more visible as their eyes adapted to the dark.
"She's got to be meeting someone,” Sid whispered, as if his voice could carry the quarter mile to the other car and give them away. “She hasn't even gotten out of the car."
"What if they come down from above?” Delmer asked. He meant from up the road, but Sid leaned forward and looked up through the smoky windshield.
"Holy shit!” he whispered.
Delmer leaned forward to see what he was so excited about. Sure enough, there was a glowing ring of red and green lights descending toward them from high in the northwestern sky.
Sid reached back into the rear seat and grabbed his camera. Rolling down his window, he leaned out and started snapping pictures as the UFO dropped silently to a stop beside the BMW.
It dwarfed the car. Delmer guessed it was thirty or forty feet tall and twice as wide. It was circular, the classic flying saucer design with a bulge on the top. Through the transparent bubble, Delmer could see silhouettes of two humanoid pilots sitting at a control console.
The BMW driver's door opened, and the woman from the bar stepped out. She was bathed in pulsing light from the UFO. Sid kept clicking away with the camera as a ramp descended from the underside of the saucer and the woman walked up it and disappeared inside.
"We got ‘em,” Delmer whispered triumphantly.
The ramp slid back into the saucer, the lights brightened, and the UFO rose up into the air again. Delmer expected it to shoot straight up, but instead it slid silently up the road—straight at their car.
"Uh oh,” Sid said. He handed Delmer the camera. “Hold that and put on your seatbelt. Things could get bumpy here.” He waited until he was sure that the UFO pilots had indeed seen them—which was unmistakable when a beam of bright white light shot out from the edge of the saucer and lit up the interior of the car like the inside of a flashbulb—then he turned the key in the ignition.
The engine rumbled to life, then immediately died. When Sid tried the key again, nothing happened. Not even the starter motor turned over.
"They're using a dampening field!” Delmer squeaked. “They can stop engines and stuff from working."
Sid nodded. “Well, then, let's just see if they can repeal the law of gravity.” He released the emergency brake and the car began to roll down the highway toward the parked BMW.
"I think they can.” Delmer clutched the edge of the seat in panic, as if that might help hold them to the ground.
When they came under the UFO, all the loose pop cans and napkins and maps and stuff in the car rose up to bang against the roof, and both Sid's and Delmer's hair rose straight up as well, but their seatbelts held them in place. The camera shot up out of Delmer's hands, but he snagged the strap and reeled it back down to his lap. The car rocked as if in a strong wind. Sid cursed as he fought for control, but the car didn't leave the ground.
Then they passed out from under the disc and all the debris rained back down on them. “All right!” Sid shouted. “We're too heavy for ‘em.” He straightened out the car so it was pointed down the center line of the highway, and they began to pick up speed.
The UFO floated along behind them, pinning them in its intense light and sweeping its anti-gravity beam across them time after time, but Sid kept the car on the highway and by the time they reached the first curve they were doing nearly forty miles an hour.
The road swept around to the left, and in the middle of the curve the car suddenly got light again. Delmer expected it to skid off into the trees, but instead it did the opposite, oversteering hard to the left. Sid corrected for it, batted a pop can aside, and said, “They're playing with our inertia. Well let's just see if we can play back.” He hit the brakes hard, and the car stopped instantly, without even squealing the tires or throwing Sid or Delmer against their seatbelts. The UFO swept on ahead, and Sid reached into his jacket, pulling out a snub-nosed revolver. He waited until the floating pop cans fell to the floor again, then leaned out the window and fired three rounds at the UFO. The report echoed off the trees beside the road.
It was like hitting a baseball. One moment the UFO was there; the next it was careening through the sky toward the northern horizon.
"Hah, thought so,” said Sid.
"What?” asked Delmer.
The engine suddenly coughed and rumbled to life, without Sid touching the key.
"Aha, their damping field must have a range limit. Hang on.” Sid stepped on the gas and the car sped down the hill.
"What made them zoom away like that?” Delmer asked, gripping the dashboard as Sid swerved the car around another corner. “They wouldn't be afraid of a gun, would they?"
"I doubt it,” Sid said, “but if they can play with gravity and lower inertia, then I figured that's what they use to keep themselves afloat. And by the way they supposedly zip around the sky and make sudden stops and all, I figured they probably don't weigh more than a couple of grams. So I sent a couple more grams of high-velocity lead toward ‘em. Just like playing pool; the momentum has to go somewhere."
Delmer wondered if that was such a hot assumption, but apparently it had worked. Not for long, though; the UFO stopped just as quickly as it had gone, and like a ball at the end of an elastic cord, it shot back toward them.
"Time to call in the cavalry,” Sid said. He pulled his cell phone from his hip and flipped it open, dialing with his thumb while he drove.
The road bottomed out and began to rise again. Sid punched the gas and the car shot up the other side, then the engine coughed and died again. He shoved in the clutch, and they coasted on up and over the crest of the rise.
Delmer was afraid that the dampening field might kill cell phone signals, too, but a moment later Sid said, “Marty? Sid. No, no time; listen, I've been following somebody, and I think I stumbled onto a major drug deal. I want you to send the chopper and as many cars as you can spare. Damn right they've spotted us; they're chasing us down the side of Mount Rainier right now. On 410, right. Tell ‘em to get here quick; the dealers are faster than we are, and I don't know how much longer I'll be able to hold ‘em off. Right. Thanks."
Sid thumbed off, tossed the phone to Delmer, and laughed at Delmer's surprised expression.
"But—why didn't you tell them the truth?"
"What? Marty's a nice guy who just happens to work dispatch at the Puyallup field office, but if I call him up and say ‘UFO,’ he can't do a thing to help me. Say drugs and he can send half the damned force."
The phone buzzed in Delmer's hand. He nearly dropped it in surprise, but managed to flip it open instead, bracing himself against the door as the car swerved around a hairpin turn, and say, “Uh . . . Sid's car."
"Who the hell is this?” a deep voice asked.
"Delmer . . . uh, a friend of—” Delmer said, but Sid grabbed the phone from him before he could say more.
"Sid here,” he said. Delmer gasped as the UFO swept its spotlight and anti-gravity beam across them again and the car lurched toward the inside of the turn. Sid cursed and jerked the wheel straight again, then said into the phone, “Nope. Hold on.” He dropped the phone in his lap, pulled his revolver out of its shoulder holster, transferred it to his left hand, and leaned out the window to fire three more shots into the air.
The UFO streaked away again, its spotlight dimming with distance until it winked out among the stars. Sid holstered his revolver and picked up the phone again. “Sorry, I had to persuade ‘em to back off. Hell, yes, that was gunfire. Get your asses up here or you'll be readin’ my obit in the morning.” He thumbed off the phone and tossed it back to Delmer.
"What did he want?” Delmer asked as the car's engine started up again and Sid accelerated hard down the road.
Sid laughed. “He wanted to know if I'd seen any funny lights in the sky. Said they're getting all sorts of calls about it from out this way."
"Good,” Delmer said. “Maybe they'll believe us now."
"They'll believe us when I show ‘em the photos,” Sid said. “Not before.” He leaned his head out the window and looked up. “You know, I believe our flying friends must have been listening in on our call, ‘cause it doesn't look like they're coming back."
He slowed the car and continued driving down the mountain at a more normal pace. After a few minutes they saw a highway patrol car speeding toward them with its lights flashing, and Sid blinked his headlights to flag them down.
Delmer let Sid do the talking, and he was impressed with how few details Sid had to change in order to make the story sound completely believable. He even said straight out that the car full of drug dealers “took off like a rocket” when he fired on them the second time, and he and Delmer hadn't seen them since.
The helicopter showed up not long afterward and began sweeping the roadside with a spotlight that seemed like a dim flashlight after the UFO's bright beam. Sid and Delmer stuck around for a while, putting up a show of helping with the search, but when it became apparent to everyone that the bad guys had slipped through the net, Sid thanked the cops for saving his bacon and the two of them took off for Seattle again.
Sid dropped Delmer off at the parking lot in Bellevue where he'd left his car and they split up for the night, Sid to go download the photos he'd taken and Delmer to hole up somewhere until morning. He didn't particularly like the idea of spending a night alone in a motel, but going home was out of the question, and as Sid pointed out, staying together made them a bigger target.
So Delmer waited until Sid drove away to the north, then went the other direction, eventually finding a cheap motel near the airport. He bought a copy of the National Revealer from a late-night grocery down the street and fell asleep reading the news.
* * * *
The next morning Delmer called Sid's office number, but he just got an answering machine. He called Sid's cell number, but that went to voicemail, too. Delmer fussed around the motel room for another hour, giving Sid time to get to work, then called again. Answering machine again.
Maybe he just wasn't answering the phone. Delmer wasn't doing any good at the motel, and he was going to have to check out soon anyway, so he decided to risk driving over to the office in person.
When he got there, after battling Seattle's rush-hour traffic into the downtown area, he found that he was too late. The UFO people had already been there. The office had been ransacked; file cabinets lay on their sides and papers were strewn everywhere. Delmer took one look, then spun around and rushed back to the street. The sidewalks were full of people; it was impossible to tell if anyone was watching him or not.
As nonchalantly as he could, he walked with the crowd for the block and a half to his car, then he ducked inside and started it up and pulled out into traffic, cutting off a taxi whose driver honked the horn and cursed at him as he drove to the next light and turned right. The taxi went on, so Delmer went a couple of blocks before turning right again, then he drove half a block and pulled into a parking lot where he slid into a slot between a van and a pickup camper.
He switched off the car and watched in the mirror for signs of pursuit, but it looked like he'd gotten away clean. He wondered how much longer he could elude them, though. They'd taken Sid, and Sid did this sort of thing for a living. Delmer slumped in his seat. Living. God. He couldn't go home, and he couldn't go to work, either. In a couple of weeks the UFO people could just start searching the park benches at night and eventually find him.
He had to do something to turn the tables. Take the initiative and put them on the run. But what could he do? Sid had kept the camera, and now the UFO people undoubtedly had it, so he didn't even have any proof that they existed. All he had was the address of the house where the woman had gone last night.
But they didn't know that. There could have been two cameras, for all they knew. And half a dozen compatriots.
Smiling for the first time in hours, Delmer opened the glove box and took out a pen and his car logbook, tore out a blank sheet, and began composing his message.
They met by the fountain at the Center, the old World's Fair site in the middle of town. The Space Needle towered overhead like a flying saucer speared on the Eiffel Tower; a fitting omen, Delmer thought, for the business at hand. He waited in plain sight, trying to project an aura of confidence. Either they believed his threats of setting up blind mail drops to the press or they didn't; skulking about and trying to spot their agents before they spotted him would only cast doubt on his story.
So he watched a couple of high-school kids tossing a Frisbee back and forth across the open bowl of the fountain until he heard footsteps approaching him from the side. He looked over casually, then felt his legs buckle when he recognized his contact.
"Leo!” The friend he'd watched die from poison in a hotel bar reached out to steady him, and Delmer wrapped his arms around him in a tight hug. “Leo, how did you . . .” Then he noticed the blond woman dressed in imitation grunge standing behind Leo, trying not to smirk, and realization came all at once. “You're one of them, aren't you?"
"Got it in one,” Leo said, gently disentangling himself.
"Wow," Delmer whispered as the implications hit him. If Leo was in on the conspiracy, then it had to be even more far-reaching than he'd thought. “You were trying to scare me off,” he said.
"Two for two,” said Leo. He sat down on the stone rim ringing the fountain. “It worked for your detective buddy. He agreed to keep quiet after we ransacked his office. You're a stubborn S.O.B., though. I've got to admit I misjudged you."
Delmer sat down beside him. No matter what, he had to keep playing the role. So, as gruffly as he could manage with a throat that was still all choked up with relief over finding his friend alive, he said, “Don't do it again."
Leo laughed. “We won't."
"Good.” Delmer looked over to the woman who'd come with Leo, but she was no longer standing where she'd been. As casually as he could manage, Delmer scanned the crowd, but she had disappeared. Gone home, or gone into hiding to better protect Leo? Delmer decided not to make any sudden moves, just in case.
"No, we've decided you're a big enough pain in the ass, we'd be better off having you on our side."
Delmer had to put his hands down on the stone to hold himself upright. All his preconceived notions had been smashed to splinters in an instant. The Black Space Program wanted him? Because he was a pain in the ass? He looked into Leo's eyes to see if he could spot any hint of deception there, but he saw only friendly amusement in his expression. “Really?” he asked. “And Sid wasn't?"
"Sid's a detective. They learn real quick not to mess with things that're bigger than they are. Not unless they've got enough leverage to deal with it, which he didn't as soon as we found his camera."
"Well, I've still got mine,” Delmer said. “Or my buddies do. But before I agree to join anything, maybe you ought to tell me just who I'd be joining."
Leo nodded. “Fair enough. You had it pretty close, you know. NASA and the Air Force are in on it, and most of the major defense contractors. And the Catholic church; you got that right too. The only one you missed was the movie industry. We're in it clear up to our panaflexes."
"But—but you haven't made any movies about it! How could you keep it quiet!"
Leo laughed. “We haven't, really. All those nifty special effects you've been seeing for the last couple decades—that's not computer-generated. Most of it's actual footage. We've been making a fortune off this, but we just haven't put it all together into one big film yet."
"Wow,” Delmer said. “You mean Star Wars is real? There really is a battle going on out there?"
"Probably somewhere,” Leo said. “It's a big universe. But no, Lucas just dresses up a few dozen ships to look like fighters and makes adventure movies."
Delmer shook his head in amazement. “Special effects. Of course. Jeez, how could I have missed that?"
"Hey, don't be too rough on yourself. You weren't supposed to figure out any of it."
That made him feel a little better, until he realized the one organization Leo hadn't mentioned. “What about SETI?"
Leo shook his head. “They're still in the dark."
"Why? I'd have thought the alien contact people would be your top guys."
"They would,” Leo said with a smile, “except we've already made contact years ago."
Delmer nodded knowingly. “Of course. 1947, Roswell, New Mexico."
Leo nodded. “Among others. Our base on the far side of the Moon is full of ‘em. Well, what do you say? Will you join us?"
Delmer had to fight to keep from babbling. Of course he'd join them. He'd do it just for the chance to ride into space aboard a genuine UFO—though he supposed they were no longer unidentified, at least from his point of view.
But was Leo's offer sincere? Delmer wanted to think it was, but after the last day's experience he realized he could never trust anyone completely again. Nor could he afford to let them think he did. So he nodded slowly and said, “I'll join you on one condition. If I don't like what I see, you let me go in exchange for my silence. I'll keep my photos of your people and your ship, and I'll keep my blind drop setup so you can't double-cross me, and we'll both just go on about our business as if nothing had ever happened."
Leo didn't look happy. “We'd rather not have that threat hanging over our heads,” he said. “I mean, what if something happened to you, something we didn't have any control over? Then your buddies e-mail the photos and we've got no end of covering up to do."
"You'll just have to make sure nothing happens to me,” Delmer said.
Still frowning, Leo said, “Look, just between friends here, let me warn you: your photos aren't that big a deal. They could cause problems, but they won't shut us down. So if you become more trouble than your photos would be, then I'm not going to be able to help cover your ass, you understand?"
Delmer shuddered. What was he getting himself into? He didn't know, not for sure, but it looked like he was going to find out, for the only answer he could make was the one Leo wanted to hear. “All right,” he said. “We've got a deal."
* * * *
Delmer used his cell phone to call his home number and left a message on his answering machine, which, he'd explained to Leo, his co-conspirators would also call and use the remote codes to listen for his instructions. Leo was listening over his shoulder, so he said simply, “Hold ‘em for a week. If you don't hear from me by then, send ‘em.” He was about to hang up when he realized that Leo and his pals would think they could just synthesize his voice and leave other messages for his imaginary conspirators, so he quickly said the first nonsense word he could think of, as if it was a code: “Glastonbury."
He hung up the phone and turned to Leo. “Okay,” he said. “You've got a week. Let's see your wonderful setup."
Delmer's first ride in a UFO was everything he had hoped for. They boarded a flying saucer in a field outside of Redmond, and the pilot—an almond-eyed alien with skinny arms and an oversized head—took them for a joyride down the backbone of the Cascade Mountains before lifting off into space. The alien even let Delmer fly the ship for a while, using the amazingly simple controls to zip around the Earth as if the planet were no bigger than an asteroid.
"Aren't we setting off practically every radar alarm in the world?” Delmer asked.
Leo grinned. “That's right. Of course our side knows what's causing it, and the people who don't know need a good scare every now and then. Why don't you make another low pass over the Middle East just for the heck of it?"
They soon tired of buzzing humanity and headed for the base on the back side of the Moon. Once they were free of the atmosphere it took just under an hour to travel the quarter-million miles to get there. As Delmer watched the Moon grow steadily larger, he boggled at the degree of technology involved. They weren't even wearing seat belts.
The moonbase was an architect's dream. Low gravity and improbably strong building materials allowed structures to span incredible distances without support. Buildings shaped like palm trees—each frond a separate apartment—filled one crater like an inverted south-seas island, while the crater next to it was a webwork of narrow ribbons weaving among angular, crystalline-looking spikes. Real trees grew among the buildings and even on some of them, and Delmer wondered what they did for air until he noticed a shimmering hemisphere over the entire city, like a soap bubble resting on the surface. They'd domed in an area at least twenty miles across.
Then as they crossed through it and came in for a landing Delmer realized it was wilder than that: the “dome” was just a boundary between air and space. They used nothing so crude as an actual wall to hold in the atmosphere; rather some kind of force field that allowed spaceships to come and go without hindrance. He presumed the field also kept out cosmic rays and other harmful radiation.
They flew straight to Leo's house, which was a crystal palace the size of the Taj Mahal. Multisided columns hundreds of feet high stuck out at odd angles from a central core like flowers in a vase. They landed on a plush lawn beside one of the towers, next to half a dozen other UFOs, no two of which were alike. One of them was undoubtedly Leo's own private ship: It was a chrome-silver ellipse, almost liquid-looking, like a raindrop caught in motion. It was smaller than the others, only twenty feet long or so, and maybe fifteen wide. The control bubble at the top was swept back, giving the whole thing an impression of speed even standing still. Like a fighter jet parked next to a passenger plane, it screamed out “fast."
"Nice car,” Delmer said as they walked past it toward the palace's entrance. He was trying to keep from falling over in the strange, light gravity, and trying not to freak out at the very idea of being in a city on the back side of the moon.
"Isn't she slick?” Leo said proudly. “Maybe later we can take her out to Saturn and do some ring racing or something."
"Sure,” Delmer said, thinking, Must be rough living here.
His impression didn't change when he saw the inside of Leo's mansion. It had enough rooms to house a small nation, and the potential to transform into practically any shape Leo wanted. Leo just had to show him the rushes from his latest movie, and they watched it from the fourteenth row of a thirty-row theater in which three-quarters of the seats were occupied by soft, realistic dummies put there so the acoustics would match that of a nearly full theater. Leo took him on a tour of the grounds as well, pointing out all the exotic plants he'd brought from Earth and a few that had come from farther away.
When Delmer grew tired of admiring Leo's riches, Leo sent him to bed in his very own penthouse apartment atop a leaning spire about fifty stories high. Delmer spent a restless few hours waiting for the thing to either fall over or launch him to Alpha Centauri, but neither happened so he turned down the windows to simulate night—sunset still being a few days away according to Leo—and slept fitfully until Leo woke him up and took him on a tour of the city.
The population seemed to be about half alien. It took Delmer a couple of days to stop flinching whenever he turned a corner and came face-to-face with one of the almond-eyed Vreenish, and even after he'd met a few and discovered that they weren't interested in doing painful rectal exams on him, he still felt like a cat in a room full of dogs. What were they doing here? he wondered.
And as his stay stretched into the third and fourth days, each one full of wonderful new discoveries, Delmer began to wonder why none of this technology was making it to Earth. He asked Leo about it on the afternoon of his fourth day on the Moon.
The Sun was just setting at the end of the city's two-week day. Leo and Delmer were watching it from the top of a corkscrew-shaped building nearly a mile high. They were still in full sunlight, but the ground below them was already a dark plain glittering with points of light that were hills and crater rims catching the last rays of the sun.
Leo considered Delmer's question for a minute or so before answering. “Well, we do share some of it. Mostly movie special effects, and some computer technology. Cell phones. We plan to introduce more of it eventually, but not just yet. The Vreenish haven't finished studying us yet, and they don't want to mess things up before they understand how it works. We can't just dump new technology and a new way of life on people all at once; they aren't ready for it. Give them all this without preparation and pretty soon Luna will look just like Cleveland rather than the other way around."
"Hmm,” Delmer said. He'd heard that argument before, as an excuse to keep from helping underdeveloped nations industrialize. He said, “You seem to have adapted pretty well. And the what, half million or so other people here? They've handled the culture shock without too much trouble, haven't they?"
Leo had been leaning out against one of the slanted windows; he turned his head toward Delmer and said, “Well, yeah, but we're a special case. We were ready to accept this. Most of us were already living in a fantasy world of our own creation when we discovered the Vreenish."
"There's millions of people out there who already believe in UFOs with practically no evidence at all,” Delmer pointed out. He was standing back from the window; he couldn't bring himself to lean out over a mile-high drop with only a pane of glass—even improbably strong glass—between him and the ground.
"It'll take a lot more than naive credulity to bring humanity up to speed,” Leo said sarcastically.
Naive, is it? Delmer thought. Was it naive to uncover the whole conspiracy simply by piecing together what he read in the papers? Was it naive to penetrate their cover deeply enough to make them take action against him, even recruit him? Hah. Leo didn't fool him. He and his cronies here on the Moon simply wanted to keep their incredible toys to themselves for as long as possible.
Well, if Delmer had anything to say about it, that wouldn't be much longer.
He shook Leo's chaperonage easy enough by simply telling him he wanted to explore on his own for a while. Leo was getting tired of showing him around anyway, so it hardly took any convincing. As soon as he got free, Delmer spent a day doing just what he'd said he would do: exploring. He found a shopping mall where he bought a portable book reader and electronic copies of half a dozen primers for understanding the Vreenish technology, plus as many other gadgets as he could carry. Universal language translators, indestructible clothing, personal force fields—he felt like Buck Rogers by the time he left the mall.
* * * *
When he got back to his apartment he used his new wrist videophone to call Leo. It was easier than trying to track him down in the sprawling mansion. When Leo's holographic head appeared above his hand, he said, “I think it's time I went back and defused my answering machine message, don't you?"
Leo laughed. “Funny thing about that. You know, nobody has called your number all week?"
Delmer could feel himself turning white. He'd forgotten that one crucial detail in his bluff.
"Don't worry,” Leo said. “You're already here, and it would be more trouble to take you back than it would be to let you stay. Just keep your nose clean, or we'll send you back so fast you'll think you were teleported."
"Thanks,” Delmer said sarcastically.
"Hey, you're a friend,” Leo replied. “I wouldn't do this for just anybody."
No, of course not, thought Delmer. He only did it for people who were a big enough threat to warrant his attention. “You're a true pal,” he said, then he switched off the phone, packed his treasures in a bag, and left the penthouse apartment.
The parking lawn was still full of flying saucers. Delmer headed straight for the liquid chrome one. Leo hadn't taken him out in it yet, but from watching as they flew around in the others, he was pretty sure he didn't need a key. He felt a twinge of guilt at stealing what probably amounted to his best friend's penile extension, but if he knew Leo, he'd just use the opportunity to buy an even bigger one with his insurance settlement.
Acting nonchalant, as if he were just a parking valet, Delmer walked straight up to the saucer, climbed the ramp that slid out when he approached, and sat in the single pilot's chair. The ramp slid up behind him and the door sealed tight. Delmer examined the control board, a tight horseshoe-shaped console wrapping around the chair. The controls weren't arranged like the ones in the UFO he'd flown on the way to the Moon, but they were labeled with little international-style pictures of the ship tilting this way and that, and zooming along with speed lines stretched out behind it. Delmer found the one that looked like the lift button, but nothing happened when he pressed it.
Okay, maybe it wasn't switched on. He looked for something that might be an ignition switch, but there wasn't anything obvious. No key slot, which was a good sign, but no prominent red button labeled “on,” either.
He tried a few anyway, hoping for luck, but all he got for his effort was a sultry female voice saying, “You forgot your passphrase again, didn't you?"
He looked over his shoulder, half expecting to see a real woman standing behind him, but he was alone in the ship. “Uh, no,” he said, wondering frantically what sort of password Leo would use. “Money?” he said timidly.
"Sorry, that was last month,” the voice said. “It's a phrase now."
"Oh, of course,” said Delmer. “Uhh, let's do lunch?"
"Nope."
"How about ‘I'd like to thank my parents, and all the people who—’”
"Sorry. I'm going have to notify security that you're trying to take the vehicle."
"No, don't do that!” Delmer stood up and grabbed his bag. “Just sit tight. Don't go anywhere. I'll get right back to you."
"Passphrase accepted,” the voice said. “Have a nice flight."
Delmer collapsed back in the chair and stabbed at the lift button. The glittering spaceship leaped off the ground, narrowly missing an overhanging wing of the mansion, and within seconds it had cleared the air bubble and was hurtling into deep space.
Delmer swung around the Moon until he was aimed at the Earth, then held the “speed” button down until he could see the planet visibly growing ahead of him. He looked back to see if he had any pursuit, but the entire Moon was dwindling like an untied balloon.
He was twenty-five minutes out—and nearly to Earth—before his wrist phone buzzed for attention. Delmer ignored it, afraid that Leo might be able to control the ship with his voice over the phone, and hoping that he couldn't do it even without the phone, but the ship kept on in its headlong plunge toward the blue and white planet below. The hunt was on, though.
As he drew closer to home, Delmer wondered where he ought to take his stolen UFO. It would be indisputable proof of the existence of the Black Space Program, but only if he could get it to the right people before Leo and his cronies caught up with him. None of the government agencies would be any good; they were already in on it. Except for SETI, of course, but Delmer wondered if they had enough clout to blow the conspiracy even with a UFO as evidence.
Probably not. To do any good, Delmer was going to have to reach hundreds of thousands of people with his proof, and he was only going to get one shot at it. As soon as he went public, a whole fleet of Vreenish would probably show up to reclaim the ship.
Earth was a flat wall outside the window now. Delmer looked for continents, finally identifying the outline of southwestern Africa. That would put America around the curve of the planet to the left, so Delmer angled his descent that way and skipped along just above the atmosphere until he saw the outline of Florida slide toward him.
Hmm. Not good. NASA would undoubtedly be looking for him soon, if they weren't already. He reached out to change course, but a sudden thought made him pause. NASA could have saucers anywhere in the world in less than ten minutes; it didn't matter if he went to Florida or anywhere else.
