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This book contains sixteen stories and science articles written over the past seven years. They range in length from short stories of barely a page (“The Seventeen-Year Locusts”) to long novelettes (“The Courts of Xanadu”). They also range in mood from very silly to very somber.


			I ought to stop right here. There is little point in saying more before you read, because no matter what I tell you hoping to whet your appetite, each item must stand or fall on its own. An introduction, by me or anyone else, can’t change that.

			But I will indulge myself to this extent: after each story I will say a few words about how it came to be written, and what I was trying to do. You can judge if I succeeded or failed.

			I have one other comment, addressed to any reader worried about the repackaging of old material under a new title: I have published four other collections of short stories and articles, Vectors, Hidden Variables, Erasmus Magister, and The McAndrew Chronicles. However, the stories in this book have never appeared before in collected form, and there is no overlap of material among any of the five volumes.

			—Charles Sheffield

			June 1992
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story: out of copyright

			


			TROUBLE-SHOOTING. A splendid idea, and one that I agree with totally in principle. Bang! One bullet, and trouble bites the dust. But unfortunately trouble doesn’t know the rules. Trouble won’t stay dead.

			I looked around the table. My top trouble-shooting team was here. I was here. Unfortunately they were supposed to be headed for Jupiter and I ought to be down on Earth. In less than twenty-four hours the draft pick would begin.

			That wouldn’t wait, and if I didn’t leave in the next thirty minutes I would never make it in time. I needed to be in two places at once. I cursed the copyright laws and the single-copy restriction, and went to work.

			“You’ve read the new requirement,” I said. “You know the parameters. Ideas, anyone?”

			A dead silence. They were facing the problem in their own unique ways. Wolfgang Pauli looked half asleep, Thomas Edison was drawing little doll-figures on the table’s surface, Enrico Fermi seemed to be counting on his fingers, and John von Neumann was staring impatiently at the other three. I was doing none of those things. I knew very well that wherever the solution would come from, it would not be from inside my head. My job was much more straightforward; I had to see that when we had a possible answer, it happened. And I had to see that we got one answer, not four.

			The silence in the room went on and on. My brains trust was saying nothing, while I watched the digits on my watch flicker by. I had to stay and find a solution; and I had to get to the draft picks. But most of all and hardest of all, I had to remain quiet, to let my team do some thinking.

			It was small consolation to know that similar meetings were being held within the offices of the other three combines.

			Everyone must be finding it equally hard going. I knew the players, and I could imagine the scenes, even though all the trouble-shooting teams were different. NETSCO had a group that was intellectually the equal of ours at Romberg AG: Niels Bohr, Theodore von Karman, Norbert Wiener, and Marie Curie. MMG, the great Euro-Mexican combine of Magrit-Marcus Gesellschaft, had focused on engineering power rather than pure scientific understanding and creativity, and in addition to the Soviet rocket designer Sergey Korolev and the American Nikola Tesla, they had reached farther back (and with more risk) to the great nineteenth century English engineer, Isambard Kingdom Brunel. He had been one of the outstanding successes of the program; I wished he were working with me, but MMG had always refused to look at a trade. MMG’s one bow to theory was a strange one, the Indian mathematician Srinivasa Ramanujan, but the unlikely quartet made one hell of a team.

			And finally there was BP Megation, whom I thought of as confused. At any rate, I didn’t understand their selection logic. They had used billions of dollars to acquire a strangely mixed team: Erwin Schrödinger, David Hilbert, Leo Szilard, and Henry Ford. They were all great talents, and all famous names in their fields, but I wondered how well they could work as a unit.

			All the trouble-shooting teams were now pondering the same emergency. Our problem was created when the Pan-National Union suddenly announced a change to the Phase B demonstration program. They wanted to modify impact conditions, as their contracts with us permitted them to do. They didn’t have to tell us how to do it, either, which was just as well for them since I was sure they didn’t know. How do you take a billion tons of mass, already launched to reach a specific target at a certain point of time, and suddenly redirect it to a different end-point with a different arrival time?

			There was no point in asking them why they wanted to change rendezvous conditions. It was their option. Some of our management saw the action on PNU’s part as simple bloody-mindedness, but I couldn’t agree. The four multinational combines had each been given contracts to perform the biggest space engineering exercise in human history; small asteroids (only a kilometer or so across—but massing a billion tons each) had to be picked up from their natural orbits and re-directed to the Jovian system, where they were to make precise rendezvous with assigned locations of the moon Io. Each combine had to select the asteroid and the method of moving it, but deliver within a tight transfer energy budget and a tight time schedule.

			For that task, the PNU would pay each group a total of eight billion dollars. That sounds like a fair amount of money, but I knew our accounting figures. To date, with the project still not finished (rendezvous would be in eight more days) Romberg AG had spent 14.5 billion. We were looking at a probable cost overrun by a factor of two. I was willing to bet that the other three groups were eating very similar losses.

			Why?

			Because this was only Phase B of a four-phase project. Phase A had been a system design study, that led to four Phase B awards for a demonstration project. The Phase B effort that the four combines were working on now was a proof-of-capability run for the full Europan Metamorphosis. The real money came in the future, in Phases C and D. Those would be awarded by the PNU to a single combine, and the award would be based largely on Phase B performance. The next phases called for the delivery of fifty asteroids to impact points on Europa (Phase C), followed by thermal mixing operations on the moon’s surface (Phase D). The contract value of C and D would be somewhere up around eight hundred billion dollars. That was the fish that all the combines were after, and it was the reason we would all overspend lavishly on this phase.

			By the end of the whole program, Europa would have a forty-kilometer deep water ocean over all its surface. And then the real fun would begin. Some contractor would begin the installation of the fusion plants, and the seeding of the sea-farms with the first prokaryotic bacterial forms.

			The stakes were high; and to keep everybody on their toes, PNU did the right thing. They kept throwing in these little zingers, to mimic the thousand and one things that would go wrong in the final project phases.

			While I was sitting and fidgeting, my team had gradually come to life. Fermi was pacing up and down the room—always a good sign; and Wolfgang Pauli was jabbing impatiently at the keys of a computer console. John von Neumann hadn’t moved, but since he did everything in his head anyway that didn’t mean much.

			I looked again at my watch. I had to go. “Ideas?” I said again.