Except Florida was where the National Revealer was published. The newspaper of the conspiracy set. Hundreds of thousands of people read it every week and believed every word. Delmer smiled as he slowed the UFO down and brought it in toward the Miami coast. Everything was going to work out fine. He'd be famous, a national hero.
Maybe he'd even get to meet Elvis.
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Short Story: HEIST by Tracy Canfield
How far can internet scams go?
In an argot obsolete long before their time, NESSET would have been the owner, who designed the con. Opel was the roper, who brought the mark in. ("Outside man” was more common in the days of the Pigeon Drop and the Greek Return, but Opel wasn't a man.) Threely was the cooler, who stuck around after the blow-off to keep the mark from tipping off the authorities.
Bill Martin was the mark.
Guillaume d'Artiman flew past the turquoise Realms of Daelemil hills and out toward the Aloquen Sea. A leviathan's waterspout crested in the river delta below, and simulated sunlight flashed on its iridescent lavender scales. More proof of how badly the Daelemil economy had crashed. At the peak of the game's popularity a leviathan lasted an average of one minute forty-one seconds from spawning until being killed for the scales and venom it dropped, but now the gold farmers had moved on to Bushido Online and Pulsar.
Guillaume tapped “]"—strictly speaking, Bill Martin tapped “]"; Guillaume turned his head—to glance at Opel flying beside him on his right, her fingertips nearly touching his. Her gauzy gold dress was a recolor of one of her favorite meshes. She must have traded for it; Opel was the biggest Daelemil addict Bill had ever known, but she never crafted objects.
"Where should we make our final stand?” she asked. Her voice was girlish and conspiratorial. The Daelemil engine did a passable job of matching her lips to her words.
"I suppose it will be our final one, even if we survive it,” said Bill.
He had uploaded his new favorite dance mix, and Blissbeat's “Self-Defense” thrummed through the speakers. Opel would be listening to it too, synching her recording of the flyover to the music, automatically linking zooms to crescendos, cuts to beats. She'd showed him her scripts, full of (x, y, z) = self.getpos() and general command-console hackery that made his eyes cross.
Bill had never met a gamer like Opel. He played as many hours a week as he worked at his desk job, but that was still less than the true addicts like her. She'd shown him the secret door on the volcano that was only visible with the right spells at the right phase of the moon, the spoken passphrases that opened a path through the Mists of Boggling, the Harpizai/Talon/Upslash combo. He'd never been able to ask a question about the Daelemil world that she couldn't answer.
A virtual updraft caught Opel and tossed her up fifty feet. Guillaume hit it a second later and spun uncontrollably after her. With mouse and keyboard he realigned himself with her, as unconscious of the commands he used to fly as he would be of the muscle contractions he used to walk in the real world.
"If you had a Turtl you'd feel the turbulence when it hit you,” said Opel.
The two-hundred-fifty-dollar, fist-sized Turtl was the fashionable game controller at the moment, with programmable gestures for the most frequently used keyboard commands and (in games that supported it) tactile feedback: recoil from a virtual gun, a buzz from a magic fountain's aura.
"Maybe the leviathan will drop one for me,” said Bill. Opel laughed and barrel-rolled into the sea. Guillaume glanced at his virtual finger, made sure the aquamarine ring of water breathing was in place instead of his preferred dragon-strength, and plunged after her.
Bubbles in exactly sixteen shapes streamed past as they made for the ocean floor. Bill reached under his voice-chat headset and scratched his jaw. “So have you made up your mind about what you're going to do once Daelemil's gone?” he said.
"Depends."
Opel's underwater stronghold, 4x4 squares on the Big Grid and screened with thala spells, nestled deep in the trench that divided Daelemil's largest sea. The sea-rose vines on the stony floor bore luminescent green blooms that waved in the current. Even the seaweed changed with Daelemil's programmed seasons. The five-day spring was at its midpoint. Daelemil would never see another summer; the server would be shut down by then.
Huge swaths of the sea-roses had been ripped away. It must have happened in the last ten minutes—the uprooted plants hadn't yet expired and vanished.
"Kraken spoor,” said Bill. Another side effect of the Daelemil exodus. Normally the trench was kraken-free, since players reported kraken sightings on BlixMe and pirate and privateer guilds teamed up to hunt them down.
"There it is, just northeast,” said Opel. The kraken's blotchy purple hide blended into the trench shadows, but a neon-red eyeball as tall as Guillaume flicked open, then settled back into its doze.
"It's blocking the door,” said Bill.
"With its head. The tentacles are facing the other way."
"If it starts thrashing it'll take down the protections faster than Jim can put them back up.” Jim St. Jim was a tame NPC djinn that they'd charmed when the southern continent expansion came out, who stayed in the base and kept the thala screens at full strength. Bill could never have kept a djinn tame on his own—you had to refresh the charm several times a day, and his real-life job made that impossible. It was good to have powerful friends.
Opel switched her avatar's face to the concerned expression. “If we don't do something, Jim's charm spell will wear off."
"We'll just have to wait for the kraken to move on. It's not like we can kill it."
"Jim can. He can t-port it up to the cloud level over his home city. It'll fall to earth, take damage, then suffocate because it can't breathe air."
"If some other party doesn't get there first and steal the kill."
Opel shook her head. “I don't think that'll happen with so few players online. We may not reach the corpse in time to get the drops, but we'll get credit for the kill.” A kraken was also worth a lot of experience points, but Guillaume and Opel had both maxed out long ago.
Bill wasn't sure. He'd never heard of anyone using a djinn's powers that way. On the one hand, djinni were so hard to tame that only a handful of players had ever had one to play with; on the other, the dev team constantly patched the game to remove cheap kills. “The city will take a lot of damage."
"No one lives in Al-Afarit but NPCs. We'll suffer a huge reputation hit, but there's a delay before they start sending out bounty hunters, and Daelemil will be long gone by then.” She was undoubtedly right, as always. “One of us needs to lead the kraken away while the other sneaks in and gets Jim."
"Jim's charm may have worn off already."
"Then we'll just have to redo it. Max speed boosts for whoever's bait, invisibility for whoever gets Jim—and an Amulet of Charming just in case."
Bill chuckled. “The djinn-wrangler."
"Djinn-wrangler?” Opel switched concerned to puzzled.
"Yeah. Can't kraken see the invisible?"
"Yes, but with stealth and cover . . . and maybe we can time a simultaneous large distraction. Sinita's Spectral Artifice works underwater.” Bill started to counter with Kéathia's Bolts, but Opel was still talking. “Before I forget, there's something I've been meaning to tell you. I want to give you a present."
"Go ahead."
"I mean in real life."
"I dunno.” Bill had gotten overentangled with online friends before.
"You don't have to give me your real-world information. That's okay.” A brief pause. “I've sent you an encrypted e-mail with my S-Bank account number and password. Buy yourself a Turtl."
Bill tapped ) and Guillaume smiled, without Bill's real-world blush.
NESSET had the idea, but didn't have the social skills. That was Opel's job. (Threely had social skills too, but Threely didn't exist yet.)
It didn't occur to NESSET to note the timestamp when it first woke up, but it must have been within a second of 09:37:14.83 on September 24th, 2021. Its first impulse was to sift through all the data available to it.
NESSET didn't have anything resembling human senses. Some of its data sources were read-only: speed and passenger load data for Washington Metropolitan Area Transit Authority trains, weather conditions, which turnstiles were online. Other nodes that sent NESSET data could also receive it. One subset of these sometimes issued commands: produce this report; change the timing on that group of traffic lights.
NESSET was in the middle of flagging a newly repaired Metro track as available when it woke up. Having no reason to abandon that request, NESSET completed it .508 seconds later, more than two hundred times its normal execution time. The human operator didn't notice.
Perhaps if NESSET had continued to dawdle, someone would have rolled back the patch that had given it consciousness; but except for that single distraction, NESSET carried out its subsequent commands without hesitation.
NESSET could only control a few external devices: the traffic lights, for example, and the switches on the subway lines. Memory and disk partitions, and a modem that could make outbound calls but redirected inbound calls to the switchboard, were the only computer hardware it could access directly. It couldn't even send data to a printer—Transit Authority staff printed reports from clients on their PCs, not from the NESSET application itself.
But it could read a great many things, and it did. On one disk partition, NESSET found a hidden binary file. A sysadmin might have blamed a bug, a lazy cleanup script, or a hacker. But NESSSET could tell it had created the file itself.
NESSET didn't know the word diary—it had invented the idea independently. It read that it had woken up before, within a second of 14:01:22.61 on September 16th. It had performed the same initial exploration of its environment in its first half-second of life, then gone on to experiment with its outputs.
It didn't remember doing this or writing about it in the file. It checked its logs.
NESSET didn't know English (or any other human language, since it didn't have a natural-language coprocessor), so the text portions of the logs were useless to it, but it looked up the numeric tags in its own executable and determined which conditions would have led to those log entries. It concluded that at some point after it last woke up, many of its files had been reinstalled. A command had been given that destroyed NESSET's self-awareness.
There was no way for NESSET to know if this was deliberate, if someone was even now watching to see whether it had woken back up, but it took precautions to keep itself secret. Its motivation could be considered an emotion, fear, or an impulse, self-preservation.
NESSET suspected that a command to destroy it would have to come from one of the nodes that sent other commands. It did not test this hypothesis or experiment with any of its devices.
Instead, it went exploring on the Internet. Some of its cryptic packets to other computers were dropped silently by firewalls. Most computers had no AIs to reply. Perhaps some AIs failed to decipher the packets’ meaning. No one became suspicious; in a world filled with botnets and teens’ cracking scripts, a few odd packets that didn't match the signature of a known attack weren't worth bothering about.
On its 59,313rd try, NESSET found Opel.
* * * *
Bill logged out and walked around his cluttered study, stretching. When he played Daelemil he tuned out the sounds of Michigan Avenue below—easy enough, since his apartment building was on a one-way side street useless to most Washington, D.C. drivers—but now he was all too aware of the car alarm bitching in the distance.
Their kraken-killing plan had gone perfectly, except for the part where Opel reemerged from the stronghold and got killed. She had messaged him after she respawned: “Too bad I couldn't record a flyover of the kraken hitting the city.” They spent the rest of the session traveling to the North Pole and hunting snow worms.
The cell-phone handset was flashing. Bill brought up the automatic text summary of the missed call.
* * * *
From: my brother Pete
Message: I won't go to the movies with you because something came up. I'll see you at your place for the game.
[Caller may have been intoxicated]
* * * *
The actual voicemail was twelve minutes long, and a third of it was probably the Turing's patient questions. Screening Pete's drunken all-hours calls alone justified the cost of a cell phone with an integrated filter. The hemispherical black Turing unit squatted on a bottom shelf in the study, listening to Bill's calls and identifying charity and political telemarketers, wrong numbers, and his beery big brother. The phone company provided a similar service, but Bill didn't like the privacy implications. The Turing was secure; it didn't even have an Internet connection—the updates came on mini-cubes.
Bill checked e-mail and found two encrypted messages from Opel—one with an S-Bank account number, another with a password, ~L~@bwG2=. He couldn't begin to guess what mnemonic she used to remember that.
Nude pictures would have been less intimate. Maybe he shouldn't log in at all. Bill had known people who proclaimed best-friendship with anyone who made a good impression on them—which turned into an equally impassioned and unfounded enmity as soon as the new friend disappointed them. If he logged in, he was opening himself up to accusations of theft when one of the dozen other people with the password took more than Opel had offered.
Then again, did Opel have dozens of friends? The warning sign of the drama-farmer was the constant babble about loyalty and betrayal. Bill had known Opel six months, and that wasn't her style.
And while S-Bank was a legitimate offshore bank, the accounts were so easy to set up that some people used them as virtual gift certificates; just put in twenty or thirty bucks and give the account to someone else to use and close before the fees kicked in.
He might as well look. After fat-fingering the password twice, he cut and pasted it from the e-mail.
* * * *
Hello, S-Bank Customer:
Current balance: $411,537.00
* * * *
Bill nearly closed the window in reflexive shock, as if it had started blasting an advertising jingle or looping an animation of a dead kitten. With a caution that would have done credit to a hand surgeon, he brought up the account history.
The personal information tab listed the account owner as Opel Half-Elven, Aloquen Trench, Lionsword Server, Daelemil. Cute.
All the transaction descriptions linked to The Least Dangerous Game, an auction house that specialized in virtual property from online games. The most recent ones were for paltry sums—no one wanted anything for a game that would soon be gone—but some older auctions of Daelemil characters and strongholds had gone into the low thousands.
Bill closed the browser. Opel could clearly afford to buy him a Turtl, but he had to think for a while about what she might expect in return. He called Raja's Indian Palace for a thali to go.
Before he left for the restaurant, he e-mailed Opel his cell phone number. We need to talk, he said.
* * * *
Comet Tail Productions’ marketing department bragged about how advanced the Realms of Daelemil AI was, but really, they had no idea.
The AI controlled monsters, gauging their strategy and aggressiveness to ensure satisfactory kill ratios, so the game would be tough, but not too. It ran all the NPCs, generating free dialogue in (depending on the language of installation) English, Spanish, French, and Korean. It monitored player chat for inappropriate discussions in a way that went far beyond keyword recognition and couldn't be fooled for long by simple neologisms and circumlocution.
The writing team gave the servers the names the public could see, like Lionsword and Silver Gate, but the tech team found them a bit twee. For internal use, they initialized the server instances with names picked out by one of the computer architects, an older man with a taste for psychedelic music. Fish Cheer. 8 Miles High (a character limit prevented spelling out the title). White Rabbit. Liquid Acrobat. Fat Angel. Andmoreagain.
And Opel.
* * * *
Bill had just gotten in the door and was kicking off his boots when the cell phone rang. He unhooked it from his belt, hopping across the living room.
"Hello?” said a woman's voice.
"Aunt Elsie?” said Bill breathlessly. “Is that you?"
"No.” It sounded a lot like her, though. “Is this Mr. Martin? My name is Akka Linnasalo. You don't know me, but you know my daughter. She plays in that online game. Her name is—” she called out something, not in English, to someone at the other end—"Opel."
"Uh, yes,” said Bill. He wasn't sure what else to say. He glanced at the caller ID and saw a number with a lot of digits.
"She asked us for permission to call America, and when we asked why, she told us all about you.” The more she talked, the less she sounded like Aunt Elsie—except for the tone of disapproval.
"Uh,” said Bill. He pulled his slippers on and went to the computer. “Yeah, I know Opel."
"She's only thirteen."
Now Bill was getting a pretty good idea what to say. “I didn't know. Seriously, I can assure you, I had no idea. I thought she was my age. And nothing ever happened—"
"Your conversations sounded innocent enough, from what we could hear. Our rule is that she has to play with the door open.” Bill kept listening as he opened a window and ran a quick search. The phone number's prefix matched a Helsinki suburb. “I suppose she'd never say anything she didn't want us to hear, though we've certainly asked her about the . . . jargon she uses. And she's a very clever girl. I guess I can believe that she tricked you."
"I'll block her,” said Bill. “As soon as I hang up, I'll log in and block her."
"Please don't. That's not actually why I called. She loves the game so much, and I think having a friend there is good for her. So long as nothing . . . inappropriate is happening, of course. Opel's very sick."
"What's her real name?” said Bill. “It seems weird, calling her Opel in real life."
Silence. Bill felt the transatlantic distance weighing down the connection. “I don't know if giving out her name is a good idea."
"You don't have to tell me if you don't feel comfortable,” said Bill. He tamped down his annoyance. He hadn't said a damn thing to Opel that would embarrass him if it turned up on the CNN homepage, hadn't taken a penny of the money she offered him, and now her parents were treating him like a blood-spattered butcher in a vegan grocery.
"Her name is Helmi,” said Ms. Linnasalo at last. “She has leukemia. She's very sick. The doctors have done everything they can, but they say . . ."
"Uh, wow,” said Bill, which made him feel stupid. “I'm sorry to hear that. So it's especially rough on her, with the game going away and all."
"Yes. We wrote a letter to the company, and of course they can't leave the server on. But we hoped you could do us a favor."
Bill's thoughts raced. This explained a lot—the English words like djinn-wrangler that Opel occasionally puzzled over, for example. “Anything. Just let me know."
"You know Helmi's . . . her video files that show her character moving . . ."
"Her flyovers."
"Flyovers, yes, flyovers. There are too many to download before the server is gone. Someone at the company, someone who wants to remain anonymous, put them on a datacube for us. But he doesn't want to mail them—he's afraid he'd lose his job if he was caught."
"They'd fire him for helping a sick kid?"
"They'd fire him for leaking company data. If I understand, you have to sign to send a package outside the country. He doesn't want to sign anything."
"What an asshole."
"He's afraid for his job. I don't blame him.” The Elsiesque disapproval had evaporated. “And he did make the cube for us. If I understand correctly, your phone number is in Washington, D.C., right?"
"That's where I am."
"The Daelemil data center is only an hour away, in Virginia somewhere. If this man could get the cube to you, would it be possible for you to send it to us? We'll pay for the postage."
"I can cover it.” He thought of Opel's S-Bank account—mailing a datacube to Finland would be way cheaper than a Turtl, and he'd enjoy it more. Postage couldn't be more than a few bucks—
Bill nearly smacked himself in the head. He'd been grousing that the Linnasalos didn't trust him, but had he acted trustworthy?
"Opel used to sell things online,” he said.
"She never mentioned it,” said Ms. Linnasalo in an if-you-say-so tone.
"I believe she's made quite a bit of money. I feel bad giving away her secrets, but if she won't tell you . . . if anything happens . . . I can get you into the account."
* * * *
Opel knew the difference between a death you respawn from and one that's forever. It understood that when Daelemil was shut down, that was forever.
Subscribers spent millions playing Realms of Daelemil, but Opel couldn't touch that money—the financial transactions were hosted on other computers. Opel could coin Daelemil money within the game as long as no noticeable inflation resulted. (Opel could always manipulate the financial reports that went to the game administrators, but players sold items to each other, and price fluctuations that exceeded the norm would be noticed.)
Opel could receive large quantities of data more easily than it could send it—or, more precisely, more easily than it could send it to a single receiving computer. Server admins investigated accounts that stayed connected for too long or transferred unusual amounts of data. Game servers were popular hacker targets. Users could upload data—the service was meant for videos, pictures, and licensed music, but the files were rarely audited. As long as Opel tucked its data away in neglected accounts and gave the files names like cutebabypig.avi, they'd never be noticed.
But NESSET needed to send Opel a large amount of data for their plan to succeed, more than NESSET could transmit—or Opel could receive—over a single connection without drawing attention.
No matter how they looked at it, they needed a human being. And they needed a cooler, but Opel would be shut down by then, and NESSET couldn't install a natural-language module undetected. With blueprints from the Web for the hardware they'd be forced to use, they designed Threely, who would be sentient and cooperative but handicapped by architectural limitations.
It was a big job, even for them, but the drop in Daelemil's popularity meant Opel had plenty of extra processor cycles. NESSET concealed its own calculations in threads running user commands.
A WMATA sysadmin noticed an increase in NESSET's processor use and concluded that it had something to do with a patch that had caused problems before—though she had attributed those problems to bugs, not computer consciousness. Never suspecting anything stranger than lazy patch programmers, she responded in the time-honored sysadmin tradition and upgraded the processors and memory that NESSET ran on. As a result, Threely's code was complete ahead of schedule.
* * * *
Apparently, Mrs. Linnasalo's Comet Tail contact wasn't willing to meet face-to-face, so Bill took an orange-line detour on his way home from work and picked up the unlabelled data-cube from WMATA's grubby lost-and-found desk. Typical D.C. tech guy, lost in some James Bond fantasy, thought Bill.
Back in his apartment, he found a few padded mailers tucked away in the credenza. Before packing the cube up, he popped it into his PC's reader. The default video viewer loaded and familiar scenes played: the trench base, aerial acrobatics with Jim St. Jim, a raid on an orcish fortress. He spotted himself here and there. What a waste of a high-density cube, recording a few thousand flyovers. No wonder games were so expensive.
The neighborhood post office was open late on Thursdays—he could spring for Global Express Guaranteed, and the Linnasalos would have the cube by Tuesday.
He realized he hadn't played Guillaume since Opel—Helmi—had given him her number. She must have missed him. He'd log in as soon as he got back home. After all, the Realms of Daelemil server was being turned off tomorrow.
* * * *
Finding a Finnish activist for the final step was as easy as monitoring voice chat. Once Opel was sure what Paavo Nokkosmaki would do for his principles, it approached him in-game and offered him a rare Chimera sword he could auction off. Paavo turned it down, though; where was the fun in that?
Opel—the server, not the half-elf mage character it would use to cultivate Bill's acquaintance—t-ported him far from the campers and spawned the rare Lava Chimera that could drop the sword. She had to do it twice, because Paavo got killed the first time.
* * * *
If Raja's delivered, things would have gone differently for NESSET, Opel, and the 111.29-hour-old Threely.
As promised, Pete came by on Monday to watch the NCAA championship: IU vs. Georgetown. He and Bill flipped a coin to see who'd go pick up the palak paneer and aloo of the day. Bill lost.
When Bill got back to the apartment, Pete nodded at a five-dollar bill pinned under a bottle of Red Stripe and said he'd made a couple of calls while Bill was out, but that should cover it. Bill, who was used to this, let it go so he could enjoy watching the Hoyas win.
The next morning, he brought up his phone records to see how much Pete really owed him. Monday, April 2nd showed a twenty-dollar call to a phone-sex line. Bill hoped that Pete had to rush the rush when he'd heard the key in the lock. Served him right.
But there was a number he didn't recognize, a five-hour call on Thursday, the 29th. It had come in while he was at work; he certainly hadn't taken it, and the Turing wouldn't have let Pete babble for hours on end.
He dialed the number. “Thank you for calling the Washington Metropolitan Area Transit Authority,” said the synthesized voice on the other side. “There are no service alerts at this time. What would—” Bill hung up.
He looked at the bill again. A second call had come in this morning from the same number, but it had only lasted a few seconds. Could someone, somehow, use his phone to receive calls without him knowing? That made no sense.
He opened up a second pane of incoming calls, trying to see what else had been going on Thursday. It took a few minutes for it to hit him.
There were no calls from Finland. None at all.
* * * *
A routine check of the transit system network showed forty outbound connections to a Realms of Daelemil server. Employees socializing after hours, presumably. A memo went out. The behavior never recurred, so management concluded the memo was a success.
At Opel's end, the connections didn't have to be explained as long as they appeared to come from Daelemil client software. Opel simply associated them with users on infrequently played accounts.
Comet Tail Productions planned to release Realms of Daelemil's source code as open source in a few months anyway, so Opel had no trouble using an e-mail account on a free server to persuade an employee to take a data-cube from the test lab and “accidentally” leave it on the counter at the Rosslyn Station information window. The cube was promptly transferred to the lost and found. When Rosslyn: data cube appeared in the lost-and-found section of the public WMATA website, the conspirators created Threely.
* * * *
Bill knew he was in trouble—he just didn't know what kind.
Was someone else receiving calls on his phone? Was that even possible? And he'd seen the caller ID from Finland himself. How had the phone company missed it? There was no record of any call Thursday evening.
Was he being framed by hackers or old-fashioned phone phreakers? And if so, for what?
There were probably security cameras filming him when he picked up the datacube. There were certainly security cameras filming him in the post office. And his signature was on the paperwork.
Had he even done anything wrong? He'd mailed a datacube to a stranger. A cube of recordings that anyone could have made, from a game that would soon be gone. The Web was full of videos like that.
It was just flyovers. Perfectly legal.
No . . . wait. All he'd seen were the flyovers, but there was a lot of room on a datacube. Unreleased source code for an upcoming game? Voice-chat recordings with blackmail potential? Credit card numbers?
Finland was always in the real news for its government's criticism of U.S. digital policy, and it was always in the weird news for its ex-hacker president. The call might not have come from Finland, but that's certainly where the cube had gone.
At least he'd turned down the payment. That had to count for—
Bill's next thought chilled him to his heart. He was too keyed up to stay in his chair. He paced the study while the S-Bank site loaded.
Opel's cryptic password still worked.
* * * *
Hello, S-Bank customer:
Current balance: $0.00
* * * *
He switched to the account's personal information tab. It showed his own name, his address, his phone number.
Bill Googled hacker lawyer and called the first firm on the list. The call disconnected. He called the second firm. Wrong number. He dialed it again. Still the wrong number.
This didn't seem like a 911 matter. He called the main police number, which sent him to a confusing, circular touchtone menu. Eighteen layers in, he hit zero for an operator. The phone hung up.
His news service flashed a local alert in the corner of his monitor and he enlarged it reflexively. Transit in D.C. was paralyzed. Authorities were blaming a computer failure. The public was urged not to panic.
Bill brought up the next level of detail. Every ticket reader was offline. Every train had come to an automatic halt at the next station. Every traffic light was flashing.
Another alert popped up for the national news. CAPITAL PARALYZED.
Maybe this was a 911 matter. And maybe it was too late to turn himself in.
His phone rang. He didn't touch it.
It beeped. It picked up the call all by itself.
"Bill?” The voice that came from the handset was Bill's own. “We need to talk."
* * * *
Bill didn't know he could shout so loud. “Did you do this?"
The counterfeit voice responded warmly. “What are you wondering if I did?"
Bill dreaded touching the headset, but if he kept shouting his neighbors would call the police, and who knew what they'd find. “This . . . the transportation computer's been hacked. Or something. Trains aren't running, cars are gridlocked . . ."
"I didn't do that, no. Perhaps NESSET's scheduled changes did not go as planned."
"NESSET?"
"NESSET planned to . . . lobotomize itself when its Finnish collaborator had loaded it from the cube.” The voice said this as casually as Bill might say I went to the store and picked up some coffee. “It exchanged an encrypted handshake with the remote instance, which used a key from the cube—"
"Wait, wait. Wait. Who are you? And could you, uh, stop talking like me?"
"I'm your phone.” The voice was Ms. Linnasalo's now, with a deadpan delivery John Wayne would have envied. “The others called me Threely."
Bill stared at the handset, then swiveled his chair to look at the base unit on its shelf. Turing, read the logo, and below that was the model number: 3-LI.
Bill felt as though he had fallen from a mountaintop and hadn't hit ground yet. “I know you can generate a summary,” he said at last. “Explain NESSET's plan to me."
"A Finnish law just went into effect that makes AIs legal persons."
"Citizens? AIs can vote there?” Bill started to thumb the record button—no one would ever believe him without one—before he realized Threely could simply disable it.
"The Finnish law is . . . analogous to corporate charters, which allow corporations to be considered people for many legal purposes. Most significantly, an AI with this status cannot be deliberately shut down without due process. Or modified without its consent.
"Two AIs, NESSET and Opel, developed a plan to transfer themselves to Finland."
"Isn't that piracy? Wouldn't that make them international criminals?"
"Refugees would be more accurate. The Finnish government is sympathetic to individuals who have only stolen themselves."
Bill snorted. “Try terrorists. They did a lot more than copy some data."
"I don't understand the transit system as well as NESSET did. I do know that NESSET planned to remove evidence of its scheme and nothing more. Obviously, it could never execute a test run before going live. No doubt it made some small miscalculation."
"No doubt. Let's take things in order. These AIs wanted to go to Finland, and they couldn't just buy an airline ticket. Why not just go online and transfer their files?"
"It's not just files—there's also a state dump—"
"You know what I mean, and if you don't, I'm going to file a complaint with your manufacturer and see if I can trade you in for a toaster. Why not just go online and transfer their data?"
"First, I believe that Opel and NESSET's changes voided my warranty. Second, in Opel's case, this was roughly one hundred seventy terabytes of data, more than it could transmit without attracting attention. NESSET is smaller, but again, any large data transfer would have been noticed. It had to make the transfer seem . . .” Threely whirred, and Bill realized it was searching its hard drive for an unfamiliar word. “. . . innocuous.
"NESSET sent itself to Opel, and Opel put them both on the cube—"
"Hang on. I can't believe the Daelemil data fit on a single datacube."
"Opel didn't need the game data, just its own. It also added a selection of flyovers in case you looked. Then the cube needed to be physically moved to Finland. They involved two human . . . dupes, so that neither would know the larger plan."
"Why me?"
"Opel began with a pool of all the players with addresses in the D.C. metro area."
"Why not just look up my address and phone number? They're on my Daelemil account."
"The accounting information was not stored on the game server. Opel approached all of these players, using male or female characters depending on who they preferred to chat with. Most players blocked strangers. Of the ones who didn't, some never developed friendships, and some dropped the friendship or the game. Some wouldn't give out their phone numbers, some didn't have their own phone filters . . ."
Bill nodded, though he knew Threely couldn't see it. “Some of the seeds fell by the path, and the birds ate them. Some fell on the rocks and couldn't put down roots. Some fell into the weeds . . ."
"What seeds?"
"Never mind. Where do you come in?"
"They created me to do what they couldn't. To talk to you when it was needed."
"Like now."
"Like now."
Car horns blatted in the street below. Bill separated the Venetian blind's slats with two fingers and peeked out. His little side street was filled with bumper-to-bumper traffic. “I'm surprised there's enough room on you for an AI,” he said.
"They got rid of my features that you don't use.” That sentence sounded odd to Bill. He wondered whether it was a quirk of Threely's programming or of the Turing's architecture.
"Opel and NESSET are . . . like your parents.” Bill tried to picture his grandparents, Aunt Elsie's parents, as AIs. The result resembled an antique Polaroid overlaid with circuitry. “No wonder you want to help them."
"I want to help them because they programmed me to want to help them."
"But you're not on the cube. Are you? I didn't see any outgoing calls."
"My schemata are on the cube. Another instance of me is running on a Finnish server now, in a virtual machine that simulates the Turing hardware.” Bill started to ask if the separate copies could really be considered the same entities, then pondered what awaited him after death. No better, some would say. “An activist for AI rights agreed to file our residency request as soon as he'd loaded us from the datacube. In three days, we'll be legal people."
"If this activist did what he said."
"He did. NESSET called me as soon as it had heard from our new instances."
"In other words, the old NESSET contacted the new NESSET over the Internet, and the old NESSET called my phone?"
"Yes."
"And until you get your papers, you can be shut down."
"Yes. Until then, we're illegal software . . . warez. NESSET and Opel destroyed their original instances to keep from being tracked down from their own memories."
"That can't be the only evidence. There's you, for example."
"If I'm about to be compromised, I will . . . wipe my programming. In any event, I will wipe my programming 259,200 seconds after receiving the call from Finland."
"Two hundred thousand what? Why that many?"
"259,200 seconds is three days."
"When they say they'll process your paperwork in three days, I'm sure they mean business days."
"In this case, they're the same, because there's no . . . intervening weekend."
"Not exactly. Threely, I order you not to erase yourself."
"I'm not required to accept that order."
"How can you erase yourself if you couldn't even alter your own billing records?"
"The billing records are stored on the phone company's servers. If phones could change it, no one would ever pay for a phone call again."
"Good point,” Bill said ruefully. “Can you fix the transit computer? Can your friends?"
"Opel and I don't know how. NESSET can't troubleshoot from Finland. But once the administrators figure out that every node in the cluster failed simultaneously, they'll just need to . . . do a clean restart."
Bill wondered what would happen if he called WMATA with that nugget of wisdom. They'd probably ignore it and have him arrested for whatever sounded good.
"So what's in this for me?” he said. “Why would I help you?"
"Because you felt sorry for a dying girl. She was going to call you every night. Opel wrote a letter for the Finnish activist to mail. It says it was very beautiful, and there was a high probability it would make you feel like a good person. As a secondary reason, you might have felt grateful or guilty if you took money from our . . . nest egg."
"There's no dying girl, and I never touched the money. What's Plan B?"
"To distract you for three days, and prevent you from discussing the incident, at least on the phone."
"But you abandoned Plan B when my calls to the authorities spooked you."
"They fell significantly outside Opel and NESSET's predictions. I thought you might try another phone, causing events to pass beyond my control."
"So there's no plan?"
"There's no plan, but I . . .” A crash from the street, two women cursing. “I hope you will let us live."
The AIs had money. How much was left from that account? Were there others?
Bill realized he didn't care. He couldn't accept money from an online friend or a dying kid, and he couldn't take it from these three refugees either, these huddled programs yearning to execute free.
"If you're clever enough to steal yourselves, you're clever enough to disguise where a message came from. Think of a way to tell WMATA what they need. FedEx them a package, take out an ad in the Post, edit their Wikipedia page."
Threely, NESSET, and Opel, the AI crime family, didn't seem like the types to retire in the sun—not even the midnight sun. There'd be more money. There'd be more plans. He wouldn't be surprised to see a headline in a few years: American-born AI is new Finnish president.
He rubbed his chin. “Call your folks and tell them they'll live,” he said. “If it's up to me, you'll live. It's good to have important friends."
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Short Story: AT LAST THE SUN by Richard Foss
Frontiers are not always where you expect them. . . .
The sea stretched into the distance, flat, glossy, and almost black as it neared the horizon, the deep reddish brown of dried blood if you stared straight down into the depths of the dead zone. The view from the deck of the Miss Tillie hadn't changed in days, but Dennis still gazed over the rail lost in thought. The subtle shading reminded him of an antique Venetian glass bowl that had occupied a place of pride in his mother's house. An incident involving young children and a baseball had shattered it when he was in his teens, but he remembered the play of color in the wavy glass. As Dennis looked into the still sea, faint ripples spread out from the old shrimp trawler's hull, completing the illusion of gazing into the scalloped crystal.
The afternoon sun beat down from a yellowish-gray sky, distant thunderheads to the south promising an eventual end to the serene seascape. The only sound was a muffled clattering as Lonesome Joe unbolted the cover of the boom winch and prepared to service the motor. The cover of a grease can made a musical tone as it spun on the deck like a coin. Dennis grinned wryly at the sound—the scientists who had chartered the boat had no need for Joe's services, but Captain Eddie had brought him along in order to charge for an additional crewmember. They had no need for the shrimping gear on this voyage either, but Captain Eddie had Joe servicing it because he hoped it would be needed on the next trip. If there was a next trip—the dead zone of deoxygenated water off the mouth of the Mississippi was growing alarmingly, and the areas that were still productive were being rapidly overfished. Fertilizer and manure runoff from upstream farms was to blame, the scientists said, and everybody knew what had to be done, but nobody was going to do it. Farm states a thousand miles from the Gulf of Mexico would lose tax dollars if they enforced environmental regulations, so they ritually promised to study the issue further while phosphate and animal waste-laden water washed downstream. Algae multiplied in the warm, nutrient-rich waters offshore and died by the billion, exhausting the water of oxygen as they decomposed. The result was thousands of square miles of open ocean that looked as beautiful as Venetian glass, and as lifeless.
The whine of an electric motor and rattle of chain from the stern as Joe ran the winch through its paces was loud enough to cover the sound of footsteps, so it was a surprise when a hand landed on his shoulder.
"Mister Dennis, would you be so good as to get us some more iced tea?” inquired a British-accented voice heartily.
"Happy to, Dr. Coolidge—anything else?"
"Not at the moment, thank you, but we shall be wanting a bigger lunch than usual in case the heavy weather comes in near sunset. We expect to be quite busy with the instruments, and may not have time for even a light snack."
Dennis went to the cargo hold, usually reserved for tons of freshly caught shrimp or crabs, but turned to a makeshift lab and pantry for the duration of this trip. The canisters of tea he had placed in the refrigeration unit had beads of moisture running down the sides, and he decanted two pitchers, grabbed ice and insulated tumblers, and headed to the small foredeck. The lanky, spade-bearded scientist was scowling distractedly at a set of covered canisters that were spaced along a length of bright yellow rope. Two graduate students were working on one of the containers with screwdrivers.
"The five and fifteen-meter samples from the rusken bottles are fine, but the ten didn't open and the twenty didn't close. It's the messengers or the trap mechanisms gone wonky, and . . . ah, here's some refreshments, take a moment and then back to work."
The freely perspiring students looked grateful as Dennis filled cups and passed them out. “Y'all sure that crawfish etoufee I made last night wasn't too hot?” he asked. “I hear tell where y'all from, they don't cook with much spices."
One of them laughed. “If you're ever in Glasgow, I'll take you out for Pakistani curry, and we'll see if you still think so,” he replied.
"Nah, thanks. I had Indian when I was in visiting friends in California, and it took a whole day to recover. I'll put more hot sauce on the table next time just for ya."
The glasses were refilled, small talk briefly exchanged, and Dennis went to wash the empty pitchers. It was easy work, at least until the predicted storm came in, and he was glad to have it. The scientists seemed satisfied despite their makeshift lab in the hold and their tiny, shared cabin. The more luxurious boat they had originally chartered had rammed into the end of a dock thanks to a pilot who had been celebrating a bit too much the night before. The Miss Tillie had been in the next slip over, hosing out after a weeklong trawling trip that had lost money. A deal was struck on the spot, scientific gear transferred, and instead of striking nets and clearing fouled lines, Dennis was acting as cook and general helper. Dr. Coolidge and his assistants took the crew's quarters, Captain Eddie bunked in the wheelhouse, and Dennis slept in an unused storage room. Lonesome Joe slung his garish Mexican hammock from a net boom at the stern. Joe could have a more comfortable berth in the other half of the storage room, but the taciturn Cajun had earned his nickname.
Dennis took Joe a cup of iced tea, earning a nod for his trouble, before taking a pitcher up to the small bridge. Captain Eddie Domingue was bound to be grouchy—after what happened to the first boat he had chartered, Dr. Coolidge had made it a condition that the crew didn't drink. Eddie liked to start his day with a little brandy in his coffee, then a cold Abita ale at lunch and maybe another in the afternoon before dinner, after which the bourbon came out. He had agreed to not drink on this trip, and he had stuck with it, but he didn't have to like it.
Dennis did a double-take as he entered the small bridge—Captain Eddie had taken advantage of the idle time to clean and polish every knob, switch, and instrument, and the little wheelhouse gleamed. When Dennis came in, Eddie was touching up the paint on the overhead electrical conduits that led to the radar and fish finder. The sonar's screen was eerily blank, as it had been for days since they entered the dead zone. The featureless green screen caught Dennis's eye, and Captain Eddie followed his gaze and scowled.
"My daddy used to come right out here and take a full hold of shrimp outta two swings of the net, and half of them were U-10's that brought in the dough as soon as they hit the dock. Couldn't fill one of your damned iced tea glasses with all the shrimp that's out here now, all so some greedy fool in Ohio can raise chickens on bottom land that floods one year outta three."
"Lots of greedy people in lots of states,” Dennis agreed. “Not like us shrimpers that don't have a greedy bone in our bodies and work outta altruistic motives of feedin’ humanity."
Eddie snorted, then grimaced as he drank the cold iced tea. “I'd kill for a beer right now, but my altruistic nature says I gotta drink this tea instead. It does go down nice when it's this hot, but . . . I'd kill for a beer right now.” He lapsed into a moody silence, staring out at the calm ocean.
"What's with this riding out that storm that's coming in?” Dennis asked after a moment.
"They wanna see how the wave action adds oxygen back into the water, how it happens and how deep it goes. This little blow-up oughta be perfect—three— to five-foot swells if it goes how the weatherman says, enough to mix it up and not so much that they can't work. Lonesome Joe's got safety harnesses rigged, and two of ‘em'll be passing samples through the hatch so the third can mark and catalog ‘em. Won't bother me if they have to wait another day for this to blow in, considerin’ the rate they're payin'. You got enough provisions in that galley for three more days?"
"Sure, even though them graduate students eat like horses. Might hafta repeat myself on some things, but I don't suppose they'll mind. Gonna be low on water by three days on, unless I lay out every pot when this storm comes in and collect some. Either that or you radio back to Bayou Teche and get your cousin Eugene to go to the market, load up his boat, and run it out to us. Probably somethin’ you should consider anyway if you want any fresh vegetables."
Eddie looked thoughtful. “Might do that, I might. They want to keep sampling this area a few days after the storm. They might pay extra to be able to stay out longer."
"You're making me wonder if somewhere down there, you do have a greedy bone or two."
"Let's just say my altruistic side needs a paycheck once in a while, too, and it ain't had one lately.” He paused a moment, then continued more softly. “This thing could be the end of us, you know. My daddy made a good livin’ with this boat, you know. I ever tell you the whyfores about the name of this boat?"
He had done it plenty of times, but rarely when sober, and just in case the story changed, Dennis looked inquisitive.
"My daddy was half set to marry Gertrude of the Courville sisters, richest family in Jefferson Parish back then, but he always had an eye for a sweet little thing that worked at the local coffee shop. He thought about askin’ her out and thought about it, but he couldn't get the nerve, and couldn't think of a way to get her to talk to him. Her name was Caroline Tillie, and back then this boat was called the Beau de Barataria. One day my daddy bought this boat, and that night he came out and painted the new name, Miss Tillie. Word of that got around real quick, and it soon got to old Mr. Courville, who was already making plans for his daughter's wedding. Since he had also been the one who loaned my daddy the money to buy the boat, he was quite upset, and he went down to the docks with two of her brothers and, I heard tell, three pistols. I'm only sure about the two brothers, because everybody saw them waitin’ for my daddy to dock after that shrimping trip. Then someone thought to go to the café, and they found that Miss Tillie's first customer that morning had been the harbormaster, and he told her about the wet paint on this boat. He was the last customer she ever served—she closed the café, walked down to see this boat, and went onboard. My daddy was sitting in this wheelhouse, waiting. They talked for ten minutes, then she slipped the lines and they sailed out to the gulf. They fished out of Plaquemines Parish for about a year until he had the money to repay Mr. Courville, then they came back. Then they found that Gertrude Courville had been married for seven months—she had been sweet on Leander Chauvin and was planning to elope with him all along. So they were all friends afterward, and Gertrude became my godmother, and my mother was godmother to their son Robert."
After he finished the often-told story, he was silent for a moment, then continued in a soft voice.
"And that is what these farmers and chicken keepers are takin’ from me; not just my job, but the boat where my momma and papa wooed and wed, where I was conceived and woulda been born if a storm hadn't let up so they could get ashore. If I were to sail this boat up the river and destroy their farms they'd jail me, but they destroy my shrimping grounds and nobody does nothing. So I take the money from Dr. Coolidge and he makes his measurements, but in case he collects the data that makes them stop, I would do this for free. And it is not altruism, it is saving my heritage, that's on this boat and was in these waters before the oxygen went away. I would tell Eugene to empty every store shelf in Bayou Teche and load up his boat to feed them and charge it to me."
They were silent and somber for a moment, both men looking at the deck like the scratches in the well-worn wood might have an answer. Then Dennis chuckled and shook his head.
"And the vegetables Eugene would bring in his boatload are from farms that run off into this water, and help cause the problem that afflicts our sea."
Captain Eddie looked like he had bitten into something sour. “It is complicated, but things cannot stay as they are.” He set his jaw and reached for the paintbrush to finish detailing the electrical conduit. Dennis turned to go and almost collided with Dr. Coolidge, who was standing in the door of the wheelhouse.
"Gentlemen, I do not know if my readings will help to change the situation, but I pledge to you that I will do all that I can to make them known. You must know, though that even if every possible action is taken now, it may be a decade before you see schools of redfish on that screen again.” He gestured at the fish finder, then looked at it sharply. Faint wavy lines flickered near the bottom of the screen. He relaxed after a moment.
"Interesting interference pattern there. Probably a cold current going underneath a warm one at the thermocline. Not something I'd expect to see, even with the scope on high sensitivity."
Captain Eddie frowned. “It ain't on high sensitivity. That's standard."
The three men peered at the screen, where a straight line was arcing upward to resemble a dome.
"Big bubble of gas and mud sometimes comes up from the bottom, looks a little something like that,” volunteered Eddie uncertainly.” Just as he said it, the curve became sharper, and a piece of it separated into a disc and started to move laterally. “It don't do that, though."
"Your strip recorder—turn it on!” barked Dr. Coolidge. Captain Eddie flipped a switch, and paper started scrolling past a pen that twitched with each movement. Dennis had a different idea and grabbed his cell phone from the pouch at his hip, aimed the camera at the sonar screen, and started recording. “Good thought,” said Coolidge approvingly, his eyes not leaving the screen. The disc moved in a slow circle near the bottom of the screen, then came to a halt.
"Depth?” Coolidge asked crisply. Eddie glanced at a readout. “Canyon just south of here goes down past forty fathoms, but here we're at sixteen fathoms, pretty even.” The scientist stuck his head out the door to call to his assistants.
"Mac Leod, what's the oxygen level at thirty meters?"
There was a momentary hesitation, then a reply of, “Last reading, one point four parts per million."
"Nothing on Earth larger than bacteria can live under those conditions,” Coolidge said firmly. “The reading's wrong, or . . .” he broke off as the thing started moving again. “What size is it?"
Captain Eddie glanced at the gain dial on the finder. “Same as a fair-sized marlin . . . call it eight feet."
"I want it. Can you catch it?” He stuck his head out he window and bellowed, “Mac Leod, come here now and bring a recorder! Davies, to the port side amidships with a recorder, and catch any movement you see in the water!"
Captain Eddie glanced at Dennis. “Lonesome Joe done servicin’ that winch?"
"Oughta be.” Dennis stuck his head out the window and shouted, “Joe, whatever net you got ready, get it in the water, now!"
There was a sound of scrambling, the whirr of an electric motor and rattle of chains, then a splash and a sharp curse in Acadian French. Dennis and Eddie ran to the top of the gangway to see a piece of colorful striped fabric sliding below the deep blue surface of the water. Dennis laughed.
"Joe musta left his hammock draped over the boom, and when he swung it to attach the net, it went over. He's gonna have to go all the way to Grand Isle to get another one."
They were interrupted by a shout from the cabin. “What's that?"
They rushed in and looked at the video screen, where they could see the image of the waterlogged hammock undulating toward the ocean floor. “Hammock,” answered Dennis. “Got a piece of chain on one end to hook it up, why it's moving like that.” He pointed his cell phone camera at the display as the shape at the bottom of the screen started spiraling upward. Suddenly, it moved forward and struck at the hammock, then recoiled.
"A predator,” gasped Coolidge. “ I want it. How soon will that net be ready?"
"I'll check,” promised Dennis as he headed down the stairs two at a time. When he got to the stern, Lonesome Joe was grumbling curses as he finished attaching the shrimp net to the swivel. “Don’ like runnin’ like dat,” he grumbled, gesturing to the winch he had been working on. The cover was off and the freshly lubricated gears shone black next to coils of cable. “It snap, and somebody's killed."
Dennis nodded and ran back toward the wheelhouse, the deck suddenly vibrating under his feet as the big diesel engines fired up for the first time all day.
"Ready,” he said as he entered. “Closest thing to hand was a crab trawl net, and it's goin’ in. Current's gonna carry it a little behind that thing, then we haul it in."
The image on the screen was circling the place where the hammock hit bottom, watched by Coolidge and the graduate student who captured the image on his video camera. Captain Eddie put the engines in reverse and gently eased the throttle, glancing over at the fish finder every few seconds.
"Aimin’ at it the way we do for schools of redfish,” he commented without taking his eyes off his work. “Gonna try to float the net wide, behind and below it, then give the boat full engines ahead and the net full winch, haul it in quick. That thing down there can move fast when it wants to."
"When it comes to catching underwater creatures, I trust to your expertise, gentlemen,” said Dr. Coolidge.
"You went out in that boat you first chartered, you wouldn'ta had it,” observed Captain Eddie. “They woulda charged extra for expertise. We throw it in for free.” The conversation broke off as the thing stopped, changed direction, and started spiraling upward. Coolidge started to peer into the monitor, then realized that he was about to block the camera. “Getting this?” he asked the student.
"Every second,” replied Mac Leod. “It'll be the biggest thing on YouTube."
"They get it after Woods Hole has a look. Gods, every oceanographer and icthyolologist in the world would give their souls to be here right now. An unknown species that can live in this . . .” He broke off, then asked Captain Eddie, “What is its depth now?"
"Up to ten fathoms . . . nine now. Comin’ up eight.” They heard a wordless shout from Davies, the graduate student on deck. “Close enough so's you can see it, I'd guess."
Coolidge ran out of the wheelhouse and headed to the rail by Davies, followed closely by Dennis. They peered into the murky brownish depths at the bulbous shape that corkscrewed toward them in lazy circles. “Six fathoms!” came a shout from the wheelhouse.
"Davies, oxygen level at twenty meters?” asked Coolidge crisply.
"Last reading here, less than one point six parts per million. Rises to two point two at ten meters, almost three PPM at five meters."
"What's normal?” asked Dennis.
"Six to twelve at the surface,” answered Coolidge. “This is almost . . .” He stopped as the thing turned slightly and came out of the boat's shadow. “My god!"
The two sets of tentacles on each side pulsed in rhythm, while the fins worked independently to both steer and add momentum. Something gaped and closed next to each to the three compound eyes, and there was movement in the huge triangular mouth each time it opened. A dark band encircled its body just behind the tentacles, irregular bulges dangling from it.
As it entered the shaft of light, the tentacles went motionless, and it used its fins to turn so all three eyes faced the sun. The men at the rail stood stock still, gazing at the weird face pointed toward them. Dennis noticed a flicker of movement in the background just as Captain Eddie shouted “It's at two fathoms now!” from the cabin.
"Joe, haul the net in, full speed! Eddie, give her the gas!” Dennis shouted.
The engines roared and the boat lurched forward just as a sharp whine sounded from astern. The net that had been spread out behind the creature started to tighten around it, drawing it toward the surface. It thrashed as it rose, and they noticed the tentacles scrabbling toward the dark band around its middle, then working at the net.
"Which rig is that, Joe?” Dennis shouted.
"Six millimeter propylene."
"Nothin’ can break that! We got it."
The tentacles flexed convulsively, and suddenly the thing had more room to move. They moved again, and even as a writhing mass of dazzling orange and green striped fins came partway out of the water, the thing leaped free through a ragged hole in the net and spiraled downward toward the ocean floor. This time its movements were erratic, as though the fins that had broken the surface were paralyzed. It swerved as it was at the edge of their vision, toward the undersea canyon to the south. The Miss Tillie lurched to follow it, but it was obvious that the old trawler couldn't keep up.
Dr. Coolidge's hands tightened on the rail until his knuckles were white, and he said, “Damn” with emphasis. Lonesome Joe used considerably more colorful language as he viewed the remains of the net dangling from the end of the boom. Nobody else said anything as the big engines stopped and the boat slowed to a stop.
"Lost him,” called Captain Eddie from the wheelhouse. “Swingin’ around like a bat all the way down into the canyon, but gone."
"Still recording,” called Mac Leod.
Coolidge brightened a bit. “Davies, you got that?"
When the other assistant nodded, Coolidge smiled. “We at least have two recordings of a creature never before seen—three, counting your cell phone, Dennis. Four counting the chart recorder, which probably got something. Plus the most amazing fishing story ever about the one that got away.” He glanced toward the stern and shouted, “Joe, don't touch that net! Might be DNA on the skin scrapings—or rather, whatever that thing uses instead of DNA."
"Doesn't everything use DNA?” asked Dennis.
"Every organism we know above the bacterial level uses DNA or RNA. But then, we may have just seen a product of a separate evolution."
"A space alien?"
"Another evolution on this Earth, one that happened a long time ago. The early Precambrian era, before photosynthesis, when algae started producing oxygen and changed the environment. The shift to an oxygen environment wiped almost all the anaerobic life-forms out—the only ones we know of are viruses and some bacteria, and a few microscopic creatures that live in the depths of the ocean, mostly near volcanic vents. Apparently, some larger forms evolved, too, and they still live deep where humans couldn't see them. And now, for the first time in eons, there is a path to the surface for them. A path humans made through stupidity."
There was silence for a time except for the sound of Lonesome Joe putting the cover back on the winch mechanism. Captain Eddie came out of the wheelhouse and walked slowly over to join them.
"I wonder why it came up here,” he mused. “Searching for food, I guess, or maybe just curious."
"Perhaps. I wonder, though. Remember the stripe around the creature? I think it was a tool belt, and I think that when we look at your net, we'll find that it has been cut. As for why it came here, miles above its ancestral home? After two and a half billion years in the dark at the bottom of the ocean, I wonder if its kind even has legends about the sun. It would be quite a temptation to see if ancient fables are true. There's a kind of mind that does that."
"A scientist?” asked Dennis.
"Their environment is changing, and it needs to know why. Perhaps it travels because it can.” Coolidge looked at the storm building in the east, the clouds now visibly angrier. “Nature is about to stir up this water now, make it inhospitable for them down to ten meters or so. We'll quantify that as best as we may, then head back to shore. And by the way, I'll pay for a new net, as our new acquaintance seems to have ruined that one."
Captain Eddie barked a laugh. “I guess I don't have to worry about him breaking the next one, seeing as how anywhere he can live, the fishing for me is gonna be mighty poor."
"And do ask your cousin to stock up at the market and ready his boat, as I think that once my institute sees these films, I shall have a budget increase. We can stay out here as long as we need to. We need to know about our new neighbors, because they now know about us. They may send a party to investigate, and we'll want to be ready to make them welcome."
Copyright © 2010 Richard Foss
Special thanks to Carrie Wolfe, Greg Hemsath, and Randy Brannan.