			Von Neumann made a swift chopping gesture of his hand. “We have to make a choice, Al. It can be done in four or five ways.”

			The others were nodding. “The problem is only one of efficiency and speed,” added Fermi. “I can give you an order of magnitude estimate of the effects on the overall program within half an hour.”

			“Within fifteen minutes.” Pauli raised the bidding.

			“No need to compete this one.” They were going to settle down to a real four-way fight on methods, they always did, but I didn’t have the time to sit here and referee. The important point was that they said it could be done. “You don’t have to rush it. Whatever you decide, it will have to wait until I get back.” I stood up. “Tom?”

			Edison shrugged. “How long will you be gone, Al?”

			“Two days, maximum. I’ll head back right after the draft picks.” (That wasn’t quite true; when the draft was over I had some other business to attend to that did not include the trouble-shooters; but two days should cover everything.)

			“Have fun.” Edison waved his hand casually. “By the time you get back, I’ll have the engineering drawings for you.”

			One thing about working with a team like mine—they may not always be right, but they sure are always cocky.

			“Make room there. Move over!” The guards were pushing ahead to create a narrow corridor through the wedged mass of people. The one in front of me was butting with his helmeted head, not even looking to see who he was shoving aside. “Move!” he shouted. “Come on now, out of the way.”

			We were in a hurry. Things had been frantically busy Topside before I left, so I had cut it fine on connections to begin with, then been held up half an hour at re-entry. We had broken the speed limits on the atmospheric segment and there would be PNU fines for that, but still we hadn’t managed to make up all the time. Now the first draft pick was only seconds away, and I was supposed to be taking part in it.

			A thin woman in a green coat clutched at my arm as we bogged down for a moment in the crush of people. Her face was gray and grimy, and she had a placard hanging round her neck. “You could wait longer for the copyright!” She had to shout to make herself heard. “It would cost you nothing—and look at the misery you would prevent. What you’re doing is immoral! TEN MORE YEARS!”

			Her last words were a scream as she called out this year’s slogan. TEN MORE YEARS! I shook my arm free as the guard in front of me made sudden headway, and dashed along in his wake. I had nothing to say to the woman; nothing that she would listen to. If it were immoral, what did ten more years have to do with it? Ten more years; if by some miracle they were granted ten more years on the copyrights, what then? I knew the answer. They would try to talk the Pan-National Union into fifteen more years, or perhaps twenty. When you pay somebody off, it only increases their demands. I know, only too well. They are never satisfied with what they get.

			Joe Delacorte and I scurried into the main chamber and shuffled sideways to our seats at the last possible moment. All the preliminary nonsense was finished, and the real business was beginning. The tension in the room was terrific. To be honest, a lot of it was being generated by the media. They were all poised to make maximum noise as they shot the selection information all over the System. If it were not for the media, I don’t think the PNU would hold live draft picks at all. We’d all hook in with video links and do our business the civilized way.

			The excitement now was bogus for other reasons, too. The professionals—me and a few others—would not become interested until the ten rounds were complete. Before that, the choices were just too limited. Only when they were all made, and the video teams were gone, would the four groups get together off-camera and begin the horse-trading. “My ninth round plus my fifth for your second.” “Maybe, if you’ll throw in ten million dollars and a tenth-round draft pick for next year…”

			Meanwhile, BP Megation had taken the microphone. “First selection,” said their representative. “Robert Oppenheimer.”

			I looked at Joe, and he shrugged. No surprise. Oppenheimer was the perfect choice—a brilliant scientist, but also practical, and willing to work with other people. He had died in 1967, so his original copyright had expired within the past twelve months. I knew his family had appealed for a copyright extension and been refused. Now BP Megation had sole single-copy rights for another lifetime.

			“Trade?” whispered Joe.

			I shook my head. We would have to beggar ourselves for next year’s draft picks to make BP give up Oppenheimer. Other combine reps had apparently made the same decision. There was the clicking of data entry as the people around me updated portable data bases. I did the same thing with a stub of pencil and a folded sheet of yellow paper, putting a check mark alongside his name. Oppenheimer was taken care of, I could forget that one. If by some miracle one of the four teams had overlooked some other top choice, I had to be ready to make an instant revision to my own selections.

			“First selection, by NETSCO,” said another voice. “Peter Joseph William Debye.”

			It was another natural choice. Debye had been a Nobel prize-winner in physics, a theoretician with an excellent grasp of applied technology. He had died in 1966. Nobel laureates in science, particularly ones with that practical streak, went fast. As soon as their copyrights expired they would be picked up in the draft the same year.

			That doesn’t mean it always works out well. The most famous case, of course, was Albert Einstein. When his copyright had expired in 2030, BP Megation had had first choice in the draft pick. They had their doubts, and they must have sweated blood over their decision. The rumor mill said they spent over seventy million dollars in simulations alone, before they finally decided to take him as their top choice. The same rumor mill said that the cloned form was now showing amazing ability in chess and music, but no interest at all in physics or mathematics. If that were true, BP Megation had dropped two billion dollars down a black hole; one billion straight to the PNU for acquisition of copyright, and another billion for the clone process. Theorists were always tricky, you could never tell how they would turn out.

			Magrit-Marcus Gesellschaft had now made their first draft pick, and chosen another Nobel Laureate, John Cockroft. He also had died in 1967. So far, every selection was completely predictable. The three combines were picking the famous scientists and engineers who had died in 1966 and 1967, and who were now, with the expiration of family retention of copyrights, available for cloning for the first time.

			The combines were being logical, but it made for a very dull draft pick. Maybe it was time to change that. I stood up to announce our own first take.

			“First selection, by Romberg AG,” I said. “Charles Proteus Steinmetz.”

			My announcement caused a stir in the media. They had presumably never heard of Steinmetz, which was a disgraceful statement of their own ignorance. Even if they hadn’t spent most of the past year combing old files and records, as we had, they should have heard of him. He was one of the past century’s most colorful and creative scientists, a man who had been physically handicapped (he was a hunchback) but mentally able to do the equivalent of a hundred one-hand push-ups without even breathing hard. Even I had heard of him, and you’d not find many of my colleagues who’d suggest I was interested in science.