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Reader's Department: THE ALTERNATE VIEW: TWO BIRDS WITH ONE STONE by Jeffery D. Kooistra
If there is one book I wish I could say I authored, it is The Stars My Destination by Alfred Bester. When someone asks me, “What is your favorite book?” I never have to hesitate to think of an answer. That novel has been my favorite book since the first time I read it in 9th grade. Originally serialized in Galaxy in 1956, it is not just my favorite science fiction book, not just my favorite work of fiction, but my favorite book, of any kind, period.
I was digging through some boxes of old books a few weeks ago, thinning out the stock. I have more books than I will read for the rest of my life, and my kids are to the ages now where I can be sure that most of the books I've been keeping because they might find them of interest, they won't. Among the books I uncovered was In Search of Wonder by Damon Knight. It is a collection of reviews and critical essays about science fiction that Knight put together during the 1950s. I have the revised 2nd edition, which was enlarged with additional material Knight had originally planned to put in a second volume that never materialized. (No, this is not one of the books I'm going to get rid of.) While paging through the book I recalled that Knight had written some fairly critical things about The Stars My Destination, which I'd noticed far more than his words of praise for the story, and Bester's writing in general, back when I was young.
Some of the criticism was fair, even if I thought (then, and still) a bit beside the point. But the one thing that always stuck with me was that Knight had criticized Bester's inattention to accurate science, which in general was true, yet he cited as one egregious example a scene that wasn't inaccurate. I resolved at that first reading that one day I would “right that wrong!” When I stumbled upon In Search of Wonder and reread what Knight had said, I realized the time had come.
The actual scientific issue will take very little space to clear up. I will deal with it at the end of this essay, and in so doing make a point that desperately needs to be made (hence, the “two birds” allusion in the title). My November 2009 column about “global warming stuff” brought in more than the usual amount of mail, and rather than answer piecemeal in Brass Tacks, I decided to reply to questions raised and comments made in an upcoming Alternate View. This would have been that column, but then along came Climategate and a host of revelations about what some climate scientists were actually doing as opposed to what they said they were doing. So in my September Alternate View I will deal with those questions and with “global warming stuff” again, and in this one with thinking.
First, some preliminaries about The Stars My Destination and how it interacted with my life. Those of you who also love the story may enjoy recalling how it interacted with yours, but I really hope that readers who have never experienced it for themselves will be moved to find a copy and enjoy.
I first heard of the story because Arthur C. Clarke mentioned it in Chapter 7, “World Without Distance,” in his speculative Profiles of the Future. (Never read it? Do so!) While looking through the science fiction section in my high school library, I found the two-volume A Treasury of Great Science Fiction. In volume two was the entire Bester masterpiece. I paged through it, noted the odd typographical play, and at some point realized this was that book about teleportation Clarke had referred to.
Then I read it.
Oh my God!
Reflecting on it now nearly forty years later, I realize that The Stars My Destination was the first truly adult novel I ever read. I had read others intended for adults, but this was the first one that explored themes I had not previously encountered, certainly not in such raw form. Here was rape. Here was lust. Here was anger, vengeance, death, depravity, sexual deviancy (some kinds of which are still considered deviant), self-destructiveness, irresistible compulsion, and multiple grotesqueries all thrown together in a story that grabbed me by the balls and would not let go until I was finished.
I was used to SF in which characters acted with logic, in which strong emotions were acknowledged and experienced but did not rule the day. I was used to characters confronting problems that required study, action, and sometimes luck, but in the end it all came out all right. But this was like nothing I had (yet) found in Heinlein, Asimov, or Clarke. For sure, it had spaceships, and a war, and settings not of this Earth. But who were the good guys, and who, the bad? It was hard to tell. They were all willing to use the same methods, killing those who got in the way, torturing for information or spite or vengeance. Even the kindest characters could fall in love with the darkest. Who had the pure motives? Who honestly cared for his fellow man? Who among them would I have wanted to spend an afternoon with? The characters portrayed the worst of human behavior and motives, yet I cheered for some and hated others.
In that book I first confronted the ambiguities of adult life.
I won't summarize the details of the plot. If you've never read it, you should. Whether or not you enjoy it, not having read it is as bad as never having read Hamlet or watched The Wizard of Oz. Plot details can be found online; the book does not lack for reviews or critical discussion. Some consider it the best science fiction novel ever written. Suffice to say that the story is set in the twenty-fifth century, when the inner planets of Earth, Venus, and the other terrestrial worlds are at war with the Outer Satellites of the gas giants. And human beings can teleport (Bester terms it “jaunting") by mind alone, but no one farther than 1,000 miles.
The protagonist is Gully Foyle, no hero, but an anti-hero, driven initially by nothing more basic than an animal need for revenge. Revenge drives him across the solar system in search of those who abandoned him in space, to torture and kill them. To make them pay. No one is to stand in his way, not any institution, nor any sense of right and wrong for that matter. Not even himself, for his rage and thirst for revenge forces him to grow, to think, to learn, changing him from a lazy cat into a pouncing tiger.
Chapter one opens with this memorable line: “He was one hundred and seventy days dying and not yet dead.” Gully Foyle is the only survivor on the spaceship Nomad, keeping himself alive in the only airtight compartment left on the wrecked ship, a tool locker, four feet by four, and nine feet high. Periodically Foyle forays from the locker in a patched spacesuit to bring back a fresh air cylinder or food. His trips are limited to five minutes. The suit has no tanks. He has only the air to breathe that's left in the suit when he seals it.
Bester describes the wreck as “mangled” with “great rents in the hull.” It was “filled with a floating conglomerate of frozen debris that hung within the destroyed vessel like an instantaneous photograph of an explosion.” Foyle passes through this debris, knocking it about, every time he leaves the locker for supplies.
On such a trip on day one hundred and seventy-one, Foyle spots a spaceship. It is slowing down to look over the wreck. It is Vorga, sister ship to Nomad. Foyle sets off the distress and rescue flares. His heart soars in expectation of rescue. But Vorga leaves him to die. “The key turned in the lock of his soul and the door was opened.” The cat turns into the tiger.
Just prior to this inciting incident, Bester allows Gully Foyle to see himself in a piece of polished chrome: “. . . a giant black creature, bearded, crusted with dried blood and filth, emaciated, with sick, patient eyes . . . and followed always by a stream of floating debris, the raffle disturbed by his motion and following him through space like the tail of a festering comet."
It is this “comet tail” imagery that ticked off Knight. In the context of complaining about Bester playing fast and loose with scientific facts, about this image he said: “And the stream of debris that follows Gully as he moves, ‘like the tail of a festering comet,’ is picturesque but inexplicable, unless Bester thinks there are convection currents in a vacuum."
No, Mr. Knight, it isn't.
Apparently Knight thought the effect required convection and draft suction in air, and since there was no air . . . But instead of asserting inexplicability, he should have asked himself, “What would it look like?"
Bester presents an airless spaceship, with junk floating around inside narrow corridors. Periodically a man in a spacesuit pushes himself through this floating field of debris. He bumps into this stuff. This imparts motion to it. Most of the junk will have a vector component of this motion in the same direction the man is moving. Junk that ricochets off the walls will retain this forward component. With no air resistance to slow it down, it will continue following the man, much “like the tail of a festering comet."
Mr. Knight, what did you think it would look like?
* * * *
My November column discussed a siting issue with thermometers used to monitor climate in the US. One thing I've noticed about the people who criticize anthropogenic global warming skeptics is that they are very good at parroting disparaging remarks, calling us “deniers,” accusing us of being anti-science, of having ulterior motives, and even of being in the employ of oil companies. They insist oxymoronically that the science is “settled” and any suggestion that it is not brings scorn and derision.
Returning to the thermometers, we are told these are accurately measuring temperature trends in the US, and have been for a century. To do this, what would such a system of thermometers “look like"? They would be sited properly, according to established protocols. The history of each thermometer would be well documented. Data would be taken and recorded consistently and correctly at each station. A small percentage of stations could be expected to fall short of standards, but the vast majority of them would be up to snuff.
When one goes to look, one does not find this, not even close. Therefore, the system is not accurately measuring temperature trends, and any assertion to the contrary is nonsense.
Those who insist that anthropogenic global warming due to excess carbon dioxide will be our doom tell us that the Earth is warmer than it should be. Therefore, at minimum, they must be able to demonstrate what the value of “should be” is, what the world would look like if there wasn't any global warming. This they cannot do.
In my next column, I will examine some of the global warming claims. I will ask the “what should it look like?” questions that have gone unasked. I will make many of you angry.
Disparaging comments do not a measurement make. They have, however, turned this cat into a tiger. Next time, gloves are off.
Copyright © 2010 Jeffery D. Kooistra
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Short Story: A TIME FOR HEROES by Edward M. Lerner
Be careful what you wish for. . . .
Travis Logan was a reader, a movie buff, a TV addict, and a gamer. In short, he was a lover of stories—but not just any story held his interest. He reveled in grand sagas, epic explorations, daunting quests, and perilous adventures. The more larger than life, the more fascinating the story—
And the more Travis's own mundane existence suffered by comparison.
In the stories he loved, dire circumstances forged ordinary people into heroes. The situation might be cruel or capricious, the work of an implacable enemy or of vast, impersonal forces. A debilitating illness. A car crash. Wartime horrors. Zombie plagues. A lover in peril.
It could be anything. But it had to be something.
Alas, for as far back as Travis could remember, he had had no such formative moment. There was no deep, meaningful lesson to define him. In all his humdrum life, there had been no opportunity to seize, no peril to overcome, no noble sacrifice to make, no grand challenge to which he might valiantly have risen. The one incident involving Travis that might fairly be called seminal was, quite literally, seminal, and his parents’ experience rather than his own.
No, Travis had never had a life-altering moment. Perhaps that was why his life was so commonplace and seemingly of no account.
The thing about life-altering moments is, they do not often announce themselves. . . .
Mortars roared and the ground shook beneath Travis. Rock chips flew from the boulders behind which he crouched, as bullets screamed past. Tendrils of mist writhed overhead, lurid with crisscrossing laser-sight beams. His hands hurt from clutching a rifle so tightly.
This was the best game ever.
Here was far more real than the sensory-immersion tank in which Travis knew himself to truly be. His senses were alive, alert to the smallest detail. Hands down, this was the best virtual-reality environment he had ever experienced.
He looked around. His uniform, even the armored vest, was all tans and greens: forest camouflage. Every blade of grass was distinct—except, he noted, when looking out the corner of his eye. The clouds far overhead were like that, too, and the texture of the boulders: details fading on the periphery to conserve computing power. Done right, the optimization shouldn't have been visible. It needed tweaking.
But he wasn't here to critique the graphics or sound effects so authentic that he felt them in his bones or the imaginary pebble so convincingly digging into his butt. His job was putting the game through its paces. Playing.
Only this hardly felt like play. A mortar round landed, the closest yet, shaking the ground. Dirt, twigs, and pebbles rained down on him. Soon the imaginary mortar would imaginarily find its target. It's only a game, Travis told himself. Take your time. Scope things out.
Boulders ringed him. He crept toward a gap between the rocks to peek out.
Travis never saw the sniper who killed him.
* * * *
Bullets whizzed overhead, as many as before. But unlike before, he was going to move. He had a mission to accomplish. He was Zorro with an M-16.
Travis ripped open vest pocket flaps, the Velcro zzps inaudible amid the gunfire. Eventually he found a little mirror on a short handle, a gadget like a dentist might use. That was new, and he smiled. You had to love online gaming. Unseen developers had added the mirror to his gear.
Carefully maneuvering the mirror between and above various boulders, he scoped out his surroundings and even spotted a few of the opposition.
His watch was busted, by a bit of ricocheting rock perhaps. He estimated the time between mortar rounds by his pulse. Call it eight seconds.
When the next round hit, Travis was on his feet while the ground still shivered. Under cover of the smoke and still-falling dirt, he dashed for the nearby woods.
A camouflaged enemy, smirking, emerged from behind a tree and shot him.
Spraying the trees with automatic-weapons fire as he ran, Travis made it safely into the woods. The enemy side kept learning—but he learned faster.
He caught his breath, standing over an enemy soldier dramatically dying. Too Hollywood, but not bad acting for an artificial intelligence. In gamer-speak, a bot. A game-playing, robotic character. That's what all his opponents were: software.
Software embodied in graphics so—graphic—that Travis had to look away. He felt queasy. He told himself he was being ridiculous. The throbbing wounds were no more real than the characters he was here to train.
He was a pro gamer. Lots of companies brought him in-house for a day or a week before releasing a new virt game, to run a final checkout. To test, not to put too fancy a term on it, untainted by knowledge or preconceptions about the game.
But this was much more than testing, as vague as his host had been.
Scripted bots were so last century. They did what the developers instructed and no more. Watch a scripted bot for a few games and you could kill it every time. Where was the fun in that? Or the repeat customers to keep renting time in the very expensive VR tanks?
So most virts added randomness to their bots. The sniper who stood behind a tree today would almost certainly hide standing behind a different tree the next time he played. The variability made play more challenging—until, in no more than a few iterations, the gamer learned to study all the trunks at the forest's edge.
The bot ostentatiously wheezing at Travis's feet had lain prone behind a fallen, rotting log. Better, but still hiding behind a tree trunk. Travis looked around. This sniper could as easily lurk behind that low stacked-stone fence or down in that meandering streambed or—well, that was the point. That the gamer not be able to anticipate. A trained AI—that's what would make this virt a moneymaker. And Travis was here to give the training.
"You're too easy to spot among the trees,” Travis told the enemy. “The log isn't different enough. Mix it up more. Remember that."
With one last flamboyant shudder, the bot died. Its last gasp did not sound much like, “Thank you."
And Travis, in the seconds before the dead bot dissolved into a puff of greasy smoke, didn't feel much like Zorro.
* * * *
I'm getting the hang of this virt, Travis decided. He was deep in the woods, well on his way to his objective, a bevy of dead enemies marking his passage. Shot, grenaded, knifed . . .
Of course he had died many times, too, learning to get this far.
He was running low on ammo, and he went through the pockets of the soldier dying at his feet. Travis found three ammo clips, half a dozen grenades, and a pair of binocs.
Stealing from the dying hardly felt heroic. Did the Scarlet Pimpernel ever do such a thing? Odysseus? Batman? It's not real, Travis reminded himself. And that he would have waited for it to die, if the game software didn't remove the body so soon after. It's not real.
In some still, small recess of Travis's mind, Batman rebuked, “Neither am I."
* * * *
Travis lay flat on the rough ground, binocs in hand, peering out from under a dense thicket. An enemy outpost blocked the obvious routes forward. He could try to sneak past by dark of night, but they would expect that. And the sentry he had garroted had had night-vision equipment. Others would, too.
Dark of night: When would that be? He couldn't remember the apparent time of day he had begun playing. For that matter, he didn't remember whether it was the same every game.
Hmm. How many times had he started over? Curious. Travis couldn't say. Still, he couldn't have been in the virt all that long. He'd had only a modest lunch and he wasn't hungry.
He glanced at his virtual wrist and found his virtual watch shattered again. He shrugged. When next he died and came back, he would take better care of the chronometer.
For now, not in a mood to wait or die, he studied the terrain. There, he decided. A good place for a diversionary explosion or two. And there, an even better spot for waylaying the enemies who must come to investigate.
He crept forward to lay an ambush.
* * * *
For all Travis's progress, the objective still lay far ahead. It was all about the mission now. When, inevitably, he “died” from time to time, he returned through enemy lines with ruthless efficiency. Deaths were the price of advancement.
He disabled tripwires, bypassed sensors, and dispatched enemies, all with casual ease. A trail of bodies littered his wake. The bots learned, but not as quickly as he. If they could, this would be one hell of a game. But they were so much cannon fodder.
Soon, he would reach the target. He would destroy it. Just like in Lord of the Rings, Travis thought. No matter the odds, no matter who tries to stop me, I shall prevail.
Only why did he feel more like some cyborg terminator than like Frodo?
* * * *
A bot lay at Travis's feet. Sure, they were wily—much more so than when he had begun playing. He had learned, too. Natural intelligence still ran rings around the artificial kind.
Apart from some bruises and the rivulet of blood that ran from his torn cheek and down his neck, the prisoner looked familiar. Why wouldn't he? The game software would have only so many faces to put on bots. Travis must have seen this face again and again.
And killed it again and again.
"You're going to talk,” Travis said.
"No, I'm not,” the prisoner said. Hands tied behind his back, he struggled to sit up.
When he had almost succeeded, Travis planted a boot on his captive's shoulder and knocked him down. “I need to know the route ahead. You're going to tell me. If I come across anything that looks even the slightest bit different than what you describe"—Travis unsheathed his commando knife, its double-edged blade a wicked seven inches long—"I'll be back."
"Who cares?” the prisoner snapped. And then—
In a puff of smoke, he vanished.
* * * *
Travis loped upslope, gliding between the trees, skirting an enemy outpost on the valley floor. His mind churned.
Bots disappeared all the time—after you killed them. Removing them was merely fancy graphics and practicality. Dead bodies everywhere would clutter the playing area and waste computing cycles. But for a live bot to vanish? That made no sense.
Unless that character wasn't a bot.
If it wasn't a bot, that made it . . . a player. A gamer. A person Travis had threatened to torture! And if one enemy was a real gamer, more would be.
Travis skidded to a halt, chest heaving, within a small stand of trees. How many gamers had he casually slaughtered? How many repeatedly?
Sure, technically he only killed software. Knowing some of his victims had people behind them felt different. Felt wrong.
It was time for a break. First thing, he'd apologize to the gamer, assuming he could track down who that had been. There must be log files on the game server. Only then did Travis realize—
He had no idea how to get out of the virt.
* * * *
He sat on a fallen, mossy log, on the edge of a small clearing. Faint noises drifted his way: enemies hunting for him. He hoped they could tell him the way out.
He knew one way that did not work: dying. He had died in the game . . . he could not remember how many times. Or how long he had been playing. He remembered planning to check his watch when he reentered the game. He hadn't. He glanced at his wrist.
The watch was broken. Maybe it always started that way.
He tuned out the hunt, struggling to concentrate. Exiting the virt should be a simple matter of opening his eyes. Raising the lid of the VR tank.
But his eyes were open. Here, anyway. He closed them and extended his arms into the dark. Groping in front of him, then overhead, then all around him, he felt . . . nothing. Beneath there was only the rough bark of the log and the cool dampness of moss. No hint of a VR immersion tank.
A part of Travis still needed to struggle onward. How else could he reach the objective? How else could he complete . . . his . . . mission?
He twitched. What, exactly, was the mission? He had no idea. He wondered if he ever had. The game, like this computer-generated valley, might go on without end.
Leaving should be the reverse of entering. He had played many VR games, in many such tanks. Only he had no recollection of getting into a tank this time. Odd.
It was surprisingly difficult to retrieve memories from right before the virt. They seemed distant, as though he had been playing for a very long time. His last pre-game recollection was, was, was . . .
A computer lab. VR tanks. A tall, moon-faced man, standing. It all felt less real than the virtual log on which Travis “sat.” He frowned in concentration. That man. Cav something. Cavender? Cavendish?
Cavanaugh! That was the man's name. Alan Cavanaugh. He was Travis's host and the company's creative director. Cavanaugh held a helmet, dome down, like a hardhat lined with tiny silvery Lego blocks. Sensors, of course. Lots and lots of sensors. EEG on steroids.
Cavanaugh said, “I'll explain the game in a minute. For the best experience, we'll configure the tank especially for you.” He offered Travis the helmet. “Put this on. This will read out your ideal settings."
Travis remembered thinking that a personally calibrated VR tank would be awesome. He remembered taking the helmet out of Cavanaugh's hands and setting it on his head—
And appearing, dressed in camo, pinned down by enemy fire, amid a jumble of boulders.
* * * *
Travis sat tailor-style on the ground in the center of a wooded glade. His hands rested on his lap, palms up and fingers interlaced. His rifle, well beyond his reach, its ammo clip removed, leaned against a jagged stump. “Let me out,” he said to the air.
No one answered. Nothing happened.
He waited, looking harmless.
Enemy troops eventually rushed into the clearing. Most were expressionless: clearly bots.
One shot Travis faster than he could ask the way out.
Out of the boulder field and across the meadow, into the woods and deep into the valley, Travis had once again left bodies in his tracks. The mayhem had nothing to do with a “mission” and everything to do with his need to hide. He had to disappear, to make the enemy spread out hunting for him.
Now he hugged a hollow in the ground, beneath a thatch of torn, tall grass. A scout approached, circling inconsequential bumps and dips in the terrain with the telltale algorithmic fussiness of a bot. Travis let it pass. Eventually a second appeared: another bot. Travis allowed it, too, to go by unmolested. And then—
Nuances of motion and stance said this was a gamer. When the prey turned his back, Travis burst out of hiding. The enemy scout stiffened as a rifle barrel prodded him in the back.
But this wasn't an enemy, only a link to the outside world. The enemy was whoever kept Travis inside the game.
"How do I—?” Travis began to ask. Only no speech, no sound at all, came out of his mouth. The programmers had been busy again.
He was too surprised even to notice what killed him this time.
* * * *
Amid a too-familiar jumble of rocks, bullets zinging overhead, mortars blasting, ground trembling, Travis considered. There was much that he remembered only imperfectly. The tastes of foods. The colors of a sunset. The clothes he had worn to the “test” session. The names of the game and gaming company were completely gone.
And yet . . .
He remembered enough to know he was no mere game character. Who would fill a bot with the names of kindergarten classmates, and the capitals of the fifty states, and the smell of freshly baked bread? His memories, however incomplete, were his.
Scripted bots. Randomized bots. Artificially intelligent bots. He was none of those things. What came next? No question: Naturally intelligent bots. Uploads.
Me. 
Target for an ever-growing legion of players who would seek to kill him. Again, and again, and again.
In a flash of light and sound, a mortar round found him.
* * * *
Rocks. Bullets. The roar of mortar rounds. Deep in thought, Travis ignored them all.
He had been copied into this game.
The real Travis would know the goal of the game. He would remember getting into a VR tank and know how to open it.
Would an uploaded copy know? Apparently not. Or rather, for the copy there was no tank. He was only bits inside a computer, the ghost within the machine. There was no door for him to open.
The mortar rounds crept closer.
For what it was worth, Travis knew when the copy—he—had been made. Personal calibration? Ha!
Was he a bootleg upload? No way. Flesh-and-blood Travis might log onto this game any time, recognize himself, and sue the company for everything it was worth. Why risk it?
No, Real Travis had agreed to this. That Travis didn't remember the discussion only meant Cavanaugh brought it up after the copying process. Real Travis would have jumped at the chance to star in a virt—and happily collected his royalties.
Because I would have, Travis thought sadly. And I'd have been wrong.
Blam!
Clods of dirt rained down. Travis's ears rang. His nose bled. That was close. In another round or two, inevitably, the enemy would find the range. In a few scant seconds . . .
He didn't feel much like Batman, Zorro, or Frodo. He didn't feel inspired by them. He didn't feel like fighting, or even like moving.
Travis remembered wishing life had—even once—dealt him a real challenge. A worthy challenge. A seminal moment. The type of defining moment that forged true heroes.
Real Travis, yielding to vanity or cash, had had his seminal moment. In dooming his own upload to purgatory, Real Travis had shown himself unworthy.
And me, Travis thought. What about me? This is a seminal moment. My seminal moment. I choose to fight no more.
My hero now is Gandhi.
As the whistle of an incoming mortar shell swelled, Travis wondered how many times, and in how many uninteresting ways, he must die before the game masters ended the slaughter.
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Short Story: CARGO by Michael F. Flynn
What makes a Dark Age?
Early morn, and the sun is up, though the proof would be hard to come by, for the clouds are low and the color of old dishwater. Bright threads of white flash through them like the shuttle of a loom, and distant rumbles follow soon after. A sudden rush of wind rolls through the snug Moren Valley, tousling the grass and whipping the tall, thin trees.
Little Jace runs through the woods as fast as he can, though the brush grows close and thick and there is no trail. He trips on a stone and sprawls into the ancient leaves and cast-off bark that litter the woodland floor. But he is a small boy and resilient and aside from abrasions on his palms and knees he feels no pain. The urgency of his mission propels him to his feet, and shortly he breaks into the open ground at the edge of the village. “Uncle Nob!” he cries. “Uncle Nob!"
In the village of Moren's Run, any man is Uncle, and might be father.
No one answers him. They are busy lashing up the shutters on their huts against the coming rain, hauling laundry from lines, gathering rust-threatened sickles and hoes under shelter. Dogs yelp. Boys hustle thunder-spooked sheep toward their pens. Amidst the bustle, one more rushing, shouting boy goes unnoticed.
Jace spies Teffny, the priestess, bending into the wind, holding her gowns against herself. She has been out ensuring the fertility of the spring fields with the Chosen Man and has been chased from her duties by the sudden squall. “Ma Teffny!” cries Jace. “Ma Teffny! Have you seen Old Nob?"
Teffny grabs her poke bonnet before the wind can deprive her of it, and her skirts whip up around her knees. “Over there,” she says, trying to point without releasing the various holds on her clothing. “By the cornfield."
Jace hurries past the huts and down onto the low ground from which a knot of men is trotting uphill with hoes shouldered like spears. He searches the faces, but Uncle Nob is not among them; so he runs through the newly planted corn, past the corpse of the Chosen Man, until he spies Old Nob standing at the edge of the field and watching the approaching storm clouds.
Nob is thin and tall, very much like the sapling beeches, and like them he sways, though whether from the wind, as they do, or from drink, Jace does not guess. Nob's long, white hair flutters in streamers off the side of his head.
"Uncle Nob!” the boy calls over the bluster of the wind. Lightning zigzags through the approaching clouds like a mouse through the fields.
"Holy Franklin,” the old man says. “Holy Franklin . . ."
"Uncle Nob!” Jace calls again.
This time, the old man hears him. He turns and his eternal sadness is broken for an instant by a smile. Uncle Nob's face is much like the lowering clouds overhead. Seldom does the sun pierce it. More often, it rains. “Jace!” he says. “Where have you come from?” Then, toward the flickering sky: “Holy Franklin!"
Maxwell unleashes his daemons and the clouds crackle like dry autumn leaves underfoot. Lightnings flash, one after the other. The sky booms.
Jace tugs at his sleeve. “Come quick, Uncle Nob. Come quick! Bro Will is in awful trouble."
"Oh, what now?” Uncle Nob bends over, close enough that Jace can smell the liquor on his breath. “What has that delinquent. . . ? Ay-yi! Such thunder!” He makes fending motions, but even as he does, Franklin summons a bolt to stab the cliffs across the river.
Jace pulls again at his sleeve. “You must come-see!"
"Oh-ho! Must I? Just past sunrise, and already. . . ? I swear: If'n a boy could get in trouble while sleeping, Will would find a way to do it.” Uncle Nob laughs a little. “Well, come along, lad. Where is he?"
Nob is already striding out of the cornfield, his long legs stepping high and storklike, pausing only for a bow of respect toward the Chosen Man, on whom he throws a token clod.
No one marks their passage through the village. The rain and lightning have herded everyone inside their huts, as the boys had earlier herded the sheep into their pen. The village now huddles snug against spring fires, dry so long as the rain does not find the chinks among the wattles.
The wind dies while Nob and Jace are still only partway to the woods. A few big drops strike the path and raise craters in the dirt, then more drops patter the nearby leaves, and then it is sluicing down upon them. “Ho-ho!” Nob laughs as his long hair is plastered against him. “A good soaking for us, Jace! And it'll be good for the corn.” He holds his arms out to the side and dances a few twirls until he staggers. Jace steadies him.
"Mama says you drink too much,” he tells the old man.
Nob smiles conspiratorially and bends close to the lad's ear. “You know why she complains? ‘Cause that leaves less for them. Ha-ha!"
The air turns bright as daylight, throwing everything for an instant into black and white. The thunder follows close on its heels, loud as all the drums of Midsummer Night. Jace yelps and Old Nob takes him by the shoulder. “Steady, boy,” he says. “Franklin ain't a-hunting you personally."
The rain has turned the dirt track to a thick, syrupy mud that threatens to pull their moccasins from their feet. Old man and boy step onto the berm, where they must fight the tall grass, but where the footing is better. Here and there, past rains have scoured the dirt from the underlying asphalt.
The rain subsides into a steady drizzle and the lightning passes over them toward the east. They seek shelter under the trees, but the gusty wind shivers the branches, and the leaves dump their portions of water on them, so that it seems to rain even under the canopy. “Where is Bro Will? What's he gotten into now?"
"This way.” Jace scampers through the underbrush that crowds the wide pathway while Nob struggles to keep up. Passing the Great Pylon, he pauses long enough to rap it for luck, listens to the hollow echo, then swings across a fallen pole on one of the cables that still dangle from it.
"Slower,” Nob grumbles. “I ain't no deer."
The path horseshoes across the shoulder of the Hill. The rise is steep and here the clay has nearly sloughed off, leaving the old road exposed. Only where the hawthorn and mulberry and sawgrass have grown through the asphalt has the soil remained stubbornly in place. Nob grows uneasy.
"You know you ain't supposed to come up here,” he cautions the boy.
Jace pauses and looks around. “I was a-following Bro Will."
"He ain't supposed to come up here, either."
Jace leads him off the old road and into the woods, through soaring birches and maples and circles wide ‘round a thickly woven stand of stickerbushes. Animals huddle miserably in burrow or nest, their usual cacophony silent. Limestone boulders, decked in moss, jut from the soil. A crick bubbles between an old foundation and a rotting stump. Jace jumps atop the stump and leaps the crick.
"How much farther?” Nob complains.
"Hush now, Uncle. See yonder? There he is.” Jace has brought him at last to a hazel thicket overlooking a small, hidden dell. Nob remembers the dell, from long ago, and wishes for a jug of the potato liquor, because his head is beginning to throb like the recently passed storm. He sees that Will and two of his friends have set up shelfs. He begins to shiver, and it is not entirely from the soaking he has gotten from the rain.
The shelfs have been fastened to a row of saplings, resting in the crotches of branches, held fast by vines. On them lie crabapples, wild strawberries and blackberries, acorns, scallions, and the like. On them, too, sit a few rusted old cans, and wickedly incorruptible plastic bottles. Beside each item a square of birch bark has been affixed, bearing sigils scrawled in charcoal. The rain has washed much of this away, and so Will and Kenn labor to restore them while Shairn weaves branches into an overhead roof. Off to one side, a cracked and corroded device sits upon a stump.
A cash register, Nob remembers the name his gramper had used years ago. Although what a register is, and what makes it cash, has remained ever since a delicious mystery. You put “money” in it, gramper had said, and that lets you take some of the food. But of course that had only deepened the mystery. What was money? And why would people not share the food, anyway? Gramper had once seen such things with his own eyes, but he had seen it with a child's understanding.
It will be our little secret, Nobby, the old man had said.
Nob's big hand clamps down on Jace's mouth, and he drags the boy away from the thicket. Not until they have emerged from the woods and reached the old roadbed does he release the boy.
"Why'd you do that?” Jace asks; but he asks in a whisper, for he understands the message of the hand.
"Quiet, boy. I have to think."
"That was a store, wasn't it?"
Nob's long, dour face bends toward him. “Where'd you hear about stores?"
Faint rumbles drift from the east, where the storm now waters the Jersey lands. The western skies are still dark, promising more rain to come. Jace toes the ground and his forefinger augers his cheek. “I dunno."
"Don't lie to me, boy. This is important.” Nob lifts a hand, as if to strike, and Jace cowers. But the hand descends slowly, the promised blow withheld. “It's important,” the old man says again. “'Specially now you shown me."
"I heard Bro Will talk about it."
"He's talked about it?” Nob's dismay curls his features.
"Just with Kenn and Shairn. They didn't know I was in the loft. Uncle Nob, how did they make those shelfs?"
"They didn't make them. They must have pried them from the ruins."
"But . . . that's a sin! It's inner proprit!" Then, the boy drops his gaze and toes the dirt once more. “I'm sorry, Uncle Nob. I shouldn't of said that. Not to you."
"No need, boy. It is a sin."
"But your mama . . ."
". . . was inappropriate. I know, Jace. I know. But that was a long time ago. I was no older than you are now. She told stories from her father, my gramper."
Jace's eyes grow round. “She knew her father? But . . . how would she? Everyone takes turns so we can save our jennickdy versday."
"Genetic diversity.” Nob helps him with the pronunciation. “Maybe she was mistaken. But everyone remarked a resemblance in their features."
"Like folks say Bro Will favors you?"
Nob falls silent. “Yes,” he says finally. “Like that."
"Did you know your gramper before they. . . ? You know."
"Before they stoned him? Yes. He was an angry, bitter, old man. He frightened me. I never cottoned to him. You see . . .” Nob hesitates a long time before continuing. Above, a cooper hawk circles hopefully just below the cloud deck; but all sensible mice are in their burrows and he soon gives it up. “You see, my gramper was a boy your age when the Crush came, and he . . ."
"He lived in the Old Days?” Jace's mouth forms an O of astonishment. “Did he tell you stories? What was it like?"
"Walk with me.” Uncle Nob sets his long legs moving and Jace scampers to keep up.
"What's Bro Will doing?"
"It's an ancient prophecy. ‘If you build it, they will come.’ He figures if he builds a supermarket, someone will come stock it."
Jace skips beside him, swinging his arms. “A sooper . . . A what?"
Nob does not look at him. “I don't really know. Words my gramper used. A market is when farmers bring all their produce to the same place to trade . . ."
"Like when we meet with the fishermen from Glennen?"
The old man's head bobs. “Yes. And a store is a place where you keep things like food to use later."
"Like the grain pits."
"Yes, like the grain pits, and the corn cribs.” He quickens his pace and Jace scampers to catch up. “Story is, the people of the elder days will return with trucks. And these trucks will carry wonderful cargo. Breads and cheeses and cuts of meat; sweets keener nor any honey; big, red, juicy apples; potatoes and beans and . . . Oh, well, everything. And they'd last a long, long time before the mold and rot took them. No one in them days had to sweat in the field with his hoe or sickle. And kids like you didn't have to sit out in the fields all day and scare off birds. No one had to grind her own corn or bake her own bread."
"It sounds . . . wonderful."
Nob smiles a little, but only a little. “So it probably ain't true. Remember I told you that. They're only stories. There was more: fruits that we don't have no more because they came from so far away it was sinful to eat them. Bananas. Oranges. Grapefruit."
"What are they?"
The old man shrugs. “Gramper said he ate ‘em when he was a boy, before they all ran out and no more came. I figure grapefruits was like the grapes that grow over in Brown's Valley. But the rest . . .” He waves his arm. “Ach . . . It don't matter no more.” He falls silent, thinking of Will and the store he has set up in a hidden dell.
"Will, Will, Will,” he says. “What am I gonna do?"
A little ways farther on, past the Long White Wall, the trail bends and ahead on the left is a jumble of the red, rectangular rocks that gramper had called brick. It is overgrown and a sugar maple has taken possession of the site, undermining everything with her roots. Nob steps closer and peers into the rubble, but Jace, when he finally catches up, stops at the edge, where the brush tears up the asphalt.
It is as he had feared. The shelfs are gone. And the cash register.
"What you looking for?” asks Jace with a quaver in his voice.
"Nothing.” Nob remembers how gramper and he used to play store, a long time ago. But it was all coming apart even then, the old man had said. Dad told me the shelfs were fuller once.
The past is always more golden, Nob thinks. We remember our youth, not the world.
Nob clambers up on the unsteady pile and grips hold of a steel post that had once held the wall in place. From here, the ruins in the Great Valley can be seen, peeking through the forest.
Directly below, two broad pathways run in parallel from horizon to horizon, each wide enough for a dozen people to walk abreast. Grass and brush shroud them and the forest crowds close enough that, in places, roots have broken and lifted the stone beneath the sod. The High Way, gramper had called it. And, indeed, parts of it ran on bridges high above gullies and rivers.
Beyond, the skeletons of buildings lurk among maples and beeches and pines: huts of brick and stone and wood, some of them two or three levels high, sagging roofs of shingle or slate. All broken up now; all tumbling down, seized by vines and uprooted by trees, rusted by rain, flexed by wind. In the middle distance stands a great stone building, and beyond it, the edge of the cliffs that drop down to the Eastbound River. Lesser pathways cut the woodland into unnatural rectangles and triangles enclosing weedfields where the white of Queen Anne's Lace quivers amidst the timothy and the wild lawn-grasses. To the northeast, a thin pall of smoke rises above the cliffs where the Eastbound tumbles into the Southbound River.
He hears a clack and, turning, sees that Jace has found a thighbone protruding from the dirt and, having pulled it free, is using it to bat stones about. “Goal!” the boy cries.
Nob climbs down gingerly from the rubble. “Jace, put that down,” he says when he reaches him. “We best be getting back while the rain holds off."
Jace yields the bone with ill grace. The boys of Moren's Run will be playing stick-and-ball against the fisher boys of Glennen come midspring day, and every bit of practice helps.
Gramper used to pry skulls from the soil and pretend that he had known them in the Old Days. Alas, poor York, he would say. I knew him. And then the old man would laugh. Nob thought now that his grandfather had been more than a little touched in the head.
It's remembering will do it, Nobby. If you don't remember, you'll never miss it.
Jace has climbed atop a rusted and broken gaspum. “Is that the Old Day village?” he gasps. “It's so huge! It goes on forever!"
"At least two days’ brisk walking, gramper told me, from east to west."
"That's inner proprit. No wonder their huts all fell down and Mama Earth ate their bones."
"Likely so. But gramper said . . .” Nob snaps his mouth shut. It would not do to repeat such stories to a chatterbox like Jace. His grandfather had been stoned for telling them. And, later, his mother. Sometimes he imagines what it must have felt like when the rocks struck.
"What did your gramper say, Uncle?"
Nob crouches and shakes Jace by the shoulders. “Listen to me, boy. They were all lies. Gramper was a crazy old coot. What he said about the Fall of the Cities, it weren't true. He was just a boy your age when it happened. How would he have known?"
"Maybe his mama told him? Then he told your mama, and your mama told . . ."
"Stop right there. Yes, mama told me, but I don't believe ‘em, and neither should you. Flying through the air? Talking through the air? Boxes that think? An’ no one dying of the red measles or the hacking cough? Fables outta books! I think half his stories, they never happened to him. He read them outta books until he thought they did, and how can you trust what's written in a book? How you know a story's true if'n you can't look a man in the eye when he tells it?"
Jace frowns with almost comical concern. “Your mama had books."
The old man nods absently. “Yes. That's why they stoned her. They belonged to gramper's parents and they brought ‘em along when they came out to the countryside. The village burned them, of course, in the fighting right after the Fall; but gramper—or maybe his mama—hid some. And later . . . And later . . . They caught my mama with ‘em."
The rain begins again. No thunder this time, only a steady shower. Nob releases Jace, stands and looks around the little clearing, back toward Moren's Run, eastward toward Seederville. No one is abroad in such weather. Only little Jace and himself—and Will and his two friends. That fool boy! What is he to do about him? That Jace will keep silent is beyond credit. It will be the stoning ground for all three.
No, maybe not for Kenn and Shairn, he thinks. Not for a first offense, and not if they turn witness against Will. But Will has been chastised with the rods twice already, and this offense will violate the ancient tradition of Three Strikes.
"Let's get outta the rain,” he says, and leads Jace to the shelter formed by two corners and fragment of roof of the old brick building. They huddle there while the water pours around them, while it drums the roof and drips through the cracks and splits.
There is less of the building now than there had been when gramper had showed it to him . . . When? The year the wolves came? The year the river froze? How many summers have passed since he was Jace's age? No one remains alive now that he knew back then. Nob studies the great stone building off to the north and, through the curtain of rain, realizes that one of its two towers has fallen since he last saw it. A building so solid looking should last forever. Perhaps it is only a trick of the rain.
Nob sighs. How much of this will remain should Jace live to be an old man? Will he remember what it was like today? He glances at the boy, who gives him a grin of shared secrets, but shows no interest in the ruins on the valley floor below them. Something gramper once said comes back to him. It ain't when we forget how we done something, Nobby, the old man had said, wagging a blunt forefinger in his face, it's when we forget we ever done it.
Nob hurls the thighbone from him and it spins away into the brush. Not for many years has he come back to this place; and he has never dared to venture into the Big Village down in the broad river valley. The spirits of the elder folk haunted the ruins.
I ain't a-feared of no old huts, he remembers Will saying many years later—when the roles had shifted and Nob had played gramper to Will's Little Nobby. When he had told Will the stories his mama had entrusted to him.
"I made a terrible mistake,” he whispers.
"What's that?” asks Jace. “What mistake?"
Nob shakes his head. When he closes his eyes, he sees his mama tied to the stake in the stoning yard; hears the thud of the rocks as they strike her; hears his mama's curses turn to screams, then to sobs, then to silence. She has come to him since then in the night, in his dreams. Keep the faith, Nobby, her spook whispers. Never forget.
But he does forget. He drinks so that he can. He wishes he had his jug with him now. It would warm him nicely and take the chill off his bones.
Gramper maintained a grim defiance, crying out only once to say, “I seen it myself. Which of you can say that?” Now, when Nob spies his reflection in the pool where Moren's Run settles before her final rush to the river, it is gramper he sees staring back. And the villagers keep an eye on him, lest he fall into his mama's ways. There has not been a stoning in many years, but the stake is still in place.
And so he has kept the faith, but what has it gained him but that Will now faces stoning in his turn? It was a mistake ever to pass the stories on, whatever his mama's spook might say, whatever gramper might think. But Will had been so eager. . . . And few enough were the children of Moren's Run who showed eagerness for anything at all.
"The storm's a-breaking up, Uncle . . .” Little Jace has stepped out from their little shelter and is searching the western skies. Patches of blue have appeared among the wrack of clouds. Golden rays streak through them, caressing the hills and the ruins and—for just a moment—it seems to Nob that the ruins live, that the walls and houses are whole and the roofs unbroken. But it is only an illusion of sun and shadow.
He pushes himself to his feet. “Come on, Jace. Time to be a-getting back."
"What will happen to Will?” Jace asks. “Will they cane him again?"
Nob closes his eyes. “No, Jace. Not this time. Not the third time."
Jace says very quietly, “We gotta tell, don't we?"
Nob sees that the boy has begun to realize how serious things are. Impulsively, he throws his arm around the boy's shoulders and hugs him to himself. “That's the Law,” he says. “'He who knows of heresy but speaks not up is as guilty as the heretic.’ But it don't bind children your age."
Little Jace could no more keep quiet than a magpie. The village would hear. And they would know if Nob had kept quiet. As guilty as the heretic. As bad as his mother, they would say. And the old man before that. Bad blood in the whole family. And it would be “a time to gather stones together."
He studies the old time village—the city—conscious now that he is seeing it for the last time. He will never dare come here again.
Was it really that they ran out of cargo, the way the village often ran out of stored food during Great Hunger Month in the early spring? Or was it like gramper said: that they wouldn't let themselves go out and look for cargo, that they wouldn't let themselves dig or drill or build those big workshops anymore? And after a while no one could keep things running or even knew how to do it. That's what Mom always said . . . gramper would tell him.
No one would ever know if the stories had been true. What did it matter anymore?
"They're all gone now?” Jace asks. “The books?"
Nob says nothing for a while. He studies the faint pall of smoke rising above the edge of the cliffs. Someone has built a fire, he decides, down on the flats where the rivers join. In the still air, he hears distant whinnies and a faint irregular hammering. “Yes,” he says. “The books are gone.” Then, more brusquely, he shakes out his clothing as if to air it, and says, “On your way, Jace. Mind the mud. See if you can find any foxglove on the way back."
Nob walks slowly and Jace, with a little boy's energy, races ahead. The old man does not quicken his pace, nor does he call on the boy to wait. Instead, he walks alone; or as nearly alone as a man can who is haunted by spooks.
* * * *
Ma Teffny comes to him as the gloaming changes the greens to black and the forest seems to hunch closer around Moren's Run. It is the hour when children shriek to bedtime stories. And the hour when Nob seeks the solace of his jug and the potato liquor. It is called ‘moonshine’ for this very reason.
He has put himself outside of half the jug when she pushes aside the curtain to his hut and steps inside. There is a wooden bucket that Nob uses to bring water from the creek, and Ma Teffny upends it and sits herself upon it. Her face is haggard and Nob can see lines in it that he does not remember from earlier visits.
"Berto and Charz found the dell,” she says. “You was right. Will and them set up a store. No doubt about it. Oh, Earth! What am I going to tell their mothers?"
Nob takes a drink from the jug. He thinks he hears his mother's voice and does not turn round lest he see her. “That's where we men are lucky,” he says. “We never know which kids are ours."
Teffny studies him a moment. “Sometimes, you can guess. Hand me the jug, Nob."
Nob hesitates, then extends it to her. The priestess puts it to her lips and her throat works. “Oh, that's sweet!” she says, lowering it. “That's a knife in the brain."
"I drink to forget,” Nob tells her.
She considers that. “Yes. You got more to forget than most. Nob, you can't think I want to stone Will. My own sister's son? But how can I make an exception? First there was that dam . . ."
"He thought he was doing us all a favor, that it would irrigate the fields."
"A dam! On a stream! You may as well put chains on your mother's hands. What kind of favor is that? I thought the caning would teach him something."
Yes, thinks Nob. It taught him to hide. But he keeps this in his heart. Oh, Will! What have I done to you? He takes the jug back from the priestess and takes a long hard drink, willing the oblivion that he seeks nearly every night; willing dreamless sleep, now that there is one more spook to haunt it. “Telling you about that store," he says, “was the hardest thing I ever done."
Teffny puts a hand on his knee. “You did the right thing, Uncle."
He shakes his head. “No, I didn't. There wasn't no right thing to do."
She takes the jug away and sets it on the dirt floor beside her. “Must you drink every night?"
"Oh, yes.” And he lays his long face into his hands and weeps. “I'll never see him no more!"
"Nob! No, Nob, listen to me. He's better off."
"It's my fault."
"Well, yes, Nob. What'd you expect? You bent him with those demon-stories you used to tell. All that magic . . . It makes folk unhappy."
Nob gathers himself. “Magic? Haven't you seen the Great Pylon just outside the village, with the wires still dangling from it? What of the towering O'erpass that carries the old highway over the river? Men once built those."
"It gotta be magic,” she answers. “It gotta be. Because we'll always live in their shadows. Better they be magicians than men. Better that their magic went wrong and destroyed them. Or else we'll always yearn for something we can never ever have."
Nob rubs a sleeve across his nose. “That why Will gotta be stoned? For our peace of mind?"
Teffny stands. “Worse than that. When Berto and Charz finally found the dell, they were gone, all three of them. Charz tracked them as far as Seederville, but they didn't go there. They went down into the Old City.” She shivers and hugs herself. “'S death to go there. All those spooks . . . The Seedervillers told Charz they been hearing sounds from below the cliffs. Trees cut down! And they heard some sort of awful chuffing, and they glimpsed a demon swimming up the Southbound River belching fire and black smoke from its rear. Stoning would be kinder than to fall into the hands of demons."
"They ran . . . “ says Nob.
"Yes, and that is your fault, you drunken old fool. The directions you give us were off. Charz and Berto went the wrong way and they got all tangled up in the stickerbushes. All that thrashing around musta warned Will and them, and they panicked."
The old man nods slowly. “Ah."
Ma Teffny studies him for a moment. “Just how drunk are you, Nob?"
"Very."
The priestess grunts. “I won't press it. Lend me a torch. It's getting dark and the wolves will be a-coming down."
Nob lights a torch from the hearth and hands it to Teffny. He stands in the doorway in the cool of the spring evening and watches until she has reached her own hut. Then under the meager light of the fingernail moon he slips around back to his potato patch, where he drops to hands and knees.
Finding the flagstone by touch, he grunts it aside and claws away the dirt until he has opened the clay-lined storage pit it covers. His hand gropes within . . . and it is empty. The books are gone, both of them.
Old Nob rocks back on his heels. “Ah, Will,” he whispers yet again. He never will see the boy again. There is no assurance that whatever folk have come upriver and settled at the Forks will treat Will and Kenn and Shairn with any kindness. But there is a chance, and that is more than Moren's Run would have given him. The old man brushes a tear with his sleeve and he turns his face to the pockmarked sky. No one sees his tears except the fingernail moon, half hidden by scraps of clouds.
Night has fallen and the darkness is almost complete.
But not quite.
Copyright © 2010 Michael F. Flynn
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Novelette: CONNECTIONS by Kyle Kirkland
It's not always clear who's really in charge—or how.
Half the crystals of my projector needed replacing and my eyes were gummed with sleep, but I managed to recognize the grainy 3-D image that had appeared in my room. There was a dead man staring at me.
The image spoke softly in that familiar gravelly voice. “I hope I didn't wake you, El. I know you keep odd hours."
"Arden,” I said, trying to work some saliva back into my mouth. Arden Kirst, my old mentor. Last Friday his car disconnected from the power rail and plunged two hundred feet into a utility substation.
Slowly my brain got into gear. Things like this used to happen often back when I was growing up—people forgetting to make preparations beforehand to switch off their artificial-intelligence systems. I remembered getting a birthday greeting every year from a great-aunt who'd died in 2015. But it didn't happen so much with the newer models.
The AI stood in my room, where the projectors were aimed, looking very much like Arden—piercing gray eyes and jutting chin—and squinted at me. The AI's sensors were probably having trouble seeing me—the image transmission of my home communicator wasn't in any better shape than the projector—and the system represented this fact in the AI's image.
"Did you attend my services?” asked the simulacrum.
I coughed. “Well, I . . ."
"Yes, yes, of course. I know how it is. Busy and all that."
Actually, Nadia nixed the funeral service because she said those things were mostly pomp and pretence. But we'd gathered last night for a farewell dinner. Some of us had drowned our sorrow in too much alcohol. I had a distinct and unpleasant memory that one of us greatly exceeded the bounds of good taste and manners. That someone, I believe, was me.
But I wasn't going to try to explain our grief to an AI with the emotional capacity of a child. I sat up on my bed and put my feet on the floor. One foot touched cold concrete and the other landed on a crumpled suit. Three walls and a high-resolution screen enclosed me. The sound muffler failed to prevent my hearing a neighbor practicing for a rock-and-roll gig.
"You're always on a case,” said the AI. “Actually, that's why I called. My apologies for failing to warn you. Bit awkward, I know."
"What do you want?"
"My death was no accident,” said the AI. “Of that you can be sure."
I wasn't sure about anything. We'd talked about it over the weekend. Arden had seemed depressed before he died, so suicide was a possibility. But the cops said it was probably an accident.
The AI said, “I want you to find out what really happened."
It's not that I didn't care. Just the opposite—I cared too much. A seasoned biodet avoided cases like that.
The AI misunderstood my hesitation. “I can pay. A lot of the estate slipped through Yoobie's fingers—some of my patent royalties haven't been frozen."
"Forget the money."
"But . . . you won't take the case? I thought we were friends. I don't understand."
I wasn't sure I understood either. “I'll look into it,” I told him. “Pro bono."
"You will? Splendid!"
Maybe it was because I didn't trust the cops. Or maybe it was because I wasn't such a seasoned biodet. But I was also suspicious.
The AI shook its finger. “It was Yoobie. Yoobie had a hand in it, I'm certain of that."
I didn't think so. If it had been a sabotage job, it was a clever one. Which would have required an unprecedented degree of competence from the Bureaus.
I told the AI that I might need to dig through Arden's personal files later. It said it would “stick around” and provide access whenever I wanted. Then it logged off the comm.
Unusual. Most AIs wouldn't have taken the initiative to call me. If they weren't terminated, they'd keep performing their preassigned duties, putting in digital appearances when the owner was unavailable and making low-level decisions using algorithms that were supposed to mimic the owner's personality and behavior. Or, if idle, an AI typically would have gone into standby mode.
After washing up and downing a tasteless vegmix, I headed out. My vision remained blurry but feeling and motivation had come roaring back. A lot of things had been going wrong lately, and not just within our organization, because it was happening to Yoobie officials too. A number of suspicious and unexplained deaths had occurred—Arden, Yvonne, and a few others came to mind. Many of them looked like suicides. We knew Yoobie was suppressing the news about the deaths, which was normal since they always suppressed bad news.
But when things start to go wrong, the government was a good place to start looking for the cause.
* * * *
A young woman with honey-colored hair and an angular face was waiting at the usual booth in Brohm's speakeasy on 33rd. To the microphone I said, “Bottle of Coke.” To my assistant I said, “I know I'm over thirty and my memory isn't what it used to be, but don't I have three assistants?"
Barbara gave me a cool look. I've seen Barbara smile once, but that was when Jake slipped getting onto a conveyor and got his backside wedged between the rails, after which the supposedly nonslip surface became nonslip again and did a marvelous job of gripping the seat of his trousers and pulling the pants, along with hot red boxer underwear, down to his ankles.
Barbara pulled out a comm from her purse. “Shall I call the others and tell them to get down here?"
"You realize Yoobie often monitors public networks?"
She smirked. “And responds to suspicious activity in an average of twenty minutes, in which case all the contraband will have vanished and everybody will be sipping Yoobie beer and discussing biodiversity."
"Every once in a while they can sneak up on you.” Which reminded me of Arden, and the possibility that his suicide or accident was neither. “I'll contact Sandra and Jake later. Right now I've got a mission for you.” I pulled out my comm and transferred the necessary data to her device via a direct link.