			The buzzing in the media told me they were consulting their own historical data files, digging farther back in time. Even when they had done all that, they would still not understand the first thing about the true process of clone selection. It’s not just a question of knowing who died over seventy-five years ago, and will therefore be out of copyright. That’s a trivial exercise, one that any year-book will solve for you. You also have to evaluate other factors. Do you know where the body is—are you absolutely sure? Remember, you can’t clone anyone without a cell or two from the original body. You also have to be certain that it’s who you think it is. All bodies seventy-five or more years old tend to look the same. And then, if the body happens to be really old—say, more than a couple of centuries—there are other peculiar problems that are still not understood at all. When NETSCO pulled its coup a few years ago by cloning Gottfried Wilhelm Leibniz, the other three combines were envious at first. Leibniz was a real universal genius, a seventeenth century super-brain who was good at everything. NETSCO had developed a better cell growth technique, and they had also succeeded in locating the body of Leibniz in its undistinguished Hanover grave.

			They walked tall for almost a year at NETSCO, until the clone came out of the forcing chambers for indoctrination. He looked nothing like the old portraits of Leibniz, and he could not grasp even the simplest abstract concepts. Oops! said the media. Wrong body.

			But it wasn’t as simple as that. The next year, MMG duplicated the NETSCO cell-growth technology and tried for Isaac Newton. In this case there was no doubt that they had the correct body, because it had lain undisturbed since 1727 beneath a prominent plaque in London’s Westminster Abbey. The results were just as disappointing as they had been for Leibniz.

			Now NETSCO and MMG have become very conservative; in my opinion, far too conservative. But since then nobody has tried for a clone of anyone who died before 1850. The draft picking went on its thoughtful and generally cautious way, and was over in a couple of hours except for the delayed deals.

			The same group of protesters was picketing the building when I left. I tried to walk quietly through them, but they must have seen my picture on one of the exterior screens showing the draft pick process. I was buttonholed by a man in a red jumpsuit and the same thin woman in green, still carrying her placard.

			“Could we speak with you for just one moment?” The man in red was very well-spoken and polite.

			I hesitated, aware that news cameras were on us. “Very briefly. I’m trying to run a proof-of-concept project, you know.”

			“I know. Is it going well?” He was a different type from most of the demonstrators, cool and apparently intelligent. And therefore potentially more dangerous.

			“I wish I could say yes,” I said. “Actually, it’s going rather badly. That’s why I’m keen to get back out.”

			“I understand. All I wanted to ask you was why you—and I don’t mean you, personally, I mean the combines—why do you find it necessary to use clones? You could do your work without them, couldn’t you?”

			I hesitated. “Let me put it this way. We could do the work without them, in just the same way as we could stumble along somehow if we were denied the use of computer power, or nuclear power. The projects would be possible, but they would be enormously more difficult. The clones augment our available brain power, at the highest levels. So let me ask you: why should we do without the clones, when they are available and useful?”

			“Because of the families. You have no right to subject the families to the misery and upset of seeing their loved ones cloned, without their having any rights in the matter. It’s cruel, and unnecessary. Can’t you see that?”

			“No, I can’t. Now, you listen to me for a minute.” The cameras were still on me. It was a chance to say something that could never be said often enough. “The family holds copyright for seventy-five years after a person’s death. So if you, personally, remember your grandparent, you have to be pushing eighty years old—and it’s obvious from looking at you that you’re under forty. So ask yourself, why are all you petitioners people who are in their thirties? It’s not you who’s feeling any misery.”

			“But there are the relatives—” he said.

			“Oh, yes, the relatives. Are you a relative of somebody who has been cloned?”

			“Not yet. But if this sort of thing goes on—”

			“Listen to me for one more minute. A long time ago, there were a lot of people around who thought that it was wrong to let books with sex in them be sold to the general public. They petitioned to have the books banned. It wasn’t that they claimed to be buying the books themselves, and finding them disgusting; because if they said that was the case, then people would have asked them why they were buying what they didn’t like. Nobody was forcing anybody to buy those books. No, what the petitioners wanted was for other people to be stopped from buying what the petitioners didn’t like. And you copyright-extension people are just the same. You are making a case on behalf of the relatives of the ones who are being cloned. But you never seem to ask yourself this: If cloning is so bad, why aren’t the descendants of the clones the ones doing the complaining? They’re not, you know. You never see them around here.”

			He shook his head. “Cloning is immoral!”

			I sighed. Why bother? Not one word of what I’d said had got through to him. It didn’t much matter, I’d really been speaking for the media anyway, but it was a shame to see bigotry masquerading as public-spirited behavior. I’d seen enough of that already in my life.

			I started to move off towards my waiting aircar. The lady in green clutched my arm again. “I’m going to leave instructions in my will that I want to be cremated. You’ll never get me!”

			You have my word on that, lady. But I didn’t say it. I headed for the car, feeling an increasing urge to get back to the clean and rational regions of space. There was one good argument against cloning, and only one. It increased the total number of people, and to me that number already felt far too large.

			I had been gone only thirty hours, total, but when I arrived back at Headquarters I learned that in my absence five new problems had occurred. I scanned the written summary that Pauli had left behind.

			First, one of the thirty-two booster engines set deep in the surface of the asteroid did not respond to telemetry requests for a status report. We had to assume it was defective, and eliminate it from the final firing pattern. Second, a big solar flare was on the way. There was nothing we could do about that, but it did mean we would have to recompute the strength of the magnetic and electric fields close to Io. They would change with the strength of the Jovian magnetosphere, and that was important because the trouble-shooting team in my absence had agreed on their preferred solution to the problem of adjusting impact point and arrival time. It called for strong coupling between the asteroid and the five-million amp flux tube of current between Io and its parent planet, Jupiter, to modify the final collision trajectory.

			Third, we had lost the image data stream from one of our observing satellites, in synchronous orbit with Io. Fourth, our billion ton asteroid had been struck by a larger-than-usual micro-meteorite. This one must have massed a couple of kilograms, and it had been moving fast. It had struck off-axis from the center of mass, and the whole asteroid was now showing a tendency to rotate slowly away from our pre­ferred orientation. Fifth, and finally, a new volcano had become very active down on the surface of Io. It was spout­ing sulfur up for a couple of hundred kilometers, and obscuring the view of the final impact landmark.

			After I had read Pauli’s terse analysis of all the problems—nobody I ever met or heard of could summarize as clearly and briefly as he did—I switched on my communications set and asked him the only question that mattered: “Can you handle them all?”

			There was a delay of almost two minutes. The trouble­shooters were heading out to join the rest of our project team for their on-the-spot analyses in the Jovian system; already the light travel time was significant. If I didn’t follow in the next day or two, radio signal delay would make conversation impos­sible. At the moment Jupiter was forty-five light-minutes from Earth.

			“We can, Al,” said Pauli’s image at last. “Unless others come up in the next few hours, we can. From here until impact we’ll be working in an environment with increasing uncertainties.”

			“The PNU people planned it that way. Go ahead—but send me full transcripts.” I left the system switched on, and went off to the next room to study the notes I had taken of the five problem areas. As I had done with every glitch that had come up since the Phase B demonstration project began, I placed the problem into one of two basic categories: act of nature, or failure of manmade element. For the most recent five difficulties, the volcano on Io and the solar flare belonged in the left-hand column: Category One, clearly natural and unpredictable events. The absence of booster engine teleme­try and the loss of satellite image data were Category Two, failures of our system. They went in the right-hand column. I hesitated for a long time over the fifth event, the impact of the meteorite; finally, and with some misgivings, I assigned it also as a Category One event.

			As soon as possible I would like to follow the engineering teams out towards Jupiter for the final hours of the demonstration. However, I had two more duties to perform before I could leave.

			Using a coded link to Romberg AG HQ in synchronous earth-orbit, I queried the status of all the clone tanks. No anomalies were reported. By the time we returned from the final stages of Phase B, another three finished clones would be ready to move to the indoctrination facility. I needed to be there when it happened.

			Next, I had to review and approve acquisition of single use copyright for all the draft picks we had negotiated down on Earth. To give an idea of the importance of these choices, we were looking at an expenditure of twenty billion dollars for those selections over the next twelve months. It raised the unavoidable question, had we made the best choices?

			At this stage of the game every combine began to have second thoughts about the wisdom of their picks. All the old failures came crowding into your mind. I already mentioned NETSCO and their problem with Einstein, but we had had our full share at Romberg AG: Gregor Mendel, the origina­tor of the genetic ideas that stood behind all the cloning efforts, had proved useless; so had Ernest Lawrence, inven­tor of the cyclotron, our second pick for 1958. We had (by blind luck!) traded him along with forty million dollars for Wolfgang Pauli. Even so, we had made a bad error of judg­ment, and the fact that others made the same mistake was no consolation. As for Marconi, even though he looked like the old pictures of him, and was obviously highly intelligent, the clone who emerged turned out to be so indolent and cas­ual about everything that he ruined any project he worked on. I had placed him in a cushy and undemanding position and allowed him to fiddle about with his own interests, which were mainly sports and good-looking women. (As Pauli acidly remarked, “And you say that we’re the smart ones, doing all the work?”)

			It’s not the evaluation of a person’s past record that’s diffi­cult, because we are talking about famous people who have done a great deal, written masses of books, articles, and papers, and been thoroughly evaluated by their own contem­poraries. Even with all that, a big question still remains. Will the things that made the original man or woman great still be there in the cloned form? In other words, Just what is it that is inherited?

			That’s a very hard question to answer. The theory of evolu­tion was proposed a hundred and seventy years ago, but we’re still fighting the old Nature versus Nurture battle. Is a human genius mainly decided by heredity, or by the way the person was raised? One old argument against cloning for genius was based on the importance of Nurture. It goes as follows: an individual is the product of both heredity (which is all you get in the clone) and environment. Since it is impossible to repro­duce someone’s environment, complete with parents, grandparents, friends, and teachers, you can’t raise a clone that will be exactly like the original individual.

			I’ll buy that logic. We can’t make ourselves an intellectually exact copy of anyone.

			However, the argument was also used to prove that cloning for superior intellectual performance would be impossible. But of course, it actually proves nothing of the sort. If you take two peas from the same pod, and put one of them in deep soil next to a high wall, and the other in shallow soil out in the open, they must do different things if both are to thrive. The one next to the wall has to make sure it gets enough sunshine, which it can do by maximizing leaf area; the one in shallow soil has to get enough moisture, which it does through putting out more roots. The superior strain of peas is the one whose genetic composition allows it to adapt to whatever environ­ment it is presented with.

			People are not peas, but in one respect they are not very different from them: some have superior genetic composition to others. That’s all you can ask for. If you clone someone from a century ago, the last thing you want is someone who is identi­cal to the original. They would be stuck in a twentieth century mind-set. What is needed is someone who can adapt to and thrive in today’s environment—whether that is now the hu­man equivalent of shade, or of shallow soil. The success of the original clone-template tells us a very important thing, that we are dealing with a superior physical brain. What that brain thinks in the year 2040 should be different from what it would have thought in the year 1940—otherwise the clone would be quite useless. And the criteria for “useless” change with time, too.

			All these facts and a hundred others were running around inside my head as I reviewed the list for this year. Finally I made a note to suggest that J.B.S. Haldane, whom we had looked at and rejected three years ago on the grounds of unmanageability, ought to be looked at again and acquired if possible. History shows that he had wild views on politics and society, but there was no question at all about the quality of his mind. I thought I had learned a lot about interfacing with difficult scientific personalities in the past few years.

			When I was satisfied with my final list I transmitted everything to Joe Delacorte, who was still down on Earth, and headed for the transition room. A personal shipment pod ought to be waiting for me there. I hoped I would get a good one. At the very least, I’d be in it for the next eight days. Last time I went out to the Jovian system the pod’s internal lighting and external antenna failed after three days. Have you ever sat in the dark for seventy-two hours, a hundred million miles from the nearest human, unable to send or receive messages? I didn’t know if anyone realized I was in trouble. All I could do was sit tight—and I mean tight, pods are small—and stare out at the stars.

			This time the pod was in good working order. I was able to participate in every problem that hit the project over the next four days. There were plenty of them, all small, and all signifi­cant. One of the fuel supply ships lost a main ion drive. The supply ship was not much more than a vast bag of volatiles and a small engine, and it had almost no brain at all in its computer, not even enough to figure out an optimal use of its remaining drives. We had to chase after and corral it as though we were pursuing a great lumbering elephant. Then three members of the impact monitoring team came down with food poisoning—salmonella, which was almost certainly their own fault. You can say anything you like about throwing away spoiled food, but you can’t get a sloppy crew to take much notice.