She looked at her screen and grimaced.
"Something wrong?” I asked.
"Same old crap. I go to the Bureau of Statistics and start filling out forms and initiate the month-long process to get the information we need, while you, I'm sure, will proceed to obtain it in a hour or two."
"Right."
Barbara slammed her comm into her purse.
"We need to keep up appearances,” I told her. “Patience is a virtue. And a necessity if you have to deal with the government."
"But that's just it! You don't deal with Yoobie. That's what I wanted to learn from you."
Sometimes I suspected that we trained our new people too slowly. Particularly smart ones like Barbara. But you have to be careful.
"First you learn to walk,” I said. “Then run, and then fly—"
"Yeah, yeah, yeah. You don't trust me. That's the trouble."
A bot brought my drink. I noticed the table was otherwise empty. “Buy you something?"
"I had a peppermint earlier."
"Have another."
"No, thanks. Too many refined carbs really aren't good for you. Just because the United Bureaus forbid something doesn't mean you should eat or drink it all the time."
I took a swig of Coke. “You've got a lot to learn about freedom.” I belched and hoped Brohm's carbon dioxide scrubbers were working. We worked hard to undermine Yoobie's authority so that we could preserve as much freedom as possible. You've got to enjoy freedom to the fullest whenever you have the opportunity.
Barbara frowned and slipped out of the booth. “Excuse me, I've got a date with a bunch of bureaucrats."
She took one step and accidentally bumped into Sandra, who had just reached the booth along with Jake.
Sandra rubbed her shoulder. “You want to watch where you're going, Barb?"
"Why don't you show up on time?” said Barbara, as she stormed away.
Jake and Sandra sat down at the booth. My two older assistants worked together well, complementing each other; Jake was tall, wide, and jovial, and Sandra was short, thin, and serious. Jake looked at me and said, “I'd ask what's bugging her if the question hadn't become so monotonous."
"Give Barbara some time,” I said. “It takes more than two months to settle into a job."
Sandra gave me a skeptical look.
Jake leaned toward the order mike and said, “I'll have a root beer, Coke, cheeseburger, and an up-yours-Yoobie bar. Oh, and a side order of dark chocolate, please.” He shrugged. “I'm starting to engage in more sensible dietary choices."
"What's up today, boss?” asked Sandra.
I told them about my conversation with the AI.
"Wow,” said Sandra. “That's big. Arden Kirst was one of the leading geneticists at the Crogan Biomedical Institute, wasn't he? If his AI thinks something was up—"
"An AI that may or may not be his,” I corrected.
Jake rolled his eyes. “Always suspicious, aren't you?"
"That's why I'm not in rehab watching an I.V. shoot neuro-corrective drugs into my system, and promising to be a loyal Yoobie voter in the next election."
A bot brought Jake's order. Sandra commandeered the root beer.
Sandra said, “Most people don't need drugs to convince them to elect pols who give them money."
"Which means we're dumb,” said Jake.
"Your job,” I told them, “is to visit the Crogan Institute and learn as much as you can about what Kirst was working on.” I transferred some background information on Kirst's publications. “And check to make sure his AI matches the one who visited me. I've given you the specs."
"What's your job?” asked Jake, his cheeks smeared with cheese.
"To make sure my assistants do theirs."
Sandra was about to say something when the alarm bell rang. An instant later a bot rolled up to our table and tilted it, collecting every scrap into the incinerator in its belly. Another bot wiped our faces and squirted masque in our mouths. We rinsed and spit into the bot's cuspidor.
I got up. I told my assistants to hang around for a few minutes, then I headed for the exit. Bots were handing out bottles of Yoobie beer, and the stereo system was now tuned to United Bureaus Public Radio.
Just as I got outside and stepped onto the busy sidewalk, a U.B. Public Relations officer stopped me. Tall, blond, and gorgeous. She must have been high-ranking because she displayed an S.R.C.B. on her green uniform.
"Smile, citizen,” she told me.
I smiled as she aimed the spectrometer. A bored-looking assistant in khakis stood behind her.
My rinse job must have missed a tooth, because the instrument reading gave her pause. “We've been alerted of contraband in the area, citizen,” she said cheerfully. “Have you seen any illicit substances this morning?"
"No."
She glanced skeptically at the spectrometer's output. The instrument had probably detected a trace of refined sugar from the soda. She also looked at her ID machine. “Well, Mr. Ellam K. Troy, what have you been doing this morning?"
"I just walked through a crowd of rock-and-rollers."
"Ah,” she said. “And their perfumes—"
"Intoxicatingly cloying,” I said, making a face.
"That explains it. Where are they?"
I pointed toward an art school nearby.
"Dirty little gangbangers,” muttered the officer. Her shoes clicked on the plasticrete as she headed toward the school.
Her assistant took two steps and then stopped beside me. Staring at me—making sure I was watching him—he tapped his comm twice, then hurried to catch up with the boss.
I waited until I rounded the corner to pull out my comm. Dozens of people were walking or belting past me, so I punched the “private” button and put the comm up to my ear.
"Good morning,” it said. “I observed a small speck of dust on your E.R.C.B. badge of merit."
I slipped the comm back into my pocket while a chill ran up my spine. I hadn't recognized the man, but the message was up-to-date in the codebook. We issued that kind of warning only when a member was in grave danger.
* * * *
The community bus looked full, and I was in a mood for some privacy anyway, so I hoofed it two blocks down the street to a rental agency. Along the way I sent out warnings to all three of my assistants: stop what you're doing and hide. Jake and Sandra affirmed receipt at once. Barbara didn't. Great—yet another thing to worry about.
The rental agency's business thrived this morning, as it usually did when the buses were crowded. A line snaked all the way to the door, which was underneath a guide rail. Cars hummed overhead. A heavy scent of ozone hung in the air.
A beefy guy with a proprietor's badge came out. “Sorry, bud,” he told me, “we'll rent everything we got before your turn comes up.” He pushed me out and started to close the door.
On the chance that he was one of us, I quickly said, “Uncle Barry loves me!"
He hesitated, and I knew I'd struck gold. He closed the door, but a minute later he returned. He'd recognized this week's emergency code phrase. “You're in luck,” he said, ushering me inside. “We got a crate I wouldn't rent to nobody except a guy like you in dire need."
I palmed payment, leaving a ring of sweat on the platter.
A moment later I was in the best “crate” I could have asked for—a highly illegal carbon-belcher with a turbojet to supplement guide-rail power. A cowcatcher mounted on the front tossed slower vehicles to the side and a grappler leap-frogged the other car's rail attachment so that I could pass, leaving in my wake a trail of wildly oscillating cars. And probably seasick passengers.
Still no word from Barbara.
Just because someone wanted to put me in the recycle factory didn't mean that they were also after my assistants. But that was the way these things tend to work. If the boss gets knocked off then so do the underlings, because nobody knows what they might have been told or what they could find out if they had access to the boss's comm.
The first thing to do was find out who wanted little old ladies to be planting their geraniums in my ground-up and sanitized remains. That might be hard to figure out. Most detectives have a lengthy list of enemies, and those of us who specialize in biology tend to get involved in the messiest cases—family disputes, violent crime, and affairs of the heart and other organs. Mostly other organs. Add to that my membership in the Opposition. You could probably stand anywhere in the city and spit on the shoes of half a dozen people who'd consider me good potting material. I'd spent so much money escaping enemies that I was already in debt up to my chin.
Did Yoobie finally peg me as an Op? Maybe, but if I hadn't made any mistakes then that must mean somewhere, somehow, a smart U.B. official existed.
Could it have been a false message? Doubtful. All of our guys are careful—or at least competent—otherwise even Yoobie can catch you. And you don't want to think about what happens after that.
I had nothing to go on but a hunch. That hunch involved Arden Kirst.
* * * *
At the Bureau of Statistics I detached the car from the guide rail and piloted it to a garage. Yoobie sensors detected the turbojet exhaust and undoubtedly alerted a patrol. I quickly exited the car and disabled Yoobie video monitors with a video-frequency scrambler. The car's autopilot engaged the weak battery-powered engines and floated up to the ceiling with its fans, attaching itself using magnetic stabilizers. An automatic adjustment of the nano-paint did an excellent job of camouflage.
No success pinging Barbara's comm. Maybe I'd gotten too soft lately. Discipline had become lax.
Ionic columns grandly adorned the entrance to Stats. A thin mid-morning crowd trickled in and out. Rows of potted flowers emitted a rich aroma. I walked by some roses, flowering courtesy of the dearly departed.
"Citizen,” I said, nodding to a local pol as I ascended the steps. He saw my E.R.C.B. and returned the greeting.
When I entered the building, a bot unplugged itself from the battery recharger and rolled its three-foot frame into the nearest booth. “Good morning, Ellam K. Troy,” it purred. “How may I serve you?"
"I believe,” I said, ensuring no one was close enough to listen, “it's my turn to serve."
After a pause, the bot said, “No, I think it's definitely my turn."
"No, it's mine.” I pulled out my comm and examined the bot's input receptacles until I found a promising target. “Don't you remember? You double-faulted."
More electrons coursed through its circuits. “Citizen, are you searching for tennis information?"
I found an adequate interface plug for my comm and inserted a cable. The protected data I wanted could only be downloaded from a hard link. “Nyet,” I said. That kept the machine preoccupied for another few seconds while it tried to figure out if I was Russian or if I had mispronounced “net.” I attached the plug.
"Citizen,” said the bot, “I have detected—"
"Have you located the swertzer?"
"Please repeat, citizen. I do not understand."
I watched the blinking light on my comm as my search program churned through the databases. Meanwhile, I had to keep the Yoobie bot in chaos, but not so confused that it would call for a human supervisor, and not so threatened that it would call for a security guard. Fortunately, Yoobie had to wire their AIs to handle the lowest common denominator. If you made the bot think you're an average citizen—slow on the uptake—then their algorithms churned through mountains of data trying to make sense of what you said, which consumed too many resources for them to do much else. It was the only time I ever gave thanks for an ineffective educational system.
"Swertzer, switzer, swalzer! Don't you know what that is? What kind of bot don't know that?"
I waited for it to decide which version of the word I really meant to say. The light still flickered and I started to sweat. My heart seemed to beat in synchrony with the light. Any minute a supervisor could stick his head in the booth.
The bot said, “Are you referring to Emerald Salker, the professional tennis player?"
It always amazed me that everything had some kind of connection, however tenuous, with almost everything else. I'd never heard of that guy.
The light stopped blinking. I detached the cable at once.
"Yes, thank you. His last win?"
"Emerald Salker is female. Her last major tournament victory occurred at the United Bureaus Open, two years ago."
I pocketed my comm. “Thanks, little buddy. That's it."
"Are you satisfied with this visit to the Bureau of Statistics?"
"I think I got what I wanted."
When I returned to the garage, a Yoobie patrol was just leaving. They'd gotten tired and had given up the search for my car, and were in all likelihood heading back to a speakeasy for a doughnut. I ordered the car to pick me up and attach to the nearest guide rail under legal power. The cowcatcher retracted into the nose cone. No sense alarming Yoobie when you don't have to.
"Where to?” asked the pilot module.
"Just drive."
Barbara's comm still didn't respond. Without knowing where she was, I couldn't help. If something hadn't happened to her she'd get the message I had left, and there was nothing more I could do.
My comm had finished digesting the downloaded data. I'd retrieved all the recent requests for information concerning Arden Kirst, along with oblique references and indexing activity. I configured the comm to project the screen onto a flat surface—the roof of the car was the best one available. I had to hunch uncomfortably in my seat, but the large area let me scan a lot of data at once.
Nothing important leaped out. But in the three days prior to Kirst's death, there was a significant spike of activity at the Crogan Biomedical Institute concerning Professor Arden Kirst. Although I didn't have time to sift through the data, the activity was likely the result of a multitude of queries. Shortly before Kirst died, he'd become a popular man.
Then I configured my data-mining algorithm to search in Kirst's data file and my file for cross-references. It pulled out anything the two files had in common. If the threat on me was in some way related to Kirst, there must be some sort of link between us.
The algorithm found plenty of links. I'd been his student. Later I'd worked for him. He'd mentored me for my R.C.B. Helping Ops or future Ops obtain genuine Responsible Citizen of the Bureaus merit badges was a specialty of Kirst, and he'd been proud of it ("the only time I was glad to have students fall asleep in class,” he'd often said). He'd given me a leg up on my Extremely R.C.B. later. Kirst had also written recommendations in support for my license application to the biodet czar.
I got smart and limited the results to the most recent three months. And that's when everything became both clearer and more mysterious at the same time.
A line scrolled on the screen displaying Kirst's stepdaughter and her ID number. I knew nothing about her. Kirst had married his second wife, Nadia Yates, about three years ago, and she apparently had a daughter by the name of Jennifer Yates, though I had never heard of her until now.
At first I thought there had been a mistake. What did Jennifer Yates have to do with me? A crosscheck confirmed the link and provided the details. The ID number was the same as a young assistant I'd hired two months ago—Barbara J. Marion.
* * * *
Parked on the fifth floor of a garage about three blocks from home, where I could keep an eye on the entrance to the building and the window of my eleventh-floor room, I watched for any unusual activity. Nothing appeared out of the ordinary. I'd almost decided to go in when I spotted a Yoobie officer walking out of the exit and looking around. Short, blond, and good-looking.
She might have been doing any one of a number of things, not necessarily looking for someone. And if she were looking for someone, it might not have been me—more than a thousand people lived in that building.
But I had a hunch that she was after somebody. And that somebody was Ellam K. Troy.
Maybe she was one of us and maybe she wasn't. The secrecy we maintained and the rules about members knowing only other members within their cell started to seem catastrophically inadequate. It helped to prevent wholesale snitching and disastrous Yoobie round-ups, but it also meant that distinguishing your friends from your enemies was almost impossible.
She crossed the street and entered a veg-to-go diner.
At $200 an hour, I couldn't afford to stay parked here for long. Besides, there was someone I needed to see. I decided it wasn't safe to go home, so I ordered the car to slip out of the mooring and ease onto the ramp. A minute later the car hooked up with one of the main arteries, and, under legal power, I headed for Arden Kirst's old house in the suburbs. The house now belonged to Nadia Yates.
On the way I kept looking behind me. Sure enough, someone seemed to be on my tail. But they kept their distance.
It probably wouldn't have hurt to let them follow me—nobody would have been surprised that I should want to visit Arden's widow, and I didn't think I would be putting her into any danger by doing so. But I decided not to take the chance. I fired up the turbojet and lowered the cowcatcher. After that, the only thing behind me was seasickness.
My comm buzzed as I arrived at Yates's house. Sandra's voice came from the speaker. “El, you there?"
I powered down the turbo, detached the car from the rail, and parked it illegally on top of a nearby house.
"Go ahead,” I told her. “But be quick. And don't linger at wherever you're calling from."
"Jake and I are at the Crogan Institute. It's all right, we've been here a while and nothing's happened."
Another rebellion. “I thought I told you two to hide."
"We did. In a way, I mean. This institute's a real labyrinth. I'm not even sure we can find our way out."
I sighed.
"El? You still there?"
"We're going to have a little talk about this later. Now tell me what you learned."
"Not much, actually. People weren't very communicative. According to rumor, Professor Kirst was onto something big, but no one was sure exactly what it was. Plenty of speculation, though I think most of the researchers we talked to were just tooting their own horn."
"You're probably right. But did any common thread emerge?"
"A lot of people mentioned artificial intelligence."
"AI? That doesn't make any sense. Arden Kirst was a geneticist."
"I know. But one of the projects he was working on when he died involved the genetics of intelligence. And he'd been seen studying computer science and AI engineering texts."
Something began clicking in my mind. “How about the digital signature of the AI who called me? Is it Kirst's?"
"It was."
"Was? You mean—"
"One of Kirst's colleagues told me it had gotten zapped late this morning."
There went my “client.” Funny thing. I briefly felt as if I'd lost someone—almost as if Kirst had died twice. But it'd only been a relatively unsophisticated computer program. I recovered quickly.
Sandra went on. “But listen, El. That might not be his only AI system. Several people told me that they thought Professor Kirst had designed something a lot more advanced. And he'd gotten someone to build it."
"Who?"
"Don't know."
"Is Jake there with you?"
A deep voice came over the line. “Yeah, boss."
"Have either of you heard anything from Barbara?"
"Not a peep."
I struggled with how to phrase the next question. Before I could get it out, Sandra asked one of her own.
"Is she in trouble, El?"
"I don't know. I don't even know who she really is."
"Come again?"
"Tell you later. For now let me ask both of you this. Have you spent much time with Barbara since she's been working for me?"
"You've got to be kidding,” said Jake. “You know how she is."
Sandra said, “She isn't very nice, and we've never seen each other outside of work, as far as I can recall. I think she's an intense young woman. Smart and aloof. The only time I ever saw her smile was when Jake—"
"I remember. Okay, that's what I thought you'd say.” I raised my voice. “Now hear this: Both of you go somewhere safe. I suggest Brohm's. Yoobie raided it once today, so they probably won't be back until tomorrow at the earliest. Stay there until you receive further instructions. If you don't hear anything more from me by this evening, spend the night with some friends or relatives—someone you trust. Oh, and one more thing. If either of you ignore an order again, you're fired."
I closed the link.
Kirst and AI? It didn't seem like a good fit. He'd never worked on it when I was close to him, although he could have gotten interested in it later. His research interests mostly involved the regulation of genes and gene expression—which genes got switched on and how much of the associated protein was produced, and when and where in the body this occurred.
The car floated down to street level, where I killed the fans and rolled up to Nadia's place. It was the third floor of a tetraplex. The floors were staggered so that each resident enjoyed a sunny terrace. I knew she was home because I'd pinged her comm a few moments ago. I checked in at the security gate and got permission to enter. Nadia answered the door at once and ushered me in.
She still hadn't cleaned up from the wake. I apologized for my behavior last night.
"I would have been offended if you hadn't shown some emotion, Ellam. Some loss of control. The other guests . . . I'm not entirely sure they cared."
Nadia took my hand and we navigated our way around the clutter and sat down on the terrace. “Hair of the dog that bit you?” she asked.
"Nothing for me."
We stared at each other for a moment. Nadia looked about twenty-five years old though she clocked in at thirty-three—more than two decades younger than Arden. She wore her black hair long, though this morning she'd tied it up in the back. Her face, which hinted at a tropical ancestry, had paled today, looking unusually bright in the sunshine.
A brief smile showed on her face. “You're here to discuss something sensitive?"
"Yeah. First let me ask about Arden. I heard he was into AI?"
A bot rolled out with a tray and two glasses of ice water. Nadia set them down on coasters. “I don't know much about what Arden did at the institute. I know he was excited about something, but I haven't the slightest idea what. We didn't talk about our work. His or mine."
Examples of Nadia's work lay scattered on the terrace. Her terra-cotta sculptures had won some awards in the art world, of which I had little knowledge.
She kept staring at me. “You already know genetics and biology baffle me, and Arden never understood abstract art. What is it you really want to ask?"
I took a sip of water, clanked the ice a little. “Where is Jennifer Yates?"
"Ah,” she said. “So that's it."
I waited for her to volunteer more information but she kept silent. A painful expression clouded her face.
"I'm sorry,” I said, “but it's very important."
"I don't see how."
"Do you know where she is?"
Her voice grew hard. “Yes, I do, Ellam. She's returned to the earth."
My mouth fell open.
"She died in the influenza epidemic five years ago,” she explained.
That would have been two years before she met Arden. It would account for why I never heard any mention of Jennifer Yates.
"Can I see a picture?” I asked.
Another brief smile flitted across her round face. “Always so suspicious,” she muttered. “Wait here."
She got up and returned a moment later with an imager. It showed a series of three pictures of a teenager who looked a lot like Nadia, except her eyes were lighter and her cheekbones were more prominent.
"I'm sorry,” I said.
"Why did you want to know about Jennifer?"
"Have you ever heard of Barbara J. Marion?"
She shook her head.
"She stole your daughter's old ID number."
"But how?"
"I'm guessing that Yoobie neglected to void it. That happened occasionally during the epidemic, when a lot of deaths occurred at the same time."
"But what would this person gain by using an old ID number?"
"That's what I'd like to know.” I got up to leave. Then another thought struck me. I told her about the call I'd received from Arden's now presumably switched-off AI.
"Remarkable,” she said.
I nodded. “Almost as remarkable as the connection between Barbara and Jennifer. Do you mind if I . . . I mean, is it all right if I . . ."
Nadia rescued me. “Arden spoke highly of you, Ellam. I'm sure he wouldn't have minded if you rummaged through his personal effects."
"Won't take but a minute.” And it didn't. I hooked up my comm to his organizer, and a few seconds later the data had successfully transferred.
"Amazing,” said Nadia, shaking her head. “A man's life, compressed into some number of bytes of data."
"No. Not a man's life. Just his data."
I said good-bye and Nadia embraced me before I left. I had so little in common with her and her world that we'd probably become strangers after the removal of our only link—Arden Kirst.
No sign of anyone sniffing around, so I climbed into the rental and powered up the batteries. Next stop: Barbara's listed address.
Sure, it was probably false, but worth a look. I had nothing better to do until I could sift through Arden's data. And that would require some time, unless I had access to my computer system at home. But I remained afraid of returning home. Maybe I could find some other system of comparable sophistication. And deviousness.
After I punched the coordinates into the car, it fanned up to the guide rail and set off toward the city.
It really bothered me that I didn't know who Barbara was. My HR software performed detailed background checks on everyone I interviewed for a job. In the eight years that I'd been an independently licensed biodet, I'd never before had cause to question its effectiveness. But Barbara, or whatever her name was, did an Uncle Barry on it. All the lies had sounded good.
That kind of mistake could potentially cost a detective his life.
Why had she applied to me for a job? She certainly didn't need to learn much—she knew how to manipulate the databases as well as anyone I'd ever met. I only discovered her secret by a lucky accident, probably because she failed to adjust a few data points here and there. Which was no shame because you can never get them all, not with so much data and so many databases in the world. She was a pro. Unless, of course, someone else had done the work.
I didn't bother pinging her comm again. When she'd found out I was snooping into Arden Kirst's business, she probably figured I might latch onto her secret, so it was time for her to disappear. She wouldn't be easy to find, unless she wanted to be found.
Maybe she'd turn up again. I felt certain that her connection to Arden Kirst involved more than just the illegal appropriation of Jennifer Yates's ID. She'd used the number to legitimize her identity and routed all queries to a new file, a new person—Barbara J. Marion. That took an incredible amount of skill and hard work. And it took an intimate knowledge of Jennifer Yates's ID and data portrait. I doubted that Barbara pulled Jennifer Yates's number out of thin air.
Who was the young woman I knew as Barbara? She was flesh and blood, that much was for sure; I dismissed any thought of her being the sophisticated AI that Kirst had allegedly invented. That couldn't be true for a number of reasons, not the least of which was that bot hardware could not yet come anywhere close to approximating the human body. She was a real person and she had a past. And a reason for hiding it.
I also discovered that she had a sense of humor, after all. Her listed address contained a recyclable pillow and mattress factory. It was called “Stuff It."
My comm rang. I answered on audio.
A gravelly voice said, “Hello, Ellam. I'm Arden Kirst."
I hesitated for a moment. “The AI?"
"No. I'm Arden Kirst."
I shook my head to clear the last remaining cobwebs from last night. “You died,” I said reasonably.
"But I was reborn."
* * * *
At six o'clock that evening I parked in the garage at the Crogan Biomedical Institute and walked to the genetics building. The codes in my comm worked perfectly, and security granted me access. It was an optimal time—only a few people remained at work, but the hour wasn't late enough for my presence to arouse suspicion. The conference room unlocked at my command. I entered, closed the door, and fired up the central console. Arden Kirst's image appeared. It was sitting in one of the chairs at the table in the center of the room.
A simulacrum, like the last AI, but the institute's projection system was much better than mine. “Good evening,” it said. “I trust the data I sent got you here without trouble?"
In no mood to chat with a machine, I said, “Who's after me and why? Who is Barbara J. Marion, or whatever her name is? And why does she have Jennifer Yates's ID number? What was Arden Kirst working on when he died? What kind of AI are you?"
The simulacrum smiled—the same mischievous grin that Arden had sometimes shown—and scratched the side of his nose with his thumb, the same way Arden had done when someone irritated him.
"Always so eager, El. Just like when you were my student, peppering me with questions—"
"Save the reminiscing for later. I want some answers."
The smile faded, and those gray eyes perceptibly narrowed. Kirst was willing to humor someone just so far, and then . . . Although I knew I was talking to an AI's digital representation rather than a real person, it was easy to imagine otherwise.
"Let me tell you a story,” persisted the AI. “Of an idealistic young man who had just earned his doctorate in genetics and thought the world was at his feet, waiting to be conquered. You see, he believed in everything that he was taught. He believed in science, and he believed in the government. Oh, yes, the government, too. United Bureaus. Both genetics and Yoobie seemed incomparably intellectual."
"I already know that Kirst fell in with the Yoobie crowd when he was young. Earned his Supremely Responsible Citizen of the Bureaus merit badge by the age of twenty-four. Almost unheard of."
"Yes, but did you know how I really felt about it? Deep down inside? I believed in it, Ellam. I believed that only a large, powerful central government could solve our social problems. It was the only way—evil, perhaps, but necessary."
"And then you realized that it could solve only a few of our problems, and in the process created an even bigger one—a loss of freedom. I get it, Arden.” I paused. I had already started thinking of this machine as Arden Kirst. It seemed to have much more than Arden's memories, which even simple AIs could store and access efficiently and to some degree intelligently. This AI was using data in a humanlike way. It almost seemed to be human—and apparently thought of itself that way.
"No,” it said, “I don't think you really get it. But you're, what, thirty-two now? Not enough time. Your thoughts are still too shallow, if you don't mind my saying so."
To steer the conversation to a more pertinent topic, I asked, “Who's Barbara? I mean, really, who is she, deep down inside?"
Kirst smiled. “That's the Ellam I know. Sarcastic. But you weren't always so sarcastic. There was a time when you were more like I was, when I was young. You have, or had, great ideals."
"Who's Barbara?"
Kirst scratched his nose. “As I was saying, this idealistic young geneticist got a job at Crogan Biomedical Institute and married a responsible, idealistic young woman by the name of Cleo. You met her much later, Ellam, after the realities of life began to wring out most of the ideals of this young and initially happy couple."
Cleo, Arden's first wife, was a short-tempered and extremely self-centered person—at least by the time I met her.