			Then, for variety, we lost a sensor through sheer bad pro­gram design. In turning one of our imaging systems from star-sensing to Io-Jupiter sensing, we tracked it right across the solar disk and burned out all the photo-cells. According to the engineers, that’s the sort of blunder you don’t make after kindergarten—but somebody did it.

			Engineering errors are easy to correct. It was much trickier when one of the final approach coordination groups, a team of two men and one woman, chose the day before the Io rendezvous to have a violent sexual argument. They were millions of kilometers away from anyone, so there was not much we could do except talk to them. We did that, hoped they wouldn’t kill each other, and made plans to do without their inputs if we had to.

			Finally, one day before impact, an unplanned and anomalous firing of a rocket on the asteroid’s forward surface caused a significant change of velocity of the whole body.

			I ought to explain that I did little or nothing to solve any of these problems. I was too slow, too ignorant, and not creative enough. While I was still struggling to comprehend what the problem parameters were, my trouble-shooters were swarming all over it. They threw proposals and counter-proposals at each other so fast that I could hardly note them, still less contribute to them. For example, in the case of the anomalous rocket firing that I mentioned, compensation for the unwanted thrust called for an elaborate balancing act of lateral and radial engines, rolling and nudging the asteroid back into its correct approach path. The team had mapped out the method in minutes, written the necessary optimization programs in less than half an hour, and implemented their solution before I understood the geometry of what was going on.

			So what did I do while all this was happening? I continued to make my two columns: act of nature, or failure of manmade element. The list was growing steadily, and I was spending a lot of time looking at it.

			We were coming down to the final few hours now, and all the combines were working flat out to solve their own problems. In an engineering project of this size, many thousands of things could go wrong. We were working in extreme physical conditions, hundreds of millions of kilometers away from Earth and our standard test environments. In the intense charged-particle field near Io, cables broke at loads well below their rated capacities, hard vacuum welds showed air-bleed effects, lateral jets were fired and failed to produce the predicted attitude adjustments. And on top of all this, the pressure, isolation, and bizarre surroundings were too much for some of the workers. We had human failure to add to engineering failure. The test was tougher than anyone had realized—even PNU, who were supposed to make the demonstration project just this side of impossible.

			I was watching the performance of the other three combines only a little less intently that I was watching our own. At five hours from contact time, NETSCO apparently suffered a communications loss with their asteroid control system. Instead of heading for Io impact, the asteroid veered away, spiraling in towards the bulk of Jupiter itself.

			BP Megation lost it at impact minus three hours, when a vast explosion on one of their asteroid forward boosters threw the kilometer-long body into a rapid tumble. Within an hour, by some miracle of improvisation, their engineering team had found a method of stabilizing the wobbling mass. But by then it was too late to return to nominal impact time and place. Their asteroid skimmed into the surface of Io an hour early, sending up a long, tear-shaped mass of ejecta from the moon’s turbulent surface.

			That left just two of us, MMG and Romberg AG. We both had our hands full. The Jovian system is filled with electrical, magnetic, and gravitational energies bigger than anything in the Solar System except around the Sun itself. The two remaining combines were trying to steer their asteroid in to a pinpoint landing through a great storm of interference that made every control command and every piece of incoming telemetry suspect. In the final hour, I didn’t even follow the exchanges between my trouble-shooters. Oh, I could hear them easily enough. What I couldn’t do is comprehend them, enough to know what was happening.

			Pauli would toss a scrap of comment at von Neumann, and while I was trying to understand that, von Neumann would have done an assessment, keyed in for a data bank status report, gabbled a couple of questions to Fermi and an instruction to Edison, and at the same time be absorbing scribbled notes and diagrams from those two. I don’t know if what they were doing was potentially intelligible to me or not; all I know is that they were going about fifty times too fast for me to follow. And it didn’t much matter what I understood—they were getting the job done. I was still trying to divide all problems into my Category One—Category Two columns, but it got harder and harder.

			In the final hour I didn’t look or listen to what my own team was doing. We had one band of telemetry trained on the MMG project, and more and more that’s where my attention was focused. I assumed they were having the same kind of communications trouble as we were—that crackling discharge field around Io made everything difficult. But their team was handling it. They were swinging smoothly in to impact.

			And then, with only ten minutes to go, the final small adjustment was made. It should have been a tiny nudge from the radial jets; enough to fine-tune the impact position a few hundred meters, and no more. Instead, there was a joyous roar of a radial jet at full, uncontrolled thrust. The MMG asteroid did nothing unusual for a few seconds (a billion tons is a lot of inertia) then began to drift lazily sideways, away from its nominal trajectory.

			The jet was still firing. And that should be impossible, because the first thing that the MMG team would do was send a POWER-OFF signal to the engine.

			The time for impact came when the MMG asteroid was still a clear fifty kilometers out of position, and accelerating away. I saw the final collision, and the payload scraped along the surface of Io in a long, jagged scar that looked nothing at all like the neat, punched hole that we were supposed to achieve.

			And we did achieve it, a few seconds later. Our asteroid came in exactly where and when it was supposed to, driving in exactly vertical to the surface. The plume of ejecta had hardly begun to rise from Io’s red-and-yellow surface before von Neumann was pulling a bottle of bourbon from underneath the communications console.

			I didn’t object—I only wished I were there physically to share it, instead of being stuck in my own pod, short of rendezvous with our main ship. I looked at my final list, still somewhat incomplete. Was there a pattern to it? Ten minutes of analysis didn’t show one. No one had tried anything—this time. Someday, and it might be tomorrow, somebody on another combine would have a bright idea; and then it would be a whole new ball game.

			While I was still pondering my list, my control console began to buzz insistently. I switched it on expecting contact with my own trouble-shooting team. Instead, I saw the despondent face of Brunel, MMG’s own team leader—the man above all others that I would have liked to work on my side.

			He nodded at me when my picture appeared on his screen. He was smoking one of his powerful black cigars, stuck in the side of his mouth. The expression on his face was as impenetrable as ever. He never let his feelings show there. “I assume you saw it, did you?” he said around the cigar. “We’re out of it. I just called to congratulate you—again.”