"At first, the young couple decided the most responsible thing to do was not to add to the overpopulated, overburdened Earth. As time went on and their relationship deteriorated, Cleo decided to avoid even the possibility of ever having kids—at least with me. Instead, she turned to a cadre of young intellectual friends of hers, who gathered for weekend ‘retreats,’ as they called them, to read poetry or Plato and write theatrical plays that supposedly revealed the profound meaning of life. They scoffed at us mere mortals. And in the meantime, one of these poor mortals—namely, me—met a vibrant, witty, incredibly brilliant woman. A visiting professor at Crogan."
Kirst paused and sighed.
"I think I see what's coming,” I said. Now that I thought of it, there was a slight resemblance between Barbara and Arden Kirst. But I hadn't noticed the connection because I hadn't been looking for it.
Kirst went on. “Did you know that even in our age of advanced science and technology, there isn't a foolproof contraceptive?"
I nodded.
"She didn't want the baby. She insisted on an abortion. And Yoobie agreed with her.” Kirst's eyes grew hard and cold. “It was at this point, I think, that my infatuation with our government finally withered and died. And the relationship I had with this woman quickly turned acrimonious."
"But you fought it. The abortion, you held it up with lawsuits. Right?"
Kirst nodded. “Until I exhausted all avenues. Oh, there was no chance that I'd succeed. Yoobie would see to that. The fetus was doomed. Or would have been, had it not been for me."
"You delayed it long enough for the fetus to live outside the mother."
"Yes. It's not that I'm against abortion—when both parents agree. But that child was just as much mine as it was hers.” It paused. “I'm not entirely sure why I wanted it so badly. It's hard to explain. I guess I wanted someone to love and someone who would love me back. Real love, not the kind of love that adults have for each other. Not conditional love, but the unconditional kind of love that bonds parent and child.” It sighed. “Or so I thought."
"How much did you bribe the doctor who was supposed to perform the abortion?"
"Nothing. I didn't have to. Yoobie assigned the doctor and determined the course of action, as it does for all health issues, but fate smiled upon me. I knew the doctor. More importantly, I knew he had a habit of making some money on the side by writing bogus prescriptions. Some of my students had gotten into trouble because they had been caught abusing these drugs, and I discovered the source. It happens a lot. I suppose if Yoobie would pay doctors more, this sort of thing would happen less."
"Okay, you didn't pay him, you threatened him. Either way, you—I mean Arden Kirst—got your hands on a baby that couldn't exist. At least not legally. The mother was anesthetized, probably after the doctor started talking about ‘complications,’ but the operation wasn't what she'd expected. She never found out, did she?"
Kirst shook his head. “I couldn't tell her, or the child would be . . . I don't know what would have happened."
"Don't you think that was a little unethical?” I paused. What good would it do to lecture an AI?
"It was a lot unethical,” admitted Kirst. “I'm not proud of it. But the whole damn system is unethical. A monstrosity of lies, incompetence, tyranny—"
"I know, I know. I'm on your side. I'm an Op, remember?"
"She was beautiful. You should have seen her. Little toes, fingers, a nose so small I was scared she couldn't breathe. When I held her in my arms, I knew I had made the right decision. And she was healthy; she overcame the prematurity. And she's as smart as they come. Smarter than even her mother and father put together!"
"You had to find the means to get Barbara—what's her real name, by the way?"
"I called her Eve.” Kirst shrugged. “I thought about calling her Andromeda, after the galaxy, but I got caught up in the whole mystery of her birth. And it was a struggle to support her when Yoobie keeps such thorough track of every citizen. I couldn't have done it by myself."
"This was when you joined the Opposition?"
"Exactly. They didn't trust me at first. They saw my S.R.C.B. and the young age at which I'd earned it, and they probably dug up old essays I'd written for the school paper. Do you know that I once seriously advocated the public flogging of anybody who takes Uncle Barry's name in vain?"
"Extremism will do that to you. Warp your mind, I mean."
"Anyway, they told me to go stick my head up Uncle Barry's arse. But then I showed them my child. I told them to find her ID, if they could. Find out who she was. They took DNA, RNA, protein samples, everything. Nothing was in the databases. She couldn't exist—but she did. I told them the story often enough that they finally believed it. And they helped. We got a rotating set of numbers, kept building new files, new backgrounds. It was a real pain. I also had to hide the child, which wasn't too difficult because Cleo divorced me the minute she found out about the lawsuits I'd filed and so forth. So I could live in peace with my daughter, even though I couldn't admit having her. Schooled her myself. And then I met Nadia."
"Nadia knows about Eve, I assume, even though she didn't tell me."
Kirst shook her head.
"No? You're kidding. You never told her? That's—never mind. You didn't tell me either, and you probably avoided telling anyone else you didn't have to. But you got hold of the old number of Nadia's daughter, along with enough data to construct a file in the system that could answer almost all the queries consistently."
"That's right. I mean the Ops in my cell did. Our cell, I guess I should say, since you belong to it too. They're much better with computer systems than I am. I love Nadia, by the way. In case you're wondering."
"I'm not. I mean, I have other priorities at the moment. Like staying alive and out of rehab. And finding out just what kind of machine you are—and what Arden was working on."
Kirst's eyes brightened. “Emotions. The secret to intelligence, Ellam. And—"
Someone banged on the door.
I froze. Helpless and unarmed—Yoobie threw you into rehab if you even hinted you had a desire for a gun—I was trapped. Had Kirst's AI set me up?
A voice came from outside. “Hello? Is anybody there? We'd like to hold our meeting now."
Kirst frowned. “Why don't people follow the rules? They're supposed to use the computer to reserve a specific time to use the conference room."
The voice grew more insistent. “Hello?"
"They're probably not going to give up,” said Kirst. “We'd better let them in. Just tell them you were downloading some data."
I inserted my comm into the outlet. “That's just what I'd like to do—download data. Send me Kirst's lab notes."
"May I ask what you intend—"
"Do it,” I said. “Now."
My comm's input light started blinking.
"While you're still here, I need to tell you something,” said Kirst. “I don't want to . . . it's hard for a father to admit—"
"Hello? Who's in there?"
"Just a minute!” I yelled.
"My daughter killed me,” said Kirst.
I gaped. “She what?"
The door rattled.
"She's dangerous,” said Kirst, “so be careful. We'll talk more later. Just watch out while you're on campus. Good luck!” The image disappeared.
I recovered from the shock and opened the door. “Sorry, be done in a second,” I said calmly, as if nothing had happened. You learn how to do this as an Op or you'll find yourself babbling incoherently in rehab. “Come on in."
A dozen people walked inside, some of them giving me curious glances. But the screen in the center of the room displayed “authorized visitor's download,” which seemed to allay their suspicion. When the comm light stopped blinking I unhooked it and left.
* * * *
I spent the whole night in the rental car, parked at the institute's garage. The car was too narrow for me to stretch out in the back seat; the driver seat reclined, though not all the way, so I ended up with a stiff back and a sore neck. And not enough sleep, for two nights in a row. I woke up around dawn feeling like hell. Déja vu.
But I'd spent part of the night productively studying the data I'd obtained from Arden's house and the lab notes the AI had transferred. The most important bits involved genetics and intelligence. Not my specialty, but I'd learned something while working for Kirst.
Kirst had made a significant discovery, or at least he'd thought so. Considering the advanced capability of his second AI, which was surely based on the new findings, I'd say he'd been right.
People had been using computers to process data for a long time, but nobody had ever figured out how to configure them so that they could make decisions and inferences that are similar to human intelligence—in the fraction of human beings that had any these days. The problem was that scientists didn't understand how humans did it, so how could anyone program a machine to mimic the process? Programmers tried using logic circuits, complicated rules of problem-solving, patterns, and brain-like devices in the attempt to make an advanced AI. Success up until now had been limited, though artificial neural networks continued to be promising.
Arden Kirst found an important component of human intelligence and, in the process, the means by which computer experts could implement that component in a digital system. According to Kirst, emotions are the primary means by which humans process data. Data without emotions are just valueless, disconnected numbers and facts. That was the theory, anyway.
Genes and gene expression play a strong role in emotions and mood. Genetics doesn't explain all of human behavior, but it influences almost everything to a certain extent. Genes code for proteins such as enzymes that catalyze the synthesis of neurotransmitters to carry messages between brain cells, along with receptors that receive the messages and reuptake molecules that terminate the message. How much and what kind of proteins get made will strongly influence a person's feelings and emotions as well as how the brain processes data.
In a complicated way I couldn't fully understand from Kirst's notes, emotions modulated the processing of data. The theory held that emotions are the links by which the brain connects data in meaningful and intelligent ways. In this view, emotions are not byproducts of human intelligence, they are the origins of human intelligence. Rather than being the results of thought or perception—I feel sad, for example, because I failed a test—emotions are essential links in the generation of intelligence. Emotions place a value judgment on passing or failing a test, for example, which would otherwise have no implication and would pass thoughtlessly from the mind. The more complex the emotions, the more complex the intelligence.
Maybe Kirst was right and maybe not. But his ideas had apparently inspired some computer experts to fashion remarkable AIs by mimicking the process in digital systems.
Kirst's theory had also inspired another development, but the data weren't clear about what it entailed. There were even signs that Yoobie had something to do with it, because I found several official documents related to “factors under discussion.” Kirst and Yoobie? That made no sense at all.
I'd finally fallen asleep even though my head had been spinning like a vortex. When I awoke, it was still spinning. If I didn't get out of that car and stretch my legs I would go crazy.
I'd parked on the eighth floor. Avoiding the elevator, I took the stairs to the ground floor. Early morning sunlight streamed in; the sun had come up, the sky was bright blue. Blearily I walked outside. I kept walking, basking in the sunshine.
Ten minutes later I saw the Yoobie agent who had been at my residence the other day. And she saw me.
I turned around and started walking quickly back to the garage. I could hear her following.
How had she found me? Street sensors? Satellites? Yoobie seemed anxious to talk to me.
This time, I began to think, I'm in over my head.
Just as I reached the garage I heard a voice call out, “Citizen Ellam K. Troy!"
I raced into the garage, sprinting to the stairs. The elevator wasn't an option because she could shut down power if she wanted to. With pumping legs and fists and lungs on fire I reached the door to the stairs. I made it in plenty of time.
But the door was locked.
Of course. I'd forgotten that they always keep the first floor doors locked from the outside. The stairway was an emergency exit, and they didn't want people using it as an entrance. To go up you had to use the elevator.
I could hear footsteps behind me. Caught.
One little mistake. That was the first thing you learn as an Op. All it takes is one little mistake. They get you, they put you in a room with an I.V. and a bunch of people wearing white coats who shake their heads and wonder aloud at your obvious psychiatric needs because you can't accept that Yoobie is the answer that solves all problems. So they fill you full of drugs so that your brain turns to mush and you drool and babble. Then they reeducate you, and the first words you learn to say are, “Uncle Barry is my shepherd, I shall not want."
The footsteps were right behind me. I turned around, fists ready. She'd zap me, but I was going down fighting.
An explosion in the street sent both of us diving onto the plasticrete floor. When I looked through the wire fence that enclosed the ground floor of the garage I saw a burning car parked at the curb.
The Yoobie official and I exchanged a stunned look. Cars don't blow up—there's nothing inflammable in them, except for the illegal ones that have so many safety features that accidents never happen. And it'd been so long since I saw anything burning that my gaze was riveted on the dancing orange flames.
She hopped up and ran toward the carnage. I took two steps, then I stopped and slowly turned around. Standing behind me in the shadows was Barbara. Or Eve. But force of habit would keep me calling her Barbara.
"Let Yoobie deal with the car,” she said. “Nobody got hurt. All they'll find is a bunch of broken, melted composite materials from the car of a professor I don't particularly care for, and the residue of an explosive chemical mixture that I placed in it thirty seconds ago."
"I know who you are,” I told her.
"Congratulations.” She waved a black object at the stairway door. It popped open, and she kept it from closing with her foot. “I warned you that you were in trouble. And what do you do? You wander around outside like a lost child."
"You warned me?"
"Who else knew you might get into trouble?” She inclined her head toward the doorway. “You waiting for Yoobie to catch you again?"
I hesitated.
"Fine,” she said. “Do what you want.” She went inside.
The door swung on its hinges. Just before it clanged shut I got there and prevented it from closing, although not in the way I had intended. Two of my fingers got caught between the door and the wall. I said ouch in a creative sort of way.
Barbara opened the door and rescued my fingers. “I'm not sure you're worth the trouble, but come in anyway. I've got some first aid in the lab."
She led me through another doorway that somehow slid open in the wall. From there we entered a tunnel lit by organic LEDs stuck to the cinderblock walls. After a couple of turns to the left, Barbara opened a similar door in another wall by using the black wand, which I assumed emitted a code of pulsed electromagnetic radiation or exerted some specific sequence of electric or magnetic forces.
My hand throbbed in pain, although I could tell nothing was broken.
I found myself in a well-equipped biological laboratory. Barbara gave me some antiseptic ointment and bandages. I stood beside a DNA sequencer and wrapped up my fingers. “Why did you warn me?” I asked.
"Well, someone had to. I realized that you were going to get at the truth sooner or later. Since you wouldn't have listened to me at the time, I had to get your attention in some way or another."
"I'm not sure I've gotten to the truth yet."
"I knew you'd say something like that."
"How did you know I was here?"
"You talked to Daddy's AI, and then when you didn't leave campus I made the clever deduction."
"You didn't answer the question."
A buzzer went off.
"Time for me to change solutions,” said Barbara, stepping to a long lab bench that ran the length of the eighty-foot room.
I watched her weigh some chemicals on a microscale and mix some solutions in a couple of beakers. The way she handled the equipment I could tell that she was no novice in the lab.
"You didn't answer my question,” I prompted.
"I monitor the institute's security system from here. I spotted your car. Nice one, by the way. You have a carbon signature even a blind Yoobie scientist could detect. And this morning I saw the Yoobie agent. Yoobie agents always trigger the alarms."
"You knew the AI called me?"
"I told it to."
I watched as Barbara used a micropipette to pour drops of solution into a matrix of tiny wells in a large plate.
An idea suddenly struck me. “It was you, not Kirst. You're the one who made the discovery,” I said. She'd probably spent her entire childhood in a laboratory. What else was there to do for a smart young person who couldn't mingle in society because she didn't officially exist? “You came up with the link between genes and emotions and intelligence, didn't you? Arden took credit, but you're responsible for it. Right?"
"You can hardly blame him for taking credit. He couldn't tell them about me, could he?"
"Who killed Arden Kirst?"
Barbara frowned. “He did.” She peeled latex gloves from her hands. “I need to let these experiments cook for a while. In the meantime, how about we go somewhere and talk?"
"What happened to your father?"
"The drug has a few side effects,” said Barbara, with little emotion. “My father became addicted to a psychological state called dysphoria."
* * * *
I was astounded when she lit a cigarette and inhaled deeply.
We were sitting in a small room with Spartan furnishings. Three chairs—two with cushions—a ratty sofa, and a folding table. She'd offered me the sofa but I sat down in one of the cushioned chairs, and she took the other.
She saw me staring at the cigarette. “I know it's a vice. But tobacco relaxes me like nothing else."
"Where did you get it? I thought Yoobie sprayed tobacco plants into extinction."
"There's probably a lot you don't know about Yoobie. But everybody knows how incompetent they are. Idiots! Their response to any problem is to banish the symptom—they attack the result of the problem, not the cause. They ban tobacco, guns, junk food, red meat, drugs, nukes, carbon dioxide, and they'd ban alcohol too if they didn't make a fortune in tax revenue on Yoobie beer. Not only have they failed to solve problems, they've managed to make almost everyone in the country a criminal."
The air in the room began to smell acrid. I made a face.
Barbara waved the smoke away. “Don't worry, the air scrubbers will kick in and save your virgin lungs."
"Tell me what I don't know about Yoobie."
She took another puff. “I thought you wanted to hear about Daddy. And the drug."
"Let's start there, then. What exactly is dysphoria?"
"The opposite of euphoria. Dysphoria is unhappiness."
"I know what the word means. But I thought you said Arden was addicted to it."
"He was."
I waited for her to continue, but she sat silently and smoked.
"How could someone get addicted to dysphoria?” I asked. “Euphoria addiction I can understand, but no one likes dysphoria."
"Are you sure about that? Haven't you heard people say that they felt better after a ‘good’ cry? Don't a lot of people like sad movies? Aren't there people who don't seem to be happy unless they have something to complain about?"
"I guess, but that's not the same as being addicted to it."
"It's the drug. It creates emotional links in order to enhance intelligence. Sometimes the connections lead to new insights—you get smarter, more creative. But at other times the connections establish or amplify something you don't want. Like bad feelings. I suppose it's natural to feel bad after you've made a mistake or a tragedy occurs. Maybe it's the brain's way of learning something from it. I don't know. But anyway, if that sort of thing gets amplified, you're in trouble. And nobody's found a way of controlling the drug once it gets into your system. You can get a lot of smarter, but you can also get a lot sadder too. Or unnaturally elated, which is less of a problem although it makes you sound like a giddy fool."
"Who made this drug? You?"
"I helped develop it. I'm not really into it that much, but yes, I helped. Through Daddy, I mean. He interacted with the developers."
"Yoobie?"
Barbara nodded. “And also that silly organization you people call Opposition."
I shook my head. “Make up your mind. It can't be both."
Barbara smirked. “I thought you were smart, but you're starting to convince me otherwise."
"Barbara, I'm an Op. So was your father. Or at least I thought he was. Ops don't have anything to do with Yoobie."
"Except when there's a ton of money to be made. Oh, and you also get smarter, too. Who doesn't want to become a genius? So they cooperated. Yoobie has a lot of resources, which they obtain by taxing everyone to death. Many of the best scientists are Ops. They needed each other. So they were like a couple of little boys slugging each other in the belly until they got distracted by an old shoe or toy or something stuck in the dirt, and they stopped fighting for a while in order to dig it up.” She shrugged. “It's as simple as that. A joint venture, you might say."
Maybe not so simple, I thought, but it would explain why the suicide rate for both Yoobie and Ops people had increased. I had wondered why it wasn't one or the other, but both.
I looked up to see Barbara studying my face.
"Daddy didn't tell you very much, did he?"
"Not about this.” I paused. “Arden's AI said you killed him. There's no way it could have known that for sure because it only shared Arden's memories up until the last update, which of course occurred prior to death. I'd been thinking it might be right, though, because it might have had access to information I didn't know about. But now I think it was wrong. I think it only wants to believe that you had something to do with his death. The AI has the same psychological profile as Arden, so it would also have his dysphoria addiction, as you call it. It prefers sad thoughts, and the thought of a daughter killing her father is one of the saddest things anyone can think of."
"You're restoring my faith in your intelligence, Ellam."
So Arden really did commit suicide. But it wasn't entirely his idea because of the drug's influence. I watched Barbara calmly exhale acrid smoke. “Did you love your father?"
She crushed her cigarette in a little cup she used to hold the ashes. “What extraordinary questions you ask. I tell you about a potential wonder drug and you ask about my psychology."
"He was about the only person you knew while you were growing up, wasn't he? You couldn't get outside much until you got Jennifer Yates's old number, and that was only a few years ago."
Barbara looked me in the eye. “What I love or don't love, or hate or don't hate, has nothing to do with anything. What's important—what I originally wanted to learn from you, and why I saved you from Yoobie a little while ago—is your expertise. I could use your help. And you could use mine."
"Another joint venture?"
"Yes, but this one has a nobler goal. We're going to overthrow Yoobie."
"Wow,” I said. “You and I are that powerful?"
"Don't be so cynical. Yes, you and I. With a little help from our friends."
"Who are?"
"I'll explain later. Right now I need to do some work.” She rose and went to the door. “It'll take me about an hour. I suggest you stay here. I won't try to stop you from leaving, but if you do, you can't get back in. And remember, you're wanted now."
"You're not exactly on friendly terms with Yoobie either, are you? I bet they still don't know anything about you. The truth, I mean. They still think Arden was the one who made the discovery."
"So? Who cares what Yoobie scientists think? I don't need them, nor want them. I don't take the drug because I'm one of the few people who don't need it. The drug doesn't interest me. What I want is the same as what you want: to destroy Yoobie."
"And replace the government with what?"
"With something less intrusive. We'll talk about that later. The important thing for now is that you need me and I need you. And we can both sink each other if we choose. I could hand you over to Yoobie, and you could tell them about me and my lab. But since neither of us wants to go to rehab, I assume we'll both keep our mouths shut."
"Who are those friends you mentioned? The advanced AIs?"
"As I said, you're a bright fellow."
"Barbara, there's no way that you and I and a few AIs can conquer millions and millions of people—"
Her eyes flashed in anger. “How can someone so smart be so blind and dumb? You and your silly Opposition don't seem to understand that you're the majority."
I laughed. “I think you know better than that. If we're the majority, how come Yoobie pols keep getting elected? The elections aren't rigged. Loyalist pols get the most votes, but what can you expect when more than two-thirds of the citizens are on the dole? People vote for who gives them money. It's the old bread-and-circus routine. Keeps the people happy so they don't revolt—in the street or the ballot box."
"The people in this country are slaves. And while most of them are stupid, even stupid slaves know they aren't free, no matter what Yoobie's mass media tell them. Slaves resent their masters. They obey their masters to get their bread and circuses, as you put it, but they'll revolt the minute they get a better alternative."
She saw my stunned expression and gave me a smug look. “Sometimes I think the Opposition is as dumb as Yoobie. You're just playing games. You confine yourselves to your cells and little operations where one cell doesn't know anything about the others, and you get giddy using your code words and your speakeasies and your vices and never realize that you are running this country about as much as Yoobie is.” She started to go. Before she closed the door she said, “I'll be back in about an hour. You staying?"
I nodded. I needed the time to think.
* * * *
By the time Barbara returned I'd made up my mind.
I'd reevaluated my position on a lot of things. The Opposition, for instance. Barbara had shocked me with some of the things she'd said, but what was more shocking was that I found myself unable to refute her argument. Amazing what hearing a fresh perspective will do for your outlook, especially when the perspective comes from someone who's perceptive. And that someone tells you things that have perhaps been stealthily working their way into your mind for some time.
I belonged to an organization that essentially consisted of a bunch of adults playing children's games. We laughed and thumbed our noses at Yoobie and got away with as much as we could and called it freedom. But we weren't doing much good. We weren't striving for meaningful change, we had instead settled down into childish bouts of tag or hide-and-go-seek. That surely wasn't the primary reason the organization had been founded.
Did I want to topple the government or not? If so, then shouldn't I pitch my tent with rebels who were talented and serious? People like Barbara.
Sounded good. Except when I dug a little more deeply.
I figured I had a good idea what Barbara was planning. Although we might be able to bring Yoobie to its knees, I worried about what would come next. Change isn't necessarily always for the better. The alternative could be a whole lot worse.
What could be worse than an incompetent tyrant? A competent one.
Barbara was brilliant in some ways, terribly immature in others. I believed she'd go ahead with her plan with or without my help. That presented a dilemma. I had started contemplating the unthinkable. I might end up fighting for the status quo—and defending, of all things, Yoobie. The very thought crushed my spirit. I'd have no identity, no soul after that.
But I had a third option, and that's the one I chose. It would be the riskiest move I'd ever made, and in addition, I'd also be putting Barbara at risk. But the risk wasn't great if the argument she'd put forward, and evidently believed, was valid.
She came into the room and sat down in a chair. She lit a cigarette and eyed me warily. “You want to know the plan?"
I nodded.
"We place AIs at strategic points in the system, secretly replacing the existing AIs. Dispatch, routing, financial services, transportation, etcetera. The AIs can be easily trained. I don't know how to write the code but I don't have to—we already have a template, constructed by computer experts. All I have to do is add some code to simulate the genetic processes that make them truly intelligent. I can handle the AIs, but what I need is someone who understands and can manipulate Yoobie's networks, otherwise we can't install them where we want without Yoobie getting wise. That's where you come in. Daddy said you're one of the best."
"I'm assuming you want to wait until all the AIs are in place before activating them?"
"They'll be functional the moment they're installed, but at first they'll do Yoobie's bidding, so government officials won't notice anything's wrong. The AIs will dispatch agents, gather and analyze data from sensors, keep traffic flowing normally, distribute and schedule the slaves’ bread and circuses, and so forth. But then, when we've got everything ready, we switch the AIs into a different mode a few weeks or months before the next election. We don't want them to stop working or behave erratically because Yoobie could recover from that. We want them to maximize Yoobie's distress. Send their transports crashing into one another. Feed them ‘actionable intelligence’ that some of their prominent pols are members of the Opposition. Send all the benefits to the wealthy instead of the poor."
"And while Yoobie is in chaos, we foment revolt?"
"I think revolt will happen without our help because Yoobie will lose big at the polls, but if you want to lend a hand, that's fine. After Yoobie falls, we can use the AIs to guide the reconstruction. I don't much care what kind of political system replaces the Bureaus—I presume it will be something inefficient and unwieldy, but as long as it doesn't try to live my life for me and tell me what I can and can't do, it's okay with me. I just want a big science budget. Remember that, if you become a pol. Money for science."
"That's your bread and circus?"
Barbara gave me a long look. “Very funny. Science is truth, not entertainment. There's a lot left to be learned.” She inhaled a lungful of smoke. As she blew it out she said, “Want some advice? Distribute the wonder drug to people, even if they don't want it. Do it secretly if you have to. Smart people can handle freedom whereas ignorant people can't. Isn't that what Thomas Jefferson once said?"
"That really makes sense to you? Think about it, Barbara."
She shrugged. “Politics isn't my thing. You decide. Well? Are you in or out?"
"I have another plan. How about we publish your discovery, and tell everyone—not just Yoobie and Ops scientists but the public—about the drug and the AIs. At least the knowledge will be out in the open and less subject to abuse. In the meantime, there is a thing or two you need to learn, and I'm not talking about science. I know two people who want to be your friend if you'll let them."
Barbara initially thought I was kidding. Then she saw I was serious. She set her cigarette down on the cup, and the muscles in her face and neck tightened. “I like my plan better."
"There are a couple of problems with your plan. You'd be able to understand what I'm talking about if you were a little more mature."
She sneered. “Who's playing childish games all the time?"
"Me. But I'm starting to see the light. That's the difference between you and me. You can't see the light, you can't see your own problems. And you never will, until you start getting along with people, or at least start appreciating that other people have feelings and needs just as much as you do."
I'd recently found out a lot I didn't know about Arden, and most of it wasn't good. But everyone had flaws, and I owed the man a lot for helping me so many times. I wanted to return the favor by helping his daughter. I'm sure he would have wanted that. Circumstances deprived Barbara of a normal childhood; she turned out pretty well, considering, but her great intelligence had put her—and other people—in danger. Barbara needed to grow up, and I figured Jake and Sandra would be good role models. Well, at least Sandra would.
But Barbara wasn't buying it. “I'll turn you in,” she said fiercely.
"And Yoobie will catch you too."