			“Yeah, I saw it. Tough luck. At least you came second.”

			“Which as you know very well is no better than coming last.” He sighed and shook his head. “We still have no idea what happened. Looks like either a programing error, or a valve sticking open. We probably won’t know for weeks. And I’m not sure I care.”

			I maintained a sympathetic silence.

			“I sometimes think we should just give up, Al,” he said. “I can beat those other turkeys, but I can’t compete with you. That’s six in a row that you’ve won. It’s wearing me out. You’ve no idea how much frustration there is in that.”

			I had never known Brunel to reveal so much of his feelings before.

			“I think I do understand your problems,” I said.

			And I did. I knew exactly how he felt—more than he would believe. To suffer through a whole, endless sequence of minor, niggling, mishaps was heartbreaking. No single trouble was ever big enough for a trouble-shooting team to stop, isolate it, and be able to say, there’s dirty work going on here. But their cumulative effect was another matter. One day it was a morass of shipments missing their correct flights, another time a couple of minus signs dropped into computer programs, or a key worker struck down for a few days by a random virus, permits misfiled, manifests mislaid, or licenses wrongly dated.

			I knew all those mishaps, personally. I should, because I invented most of them. I think of it as the death of a thousand cuts. No one can endure all that and still hope to win a Phase B study.

			“How would you like to work on the Europan Metamorph?” I asked. “I think you’d love it.”

			He looked very thoughtful, and for the first time I believe I could actually read his expression. “Leave MMG, you mean?” he said. “Maybe. I don’t know what I want any more. Let me think about it. I’d like to work with you, Al—you’re a genius.” Brunel was wrong about that, of course. I’m certainly not a genius. All I can do is what I’ve always done—handle people, take care of unpleasant details (quietly!), and make sure things get done that need doing. And of course, do what I do best: make sure that some things that need doing don’t get done.

			There are geniuses in the world, real geniuses. Not me, though. The man who decided to clone me, secretly—there I’d suggest you have a genius.

			“Say, don’t you remember, they called me Al…”

			Of course, I don’t remember. That song was written in the 1930’s and I didn’t die until 1947, but no clone remembers anything of the forefather life. The fact that we tend to be knowledgeable about our original’s period is an expression of interest in those individuals, not memories from them. I know the Chicago of the Depression years intimately, as well as I know today; but it is all learned knowledge. I have no actual recollection of events. I don’t remember.

			So even if you don’t remember, call me Al anyway. Everyone did.

			afterword: out of copyright

			The question, “Where do you get your story ideas?” is a hardy perennial for science fiction writers. It is asked all the time, and most of us have some standard answer more plausible or at least more interesting than the honest, “Don’t know.”

			Saucers of milk set out at night; small, still voices that whisper in our ears while we are watching baseball games; an anonymous correspondent in Akron, Ohio; dreams, stimulated by late night consumption of large quantities of Stilton cheese.

			In this case I can actually offer a more specific answer. I got the idea for “Out of Copyright” at the “Anglers’ Inn” on Macarthur Boulevard, a few miles north and west of Washington, D.C. I can even say when I got it: June 25, 1987. That’s my birthday. The weather was really hot, and I rode my bike about five miles to reach the inn and have lunch alone there. I also, reprehensibly, drank four beers. Towards the end of the meal I was hit with the idea for the story.

			I have eaten lunch there on other occasions. I have even drunk beer there. But I have never again had a story come to me while at the inn. It does not seem to be that writers’ heaven, a place where you can go and automatically receive a new idea.

			As to the point of the story: writers are a little different from most other people, because part of us does not expire when we do. The copyright to our written work hangs on, a faint ectoplasmic shade of our bodily selves, for half a century or more after we are gone. Then our copyrights finally die, and what we have produced during our lifetimes becomes public property.

			I had the thought, suppose that copyright was granted not just for written work, but for all the rest of a person, too?

			Eventually that copyright would lapse; and you would have this story.




——————————————————————————————————


			


story: tunicate, tunicate, wilt thou be mine?

			
			Curly locks, curly locks, wilt thou be mine?

			Thou shalt not wash dishes, nor yet feed the swine.

			But sit on a sofa and sew a fine seam,

			And dine upon strawberries, sugar, and cream.

			—English Nursery rhyme

			This has to be set down accurately, perfectly accurately; otherwise not one of you, whoever you are, will understand the truth—the truth about Master Tunicate, I mean, and why all the people died. I never expected to be the survivor—never wanted to be the survivor. But some choices you don’t get to make.

			If it were less noisy, maybe I could put everything onto the little tape recorder—it’s here, with all Jane’s blank tapes that she never used, and all the little spare batteries. But there’s the roaring, and the drums, and the shaking, and the water, and tape recorders are terrible for picking up every bit of background noise. You wouldn’t hear me at all.

			So it will have to be Walter’s notebook; and what is left out is left out.

			All right.

			So there we were, in the middle of Africa; and I defy you to find a more improbable quartet for an expedition. Walter, and Jane, and Wendy, and me, the terrible four. All of them such seasoned African travelers, and me a-gaping at everything I saw, and not knowing half the time if they were joking or not. Don’t drink that water, Steven, they’d say. Don’t eat the eggs and the bread. It was all a big joke. As Wendy used to say, the closest I had been to Africa was stories from mad Uncle George.

			That’s not the place to start. I can’t handle that. Let’s go back, back to the beginning. Let’s try Washington, last December.

			Winter came hard, and it came quickly. The Wednesday before Christmas it was like late fall. But on Christmas Eve, when we set off for Walter and Jane’s place in Great Falls, we had eight inches of snow over an icy road. We went slithering and sliding along in the Toyota, not sure we would make it up the next hill, and every two minutes we talked of turning around and heading back home for Bethesda.

			We kept going. Of course we did. Not all the animals are equal. For some friends we take ridiculous risks to keep a purely social appointment, for others Wendy or I would be on the phone making our apologies at the first sign of a snow flake.

			We kept going, even though I knew we were heading for a three-hand evening with me playing dummy. They were all Africa freaks. We’d have dinner, then I would drink too much Bristol Cream, while the rest of them rattled on about Africa. Bloody Africa.

			And when Walter told Wendy he had slides of his last trip, and that he had been to Zaire, did I complain? No. I even helped him set up the carousel projector—even though Zaire was just a name to me, along with Zambia and Zimbabwe, and all the other bloody zzz’s like Zanzibar and Mozambique that filled up the middle of Africa. And I took the worst seat, with my back to the fire, so that after fifteen minutes I was roasted.

			I’m not that obliging with everyone. Wendy could tell you that. When we went over last spring to see Sheila, one of Wendy’s childhood friends, and her husband, Max, and they started to show us slides of their last summer’s trip to England, I’m proud to say that I fell asleep on the floor, in the middle of their exposition. They deserved it. “This, is Westminster Abbey”—a dwarfed, out of focus shot of some anonymous building, with two hideous, grinning figures in the foreground. “This is Hadrian’s Wall.” A low, obscure something in the misty background, and the same two people. Sheila has a figure like a sack of potatoes, and Max’s parents never heard of the word “orthodontist.”

			Let’s be fair. Walter’s slides weren’t all like that. He had an artist’s eye, and he’d no more put himself in a picture than he’d photograph his bare bottom. And he’s conscientious—was, was—about scale and focus. A pity. If he hadn’t been, none of this would have started.

			His slides were in strict logical order. He was doing a vegetation study for the World Bank, and he brought us inland from the coast, past a couple of hundred kilometers of white water rapids, to Kinshasa, where the Zaire River was broad and placid. Wendy kept up a running commentary on the soils and rock types, as a sort of counterpoint to Walter’s botany. And after Jane noticed my glassy-eyed look, and explained to me that Zaire used to be called the Belgian Congo, and the river we were looking at used to be known as the Congo River, my old childhood geography lessons stirred in my brain and everything began to make sense to me as well.

			Congo. Magic word. Just say it to yourself. Cong-go. It’s the mightiest river in Africa. Don’t you feel the primitive power of the word? Congo. Africa. Heart of darkness. Enough to make you shiver.

			Perhaps I ought to explain how Wendy and I met. It may seem logical to you anyway, she a geologist and I a paleontologist. We could have run into each other while she was rock-hunting and I was digging up old bones. Logical, maybe, but quite wrong. I don’t dig up old bones. I work for the Smithsonian, and I arrange exhibits, and I write learned papers on taxonomy, and I spend three hundred and sixty nights of the year in the same bed. I am what Wendy’s family call a stick-at-homer, not quite to my face. They are all crazy, every one of them, and like mad Uncle George they swarm all over the world, looking for oil in the Java Sea or copper in southern Argentina. I’ll say it again, they’re all crazy.

			But Wendy and I did meet, and not in the Gobi Desert. We met at the Kennedy Center, at a concert. My neighbor had a season ticket, and he couldn’t attend, and Yo-Yo Ma was playing the Dvorák Cello Concerto, which is one of my favorites. So that accounts for my presence. And Wendy was in the next seat, on a date with a new boyfriend who looked human but turned out to be a total prick. She suspected it at the beginning, during the Overture to Die Meistersinger, but the extent of his prickishness didn’t fully emerge until he twice tried to grope her under cover of his jacket during the adagio of the concerto. The second time she riposted with a pair of nail scissors, and moved as close to me as the seat permitted.

			I had noticed all this, and thought that she looked gorgeous, in a white flared skirt and a deep pink blouse that was just right for her complexion and dark-brown hair. But I was somewhat preoccupied. It was late May, and I had terrible hay fever, with itchy eyes and streaming nose. I couldn’t stop sniffing. And along the way I was actually trying to listen to the music. At the interval Wendy turned to me and asked if I would like to go out and have a drink with her during the intermission. I accepted, and she bought me an orange juice. She had to. I had left my wallet in the parking lot, on the front seat of my car. And it was orange juice because I was so full of antihistamines that alcohol would have put me out for the whole second half of the concert. Schubert’s Ninth, another favorite.

			When we got back to our seats pricko had departed, leaving Wendy without transportation. After a second half in which she still sat as close to me as the seat permitted, I drove her home to Sumner (good news: my wallet was still in the car). She lived alone in a two-bedroom house, and invited me in for an explicitly non-alcoholic and non-sexual nightcap. The house was filled with mementos from her world travels—most of them hideous. I managed the non-alcohol, but I flunked the non-sex and eventually stayed the night. I think I made a big impression. I am sure that Wendy had had more skillful lovers, but never one whose nose ran all over her during lovemaking, the way that mine did.

			Lovemaking.

			Forgive me, Wendy. This is relevant, I have to tell it. But we re-lived and re-told parts of that night a hundred times, when people asked how we met, and now when I write of it I cannot make it sound more than a farce. My heart can break, but the words don’t show it—won’t show it. My poor Wendy, in an unmarked grave in eastern Zaire. We had a golden evening and night, but we could never reveal that side of it to others. It had to be told as a joke; and now I cannot describe it any other way.

			Do Wendy and I sound an improbable couple? Compared with Walter and Jane, we were a perfectly matched duo. Hear them arguing in public, and you’d be looking in the paper the next day for news of an axe murder. Not only that, look at the difference in their personalities. You could drop Jane down in the middle of Hell, and she’d calmly begin to make plans for the best way out. If I had to be lost in the middle of nowhere with anyone in the world (and I was) it would be Jane. Walter’s a lot less organized, and Jane insists that Africa without a hat has fried his brains. But he’s an original thinker, and he thrives on challenges. Between them they could tackle anything.

			Anything…except Master Tunicate.

			When he first put in an appearance I was already drowsing. Wine with dinner, then a port and four large sherries, with a wood fire at my back. I knew that Wendy was sober, and would drive us home. I didn’t take much notice as Walter took us farther and farther east, heading towards the source of the river. He was well out of the territory he was supposed to cover for the World Bank, but what else was new? Now he was traveling on his own budget, for the sheer hell of it.

			River life, and swamps, and native huts, and dense stands of forest. And then, without warning, something that made me sit up in my chair. Walter advanced the carousel to show a new slide. Two native women stood there, stone-faced, one on each side of a massive, lumpy sculpture. I swallowed that sculpture in one look. Too big for life. But so realistically carved that I marveled at the detail.

			“Walter!” He had been ready to advance the carousel again when I stopped him. “Where in God’s name did you take that picture?”