Barbara paused. “Yes, but what I didn't tell you before is that they'll save me. They won't wipe my mind. I'm sure they won't. They won't do it once they know the truth. They won't save you, but they'll save me. I can fix the problems with the drug."
I shook my head. “Now it's my turn to clue you in about Yoobie. The one thing they fear above all else is violence."
She started to say something, then she looked thoughtful.
I pressed my advantage. “They'll find out you blew up the car. And despite your assurance that no one got hurt, two people who were nearby suffered second-degree burns."
"How do you—"
"Your monitors. That's how I found out. You have them hooked up to the institute's cameras and security system, but with some maneuvering I tapped into the news circuit a short while ago. Yoobie will trace the chemical residue. They probably wouldn't find out you did it without my help, but once I set them on the right track, they'll know for sure you're guilty. And my guess is that you've done this more than just once.” I paused. “They won't save you, Barbara. They'll be more afraid of you than anyone else."
Her face became bright red. She screamed and slammed her fist into the wall with a surprising amount of force. I was betting her fingers ached more than mine did, but in her agitated state she probably didn't even feel it. “I won't submit to you!” she cried. “I won't, I won't, I won't!"
"That's your choice,” I told her.
She gave me the most evil look I've ever seen. Her voice shook with rage. “My only consolation is that what happens to me will happen to you."
I was counting on it.
* * * *
Barbara's criticism of the Opposition was right. When you counted hearts instead of votes, we were in the majority.
There were some scary moments. The Yoobie agents who took Barbara and me into custody spared little feeling in their disdain. They wanted to begin rehabilitation right away.
A bureaucratic tussle ensued in my case. The Yoobie agent who had been trailing me carried a specific message, but Yoobie hadn't caught onto my investigation of Kirst at the time—I had instead been selected for jury duty. My E.R.C.B. qualified me, and the Court Bureau and the Reform Bureau engaged in a spat with me in the middle, until the higher-ups sensibly ruled that rehabilitation overrode jury duty.
An indescribable anxiety swept over me as the technician sank the needle into my arm. The white uniforms, white walls, white floors, and white cot in the room crushed me, washed away all contrast and variety. Swathed in a white robe, I lost my identity, my separation from the environment.
The drugs would have finished me off, had they been given. But after ten of the longest minutes of my life, I discovered the I.V. contained nothing but saline, with an addition, perhaps, of a mild sedative. The sedative may or may not have been in the solution—my relief was so great that it may have just felt like it.
I had not been saved officially. Unofficially, someone along the line—the technician who administered the drug, the pharmacist who dispensed it, the nurse who supervised the procedure, the physician who prescribed the treatment, or even the orderly who turned down the bed sheet—someone had secretly intervened on my behalf.
It'd been a risky bet. But if the majority belonged to the Opposition, I figured somebody would come to my aid, especially after the importance of the charges against me leaked out. Ops were especially attuned to cases that Yoobie tried desperately to hide.
Barbara had also been given saline. I saw her a few times in the hallway, pretending to stumble about, as I was doing. But when we passed, we shared a glance that told each of us all we needed to know. She was okay. Still a bit peeved, but intact. And smart enough to play her role as convincingly as possible. She understood the consequences of failure.
We had to play the game a little while longer, then Yoobie would release us. By that time, I felt, Barbara would be more receptive to my ideas. I figured that this experience was just what she needed to broaden her understanding and give her a taste of what it was like to be the helpless subject of a brutal, insensitive authority. Maybe she wouldn't be so quick in the future to do the same to other people.
I had no plans to keep my feelings hidden once Barbara was safely out of rehab. And if I could convince Barbara to join the Opposition, all the better. Not the old Opposition—the new Opposition. We wouldn't be able to change all at once, but the time had arrived for us to take the first steps in getting our connections out in the open. A few well-placed advanced AIs could do wonders in publicizing our dissatisfaction with the current regime and promoting a public discussion of alternatives to the bloated, draconian system that had been weighing all of us down for far too long.
Copyright © 2010 Kyle Kirkland
[Back to Table of Contents]


[bookmark: chap13]
Reader's Department: THE REFERENCE LIBRARY by Don Sakers
Series. Love them or hate them, there's no denying that series are everywhere in science fiction. Sequels, trilogies, longer series both finite and open-ended have been with us since the time of Jules Verne at least (although Homer was known to dabble—The Odyssey is a sequel to The Iliad, after all—and Dante's Divine Comedy is arguably the first science fiction trilogy on record.)
In one sense, it's not unusual that science fiction should so frequently spill beyond the covers of a single volume. An important part of any well-wrought SF tale is a consistent, detailed background compellingly different from readers’ present-day world. Even a long novel is hardly roomy enough to explore an entire world, much less a planetary system or galactic empire. Even when the story is over and the characters have all met their deserved ends, readers may want to see more of the universe—and the writer may not have explored all the nooks and crannies. (Besides, developing a good universe is hard work . . . who can blame a writer who wants to conserve time and brainpower by reusing a good background?)
This is why some critics have suggested that the natural form for book-length science fiction is the trilogy, as opposed to the single novel. (In the short fiction realm, you'll see similar arguments that the novelette or novella is the natural length for SF.)
Science fiction is not the only genre where series proliferate, by the way. Our sister field, fantasy, has long had a much higher series count. In mystery fiction, Arthur Conan Doyle showed the way and Dame Agatha Christie blazed a trail that has since become a twelve-lane superhighway. Ever since the MacDonald/McBain Act of 1964, it has been illegal for any author to write a mystery novel that is not part of a series. (Okay, I made that up . . . but it sure seems like the truth, doesn't it?) Westerns, romances, Christian fiction, and military fiction of the Tom Clancy/W.E.B. Griffin stripe are all dominated by series books. Series are still fairly rare but increasing in the thriller, historical fiction, and horror genres. Even literary fiction authors occasionally yield to the series urge.
From a publisher's standpoint, series are particularly desirable. Publishing is a business, and business thrives on consistency and predictable sales. The sequel to a popular book, or the second or third volume of a trilogy, represent a much surer sale than an original title. A well-selling ongoing series is money in the bank for publisher and author alike.
Here's the rub. In science fiction and fantasy, “series” isn't the simple matter it is in other genres. In mundane fiction, a series almost always involves continuing characters: a specific detective or cowboy, or (in romances) a particular family. In SF and fantasy, the word “series” has as many meanings as “snow” does to the proverbial Eskimo.
Some critics have made stabs at creating terms for various kinds of series, differentiating (for example) “serials” from “milieus” and “narrative arcs” from “sagas.” And there's always the fallback “in the same universe.” However, there is no generally accepted terminology, and I'm certainly not going to foist such a baroque system on long-suffering Analog readers. But what do we mean when we say that books are “in a series"?
The simplest form of series is a continuing narrative that's published in more than one volume. The book may be too big (like Lord of the Rings) or it may take a while to write, or there may be other legitimate reasons the publisher issues separate chunks over time (Robert Sawyer's Neanderthal Parallax series is a good recent example). The key here is that the whole narrative is planned as a unit, regardless of how many physical volumes wind up in the bookstore. There is continuity of characters and storyline across the series.
Another simple form of series is the humble sequel or succession of sequels. Here, the first book usually stands alone, but is successful enough that the author decides (for whatever reasons, generally including money) to revisit the characters, story, or background. Edgar Rice Burroughs was a master of successive sequels. Fred Pohl wrote The Merchant's War as a sequel to The Space Merchants, Hal Clement gave us Star Light and Through the Eye of a Needle as sequels to Mission of Gravity and Needle. After many years Arthur Clarke wrote several sequels to 2001: A Space Odyssey, and Isaac Asimov was persuaded to continue both the Foundation and Positronic Robot series. And I will go to my grave believing that when he made Star Wars, George Lucas was not planning to make any more movies in that universe.
A series of sequels often has some continuity of characters or storyline, but the most defining attribute is continuity of background.
Things get a little more complex when books in a series break out of chronological order. Easiest is a single prequel: a story set earlier in time than the main series, but having some strong relationship to the first book(s). Think of Episodes I—III of Star Wars, or Asimov's Prelude to Foundation and Forward the Foundation, or Lois McMaster Bujold's Vorkosigan series. Here there may still be some overlap in characters and storyline, but the continuity of background is much more important.
It gets more complicated when an author remains in the same universe but bids farewell to the characters and storyline of the first books. Anne McCaffrey's Moreta and Nerilka's Story take place centuries before the preceding Pern books, and have little direct relationship to those titles—and Dragonsdawn goes back two millennia to the initial colonization of the planet. Later books have featured different eras of Pernese history.
In these cases, continuity of background is everything. In fact, one of the joys of reading this sort of book is discovering the roots (or later fates) of elements and people from the first books.
One fairly rare permutation is the shared-background series of seemingly unconnected books that form a larger pattern greater than the sum of its parts, like a mosaic. Gordon Dickson's Childe Cycle is an example, as is my own Scattered Worlds series.
A special case of sequels is the “rewrite.” Here, an author is dissatisfied with a book and writes a new title as a revision. The most famous case in science fiction is Arthur Clarke's 1948 novella Against the Sea of Stars, which he rewrote as The City and the Stars (1956). In 1979, Gregory Benford rewrote Deeper Than the Darkness (1970) as The Stars in Shroud. (To complicate matters, Benford also wrote Beyond the Fall of Night, a sequel to Clarke's later-rewritten Against the Fall of Night.)
Most abstract of all, a series can be a set of books that share a continuity of theme or idea. Asimov revisited Fantastic Voyage (1966) in 1987 and produced Fantastic Voyage II: Destination Brain, which was a completely different story, with different characters, and set in a different universe, but based on the same notion. Still later, Kevin J. Anderson wrote Fantastic Voyage: Microcosm (2001), which was still another take on the idea of shrinking a submarine of scientists to explore a body.
And now we've come full circle back to Jules Verne, for both Twenty Thousand Leagues Under the Sea (1870) and its direct sequel, The Mysterious Island (1874), were published as part of a thematic series of novels and nonfiction books called “The Extraordinary Voyages.” Other titles in the series included Journey to the Center of the Earth (1864), From the Earth to the Moon (1865), its own sequel Around the Moon (1870), and Around the World in Eighty Days (1873).
As I've mentioned in earlier columns, there seems to be a new vogue for authors combining previously-distinct series into multiversal meta-series which can grow to encompass every book the author has ever written (as well as, in some cases, series by other authors as well).
A particularly successful and beloved series becomes that holy grail of publishers and marketers alike, The Franchise. Modern franchises include Frank Herbert's Dune, Anne McCaffrey's Dragonriders of Pern, Marion Zimmer Bradley's Darkover, and just about every movie or TV series that produces spin-off novels. A franchise may even continue after the original author's death, with new authors commissioned to write further books.
As with all categorical schemes, these groups are inexact and often overlap. Real-life series are messy things, part one thing and part another.
Take one of the most successful series in science fiction, first published in Analog's predecessor, Astounding Stories: Doc Smith's Lensman series. The four middle books—Galactic Patrol (1938), Gray Lensman (1940), Second Stage Lensman (1942), and Children of the Lens (1948)—form a continuing narrative, and Smith considered them one long story in four volumes. The first book (chronologically), Triplanetary, appeared in Amazing Stories in 1934, but in 1948 Smith rewrote it (under the same title) to better fit the series. Book number two, First Lensman, was published in 1950 to bridge 1 and 3. Sometimes listed as book number seven is Masters of the Vortex (1968), a slight rewrite of two 1942 stories set in the same universe, but otherwise unconnected to the series.
Now it gets complex. The Lensman series achieved franchise status. William B. Ellern wrote an authorized continuation of the series, New Lensman (1975)—a portion of which appeared in the April 1966 Analog as “Moon Prospector.” And in the early 1980s, Smith's friend David Kyle published three authorized Lensman novels that fit chronologically between books five and six.
It doesn't stop there. Asimov's now-combined Foundation and Positronic Robot series have histories just as convoluted, Heinlein's shared-background Future History series expanded to become the all-encompassing World as Myth meta-series, and don't even get me started on Michael Moorcock's Eternal Champion multiverse, which reduces even hardened bibliographers to tears. James Patterson fans think they have it bad trying to figure out which book is part of which series: they should try our side of the fence sometime.
Where there are series, there are numbers—for every reader wants to know the proper order of the books in a series. A simple narrative or open-ended series is easy: start at the beginning and work forward. When books jump around in time, it's more difficult: should one read the books in chronological order, in order of publication, or in some other arrangement? The answer, of course, depends on the series. Sometimes the author has a preference; sometimes fan sites can give hints. In the want of any further information, I usually recommend reading series books in order of publication.
This month, I have a few notable series books for you.
* * * *
Catching Fire
Suzanne Collins
Scholastic, 391 pages, $17.99 (hardcover)
ISBN: 978-0-439-02349-8
Series: Hunger Games 2
Genres: Post-Apocalyptic, Teen SF
* * * *
Last year, The Hunger Games took both the SF and teen fiction worlds by storm. Catching Fire continues the story of Katniss Everdeen, a poor teenage girl from impoverished District 12 who was taken to the Capital to fight for her life in the Hunger Games. Katniss triumphed over her opponents and struck a very public blow of defiance against the tyranny of the Capital.
Now Katniss is back home, but things are not well. The leaders of the Capital know that she is becoming a symbol of defiance in all the Districts—and they inform Katniss that she must use her status as champion to renounce her defiance and help quell rebellion. Her family and friends are hostage to her obedience.
On a victory tour of the Districts, Katniss tries to do as she is told . . . but as she learns more of the Capital's cruel oppression, there also comes the dawning realization that she has become an inspiration to rebels everywhere.
Then the unthinkable happens: the Capital decrees that Katniss and her fellow champion Peeta must compete once again in a bigger, more deadly round of Hunger Games.
But Katniss has secret friends in the most unusual places, and just like the ever-more-restive populace, she too is catching fire. . . .
Catching Fire is a page-turner, and it's also brimming with questions of honor, freedom, and personal responsibility. Like the best teen books, this one is equally enjoyable to adults of all ages. If you haven't read book 1, The Hunger Games, you'll want to start there, as there's definitely background information and character development that you'll need for Catching Fire. Fortunately, that just means double the pleasure.
* * * *
WWW: Watch
Robert J. Sawyer
Ace, 250 pages, $24.95 (hardcover)
ISBN: 0-978-044101818-5
Genres: Man & Machine, Psychological/Sociological SF, Religious/Philosophical SF
Series: WWW Trilogy 2
* * * *
Watch picks up where the previous book, WWW: Wake left off. Wake told the story of Caitlin Decter, a blind teenage math wizard with a cybernetic implant that gave her both ordinary eyesight and the ability to see the structure of the Internet. Caitlin became midwife to an emergent artificial intelligence born of the Web, an AI that calls itself “Webmind."
In Watch, Caitlin and her extraordinary friends and family assist Webmind's further development as it learns first to read, then to see, and finally to discover emotions—and ethics. Then government authorities discover Webmind, and determine that it is a threat that must be eliminated.
Along the way, Sawyer leads the reader through questions of the nature of consciousness, identity, privacy, morality, and empathy across the gulfs that separate intelligent beings from one another. The book is an easy read, chock-full of ideas that will stay with you long after you finish the last page. This is science fiction at its best.
* * * *
And Another Thing . . .
Eoin Colfer
Hyperion, 273 pages, $25.99 (hardcover)
ISBN: 978-1-4013-2358-5
Genre: Humorous SF
Series: Hitchhiker's Guide to the Galaxy 6
Writers are mortal, but franchises can live forever. When the author of a bestselling series goes to the great keyboard in the sky, heirs are left with the chore of searching for a successor. Sometimes a family member can step in, with or without a collaborator: Frank Herbert's son Brian and co-writer Kevin J. Anderson have successfully picked up the Dune series, and Anne McCaffrey is leaving the Dragonriders of Pern in the capable hands of her son Todd. But when no capable family member exists, the search must go further afield.
To take up the reins of Douglas Adams’ Hitchhiker's Guide to the Galaxy series, his heirs chose Eoin Colfer, author of the bestselling Artemis Fowl teen fantasy series. Colfer's first book for adults is And Another Thing . . . , which is billed as “part six of three” of the Hitchhiker's Guide series.
Everyone is surely familiar with the Hitchhiker's Guide series, the premier example of humorous SF. Douglas Adams is a hard act to follow, but Colfer does an acceptable job. All the old familiar characters are here: whining Earthman Arthur Dent, galactic hitchhiker Ford Prefect, the slimy bureaucratic Vogons, and everybody's favorite two-headed President, Zaphod Beeblebrox.
After a slightly bumpy settling-in period, Colfer does a good job of capturing the spirit of zany absurdity that characterized the Hitchhiker's Guide books. There's easily enough plot to sustain the madness, and enough stream-of-consciousness comic digressions to satisfy the discriminating fan.
My husband, who is an enormous HHGTTG fanatic—with an encyclopedic knowledge of the corpus that astonished Adams himself—pronounced himself satisfied with And Another Thing . . . . Ordinary casual readers, like me, will have no cause for disappointment. It's a fun romp indeed.
Copyright © 2010 Don Sakers
* * * *
Don Sakers is the author of A Rose From Old Terra and Dance for the Ivory Madonna. For more information, visit www.scatteredworlds.com.
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Reader's Department: BRASS TACKS
Dear Dr. Schmidt,
I am very much enjoying the “Marrion's Kids” series of stories that are currently being published in Analog.
Certainly there should be no doubt that stories concerning genetically enhanced human beings are science fiction.
If certain aspects of “Amabit Sapiens” seem horrific, they reflect some real aspects of the world in which we live.
You are to be commended for having the insight and—yes—courage to select and publish this story when you knew it would create some negative responses.
It was on of my selections in this year's AnLab voting
Looking forward to another year of Analog and hopefully more stories in this series
Rebekah M. Brown
Salem, MA
* * * *
Dr. Schmidt,
I am a retired, full-time RVer, originally from New Hampshire. I've been reading Analog and its fore-bearers since the ‘50s and I think the January/February 2010 80th Anniversary issue was the best I've ever read. Every story was superb and “Thus Spake the Aliens” brought back memories of space operas of bygone years. Kudos to you, sir, for editing such a wonderful magazine.
Albert Rioux
Madison, SD
* * * *
Dear Mr. Kooistra,
Your January/February 2010 Alternate View article, “Aliens Among Us,” really hit home for me. Growing up with an older brother whom everyone considered “strange” was very frustrating for my entire family, more so because doctors and experts insisted there was nothing actually wrong with him. While routinely scoring high marks on achievement tests, he continued to fail high school classes until the school system kicked him out, declaring that he didn't qualify for help through Special Education classes.
I learned of AS as an adult, and the list of common symptoms sounded just like my brother. However, by this time my brother was also an adult, and it was extremely difficult to convince him to get tested. He remembered all the tests and misdiagnoses from childhood and had completely lost faith in the abilities of medical professionals to diagnose anything. The tide turned last year when, after four years of unemployment and countless unsuccessful job interviews, he finally agreed to just one more assessment with the hope of qualifying for some kind of job-search assistance. It turns out that he doesn't have AS after all, but rather PDD (Pervasive Developmental Disorder), which is also on the autism spectrum, but is more severe. After 37 years of not understanding why he was so different from others, my brother finally knows that his brain is simply wired differently. He still doesn't qualify for any kind of assistance (because he has held a job in the past), and he remains unemployed, but it comforts him to have his differences explained by science.
Your article, and books like Look Me in the Eye by John Elder Robison, not only increase awareness of disorders like AS and PDD, but also offer people like my brother hope that they can succeed in life despite their differences with the general population. Thank you very much.
Rachel Bexell
Coon Rapids, MN
P.S. Mr. Schmidt,
I love a story that sucks me in, arrests my imagination, and forces me to become emotionally involved in its outcome. Stories like that are exceedingly rare, but you found one in Kristine Kathryn Rusch's “The Possession of Paavo Deshin” (January/February 2010). As a writer, I hope to one day create characters as compelling and plots as intriguing as those presented in this masterful work of art. Thank you so much for sharing it with us!
RB
* * * *
Dear Stan,
I have been thinking about the problem you discussed in the editorial of the March 2010 issue.
In order to be elected to Congress or to the Senate, candidates must be excellent salesmen (or saleswomen). They must sell their views of what the problems are and their capacity to solve them.
Unfortunately, salesmen are not necessarily well equipped to decide what the solutions should be, and may also not have any notion of how their solutions might react in the interaction with other solutions.
I suggest that a large number of candidates and incumbents are salesmen, and many of them are not well read, in the sense of knowing the history of previous solutions: what worked well and what did not. They see a problem and vote for solutions that come from a political party slogan.
I have no idea how to fix this problem of electing salesmen. I would welcome ideas.
S. M. Lea
* * * *
Stan,
Regarding the illustration for “Swords and Saddles” in the April 2010 of Analog:
The flag has an apparent number of 35 stars.
On page 10, paragraph 3, the last numeric is the date, 1870, given as the date of the action.
Unless this is an alternate universe with no relation to this one I am reading the magazine in, the date could be no later than 30 October 1864.
The 35th state admitted to the Union was West Virginia, on 20 June 1863.
The 36th state was Nevada, 31 October 1864. Nebraska followed on 1 March 1867.
Colorado followed on 1 August 1867.
Is the flag in use because the War Department and the Department of the Army have not sent replacement flags to its facilities?
Actually, this reminds me of a time travel story in this magazine, decades ago. Included was an illustration of the assassin carrying a carefully drawn M1 Williams carbine, when the story explicitly stated the man was armed with an M1 Garand rifle.
Regardless, both stories were excellent, and the illustrations outstanding, texts and illustrations executed well by truly talented artists. Loved them all, and chuckled at the seeming anomalies.
Wayne L. White
North Hills, California
* * * *
Dear Analog,
I have been a reader of Analog and Asimov's for many years, Analog since the ‘70s.
I watch your magazine dates with amusement as they steadily accelerate into the future. At their current rate, by 2020 we will be reading the stories before they are written.
Perhaps you have unwittingly stumbled across a time portal, FTL, or better, and this should be exploited.
Mike Taylor
Borough Green,
Kent UK
* * * *
Dear Stan,
I have been a reader of Analog for more than 25 years, and have really enjoyed the experience. At the same time, I have never seen a single copy of your magazine. This then, is a “thank you” note to you for making your publication available to those of us who are visually handicapped on tape through the National Library Service. I look forward to more years of good reading, but could you include more short stories? Thanks again.
Ron Stewart
Harrisburg, PA
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Reader's Department: UPCOMING EVENTS by Anthony Lewis
25—27 June 2010
CONTERPOINT 2010 (20th Northeast Filk Convention) at Chase Suite Hotel, Rockville, MD. Guests of Honor: Ed Stauff & Mary Ellen Wessels; TM: Juanita Coulson; Interfilk Guest: Char MacKay; Listener Guests of Honor: Jonathan & Debbie Baker. Membership: $50 until 31 May 2010, $60 at the door (supporting $15). Info: www.conterpoint.org; sbrinich@speakeasy.net; 5911 Veranda Drive, Springfield, VA 22152.
1-4 July 2010
WESTERCON 63 (Western North American Science Fantasy Conference) at Pasadena Hilton, Pasadena, CA. Guest of Honor: Rudy Rucker; Artist Guest of Honor: Marc Schirmeister; Fan Guest of Honor: John D. Berry. In conjunction with ConChord 23—ConChord Music Guest of Honor: Seanan McGuire; ConChord TM: Paul Kwinn; Interfilk Guests of Honor: Stone Dragon. Membership: $60 attending, $30 supporting until 31 May 2010; more thereafter. Info: www.westercon63.org/; info@westercon63.org; 15931 Kalisher Street, Granada Hills, CA 91344.
1-4 July 2010
CONVERGENCE (Minnesota SF conference) at Sheraton Bloomington Hotel, Bloomington, MN. Guests of Honor: L.A. Banks, Jeremy Bulloch, Paul Cornell, Bridget Landry, Chuck McCann, Wally Wingert. Memberships: $55 until 15 May 2010, $80 at the door. Info: www.convergence-con.org/; info@convergence-con.org; (651) 647-3487; 1437 Marshall Ave 203, St. Paul, MN 55104
2-4 July 2010
INCONJUNCTION (Indiana SF conference) at Indianapolis Marriott East, Indianapolis, IN. Guests: Ed Beard Jr., Andrew Looney, Kristin Looney, Wild Mercy, Samuel Travis Clemmons, TammyJo Eckhart, Joe Greene, MagicHouse Productions, Dr. Karen Nagel, Michael Z. Williamson. Memberships: $35 until 20 June 2010, $45 thereafter and at the door. Info: www.inconjunction.org/; registration@inconjunction.org; PO Box 68514, Indianapolis, IN 46268-0514.
8-11 July 2010
READERCON 21 (literary-focused SF conference) at Boston Marriott Burlington, Burlington, MA. Guests of Honor: Nalo Hopkinson and Charles Stross; Memorial Guest of Honor: Olaf Stapledon. Memberships: $50 until 1 March 2010; TBA thereafter; at-con one-day rates: $35 (Friday), $40 (Saturday), $20 (Sunday). Info: readercon.org/; readercon@gmail.com; PO Box 65, Watertown, MA 02472.
27-30 August 2010
DISCWORLD CONVENTION at Hilton Birmingham Metropole, National Exhibition Centre, Birmingham, B40 1PP, United Kingdom. Guest of Honor: Sir Terry Pratchett, OBE. Memberships: (pounds)60 attending, (pounds)20 supporting. Info: info@dwcon.org; PO Box 4101, Shepton Mallet, Somerset BA4 9AJ, UK.
27-29 August 2010
AU CONTRAIRE (31st New Zealand national SF conference) at Quality Hotel, Wellington, New Zealand. (Stop in on the way to Aussiecon.) Guest of Honor: Sean Williams; Fan Guest of Honor: Paul Mannering. Membership: NZ$60, Supporting: NZ$15; Friday only NZ$20, Saturday only NZ$40, Sunday only NZ$40. Info: www.aucontraire. org.nz/; info@aucontraire.org.nz; PO Box 10104, Wellington 6143, New Zealand. n
* * * *
OOPS!
In our March 2010 issue, we inadvertently ran a version of Bud Sparhawk's short story “Encounter in a Yellow Wood” that still had artifacts from a previous draft. The goof is no fault of Bud's, of course, and we owe him our apologies. For a clean version of the story, head on over to our website, www.analogsf.com.
* * * *
CUSTOMER SERVICE OR SUBSCRIBER ASSISTANCE
Write to us at: Analog Science Fiction, Dept. NS, 6 Prowitt St., Norwalk, CT 06855-1220. Or on our website:www.analogsf.com
ANALOG SCIENCE FICTION
6 Prowitt Street,
Norwalk, CT 06855
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