			“Still awake, Steven? That’s a first. Wait a minute.” He switched on a table lamp to look at the notebook sitting next to the carousel. “I thought so. It was a little village called Kintongo, or Kitongo, I never saw it written down. What’s the interest? We thought you were asleep.”

			Kintongo. Soon the whole world will know the name. But when Walter said it, the rest of us had never heard of it.

			“Why the interest?” said Walter again. “I snapped the picture with a telephoto lens—mainly because the people in the village refused to be photographed. Otherwise I wouldn’t have wasted the film.”

			“What’s that thing in the middle, between the two women?” I’m sure my voice was shaky.

			“That depends who you believe.” Walter cleared his throat, and pushed back his floppy brown cowlick with his hand—I can see him do it now, as I sit here and write. “According to them, it’s a god. According to me, it’s a hollowed-out lump of wood. Not near as heavy as it looks.”

			“No trick photography? I mean, it really was that size.”

			“Certainly was. You know me, I always try to get something like a human, or a hand, or a car into the picture, to fix the scale. I had to wait a while until those two lovelies came out and stood in the right place. It’s maybe seven feet tall, top to bottom. So what’s all the excitement?”

			“You didn’t know it, but you photographed a tunicate.”

			Jane knows a lot of biology. She picked up on it at once. “Can’t be. Steven, I’m ashamed of you. You know better—a tunicate’s not a fraction of that size, ever. And you wouldn’t find one in eastern Zaire.”

			I felt the curious frustration you get when you know fifty times as much about a subject as someone else, but don’t want to take the time to explain. I was a world’s expert on tunicates, for Christ’s sake—Jane was a smart amateur.

			I didn’t argue. Instead I said: “Walter, can you get that slide in sharper focus?”

			“I doubt it. But I can do better than that. Hold on a minute, I’m sure to have an eight-by-ten print in the other room. What the fuck’s a tunicate anyway?” He left the room.

			All the alcohol seemed to have burned out of me. “I know, Jane.” I was almost stammering, and I felt short of breath. “I know. A tunicate, that far from the sea. And that size. A giant, fossil tunicate? Impossible, right. But if it’s not impossible—it’s a discovery. A major discovery.”

			I have to digress here. There’s no way this can be told in any strict time sequence, anyway—not even in a logical sequence. So why try?

			Life’s a bummer. Don’t laugh now, but I’ve probably spent ten thousand hours studying, reading about, and writing about tunicates, and chances are good that you’ve never even heard of them. But you have to understand them—well—if those dark later happenings at Kintongo are ever to make any sense to you. They make only limited sense to me.

			Can we talk tunicates for a moment? Let me pursue that passion of mine one last time. It would be a waste of time to try to repeat exactly what I said that night to Walter and our wives. He’d been drinking pretty steadily, and he has a lot less body weight than me. Jane and Wendy caught on fast, but I had to repeat things three or four times before it got through to him.

			We can go very quickly if you’ll accept some shortcuts. Wouldn’t do for the Smithsonian, but that’s a million miles away.

			One other thing. There will be an inquiry into all this—bound to be. There are other materials, exhibits that prove everything I’m going to say. But I couldn’t bring them back with me. I’ll tell you where they are hidden as we come to them.

			Now, having promised to talk about tunicates I realize I can’t afford to say it at all. Can’t afford the space. I’m a fifth of the way through Walter’s notebook and I’ve hardly begun.

			It’s all in other books, anyway—look in any decent zoology text, under “Tunicata,” and you’ll find pages about them. They are the most fascinating creatures in the world (or out of it?). Are they plants or animals? Terrestrial tunicates are animals, definitely; but in their adult form they usually root to the bottom of the sea like plants. Are they vertebrates or invertebrates? Somewhere in the middle, with a start of a backbone that never becomes one. And they have an outer skin, sort of an exoskeleton, made of tunicin; tunicin is very close to plant cellulose, the nearest the animal kingdom ever gets to producing it. They have a heart and a circulation system—but no oxygen-carrying pigment like hemoglobin in the blood. What the blood does have is sulphuric acid; and vanadium, lots of it. They concentrate vanadium, but we don’t know how or why. Sometimes they look to me more like inorganic factories than natural animals.

			I didn’t mean to start. It’s all in the books, and time is short, space is short, the river is calm now, and the boat is going like hell. We’ll be back at Kinshasa in a few hours. But I have to add one or two things more, because they are the central factors that brought us to Zaire and to Kintongo.

			Size, and habitat. Tunicates don’t get much bigger than a small melon, even the biggest species. And they live in the seas and oceans, never inland. But pictured on that slide I saw the remains of a huge tunicate, seven feet tall, a thousand miles from the nearest salt water. My suggestion of a giant, fossil tunicate was a desperate one. It was all I could think of. But I know the fossil forms, and they’re small.

			A fake? A practical joke, played on me by Walter, with the connivance of Wendy and Jane?

			That’s not as silly as it sounds. Wendy was my love and my soulmate. But that couldn’t make us the same age as each other. Walter, Jane and Wendy were contemporaries, in college together, and they’ve been conspiring for a long time. Although I was in college during those same years, I took a while getting there. I’m nine years older than the others. Cross-generation talk and little friendly surprises for old Steven are no new thing. They sound bad. But I liked them. They always had a nice outcome, and they made me feel like someone special.

			This wasn’t a fake. Walter produced the eight-by-ten and a lens, and we all had a close look. I explained what we were seeing.

			Put your finger on that fifteen minute interval, if you want a starting point. One reason for getting together on Christmas Eve was to talk about next summer’s vacation. We did it each year. Usually the other three would propose Kenya, or Madagascar, or Patagonia; I would counter with Rehoboth, or Atlantic City, or Long Beach island. Mostly we settled for a middle ground, and went to the Yucatan, or Rio, or Bermuda. Good hotels, good food.

			Passion outweighs logic.

			This time—Great God forgive me—I spoke first. For our vacation I suggested eastern Zaire.

			Witness the advantages of technology.

			The others laughed at my ideas of how we would get to Kintongo. Steamboat and native bearers, I had asked.

			“United to Paris, then Air Zaire to Kinshasa,” said Wendy.

			“Air Zaire?”

			“Sure. Seven-forty-seven—don’t worry about it, American and British crew members. We won’t eat the food, and last time I wasn’t too keen on the state of the toilets, but
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