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      Enter the SF Gateway …


      In the last years of the twentieth century (as Wells might have put it), Gollancz, Britain’s oldest and most distinguished science fiction imprint, created the SF and Fantasy Masterworks series. Dedicated to re-publishing the English language’s finest works of SF and Fantasy, most of which were languishing out of print at the time, they were – and remain – landmark lists, consummately fulfilling the original mission statement:


      

      ‘SF MASTERWORKS is a library of the greatest SF ever written, chosen with the help of today’s leading SF writers and editors. These books show that genuinely innovative SF is as exciting today as when it was first written.’





      Now, as we move inexorably into the twenty-first century, we are delighted to be widening our remit even more. The realities of commercial publishing are such that vast troves of classic SF & Fantasy are almost certainly destined never again to see print. Until very recently, this meant that anyone interested in reading any of these books would have been confined to scouring second-hand bookshops. The advent of digital publishing has changed that paradigm for ever.


      The technology now exists to enable us to make available, for the first time, the entire backlists of an incredibly wide range of classic and modern SF and fantasy authors. Our plan is, at its simplest, to use this technology to build on the success of the SF and Fantasy Masterworks series and to go even further.


      Welcome to the new home of Science Fiction & Fantasy. Welcome to the most comprehensive electronic library of classic SFF titles ever assembled.


      Welcome to the SF Gateway.







 


Author’s Note


 


 


I like to keep my back novels available for my readers; a few are completists. Cluster was first published in 1977, before the age of electronic publishing, so I retyped it to get it accessible that way. Why not simply scan it in? Because the alien names and dialogues don't scan well. So I typed it, making spot corrections and clarifications along the way, and finding alternates for any inscrutable symbols.


Naturally there is a larger story concerning the genesis of this novel. A new publishing line was active, and the editor invited me to contribute a novel. So I wrote But What of Earth? whose underlying premise was that the level of civilization connected directly to population. The larger the population, the higher the level. This is the science fiction mode: to make one assumption, true or false, and generate a story from that. In that novel they discovered mattermission, and most of the people of Earth promptly decamped to colonize new worlds. This so depleted Earth that it regressed to primitive times. Thus the question about it: fine for the brave new other worlds, but what about Earth? It was in trouble.


Well, that editor treated that novel so ill that I got it reverted and republished elsewhere with 25,000 words of notes about the bad editing. In the interim, before the storm broke, the editor had suggested that I try a major galactic adventure series for him. I pondered, and in an hour or so had the nucleus of Cluster: a galactic framework where population still governed the level of advancement, and the colonies became more primitive the farther out from the center they were. Spheres of influence. I showed it to the editor, and he rejected it. This about that: editors seem to be odd birds, and if there's one thing they'll reject, it is when you proffer exactly what they asked for. No wonder publishing is typically in a mess. So I took it to another publisher, and they gladly accepted and published it. They had not asked for it, you see, so liked it. And before long I realized that I was far better off there than I would have been had the original editor accepted it. For one thing, he was soon enough out of the science fiction business, because I was not the only one he messed up.


Then I had another idea, spinning off from this one. It related to a character in But What of Earth?, Brother Paul of the Holy Order of Vision, and the Tarot cards, and was eventually titled Tarot. I realized that it fit into the larger Cluster framework. That novel had its own difficult history, being accepted by a publisher which broke it into three parts despite originally agreeing not to, then getting bought out by another publisher when only the first part had been published, and the other publisher had rejected that novel. So it was all published eventually, and did well, in its fashion demonstrating that what publishers reject may be better that what they accept, but not in the manner I had desired. I regard the original, intact edition, to be one of the major novels of my career, though unrecognized because of the mess the publishers made of it.


So the present novel, Cluster, is part of a cluster of seven to nine novels, depending whether Tarot counts as one or three. As it happened, it was published in the same year as the first Xanth fantasy novel, A Spell for Chameleon, and my reputation as a fantasy novelist soon eclipsed my indifferent fame as a science fiction novelist. Many readers don't even know I write anything but funny fantasy, and critics who condemn me as a lightweight for fantasy are careful never to read my serious science fiction. Such as Cluster. 


After thirty years, I found I had forgotten whole chapters of this novel, and was able to read them as new fiction. That enabled me to judge what kind of writer I was. There were some bad habits, like using too many dashes, that I cleaned up as I retyped, but I found the novel itself to be solid. I like Flint of Outworld, and see echoes of him in my subsequent fiction, such as the ChroMagic series in which a smart barbarian villager is required against his will to become king of the planet instead of marrying the girl he loves. Actually the barbarian hero in a future culture theme is hardly original with me, and I had already used it elsewhere in my writing. Alp was the barbarian hero in my 1976 novel Steppe, doing well in a setting that emulated his Asiatic nomad origin. I was not conscious of those echoes until I retyped Cluster. I suppose a writer never can be quite sure of the background from which he draws. 


It was a challenge to do the illustrations; I had to skip over them, then learn how to use my word processor's drawing program to make the appropriate circles. The original novel had two appended pages: one of the stars of Sphere Sol, the other of the Vicinity Cluster of Spheres. I concluded that the first was complicated and not especially useful, so deleted it for this edition. The second I referred to constantly, to get my bearings, so I moved it up to be a frontispiece. It is imperfect, because I wasn't able to control the drawing program very well, but should give the general idea of Sphere Sol and its neighbors. It helps me to have at least a crude map to give me a sense of place.


The problem with the drawing program was that sometimes it allowed me to move a circle, and sometimes it didn't. The operative rule seemed to be that I could move it only when I didn't really need to. When I did need to, then I couldn't. Instead it insisted on starting a new circle within the original one. I had to erase and start over several times, and still wound up with a messy job.


Figuring out that map originally was a challenge. I thought there would be information about the distances the stars were from us. There wasn't. I bought an expensive star map book, several feet on a side, and it was marvelously complete, but didn't provide distances. I had to struggle to run down estimates of particular stars, and finally settle on those I nailed. Thus what may be a somewhat random assortment came to be, and I built my Spheres on those. Maybe there is better information now, thirty years later, but it's too late for this novel.


I had several impressions as I typed and proofread the novel. I had forgotten how fully it addresses sapient alien cultures. Adventure science fiction novels I have read tend to assume that alien cultures must be variants of humanoid, with vertical two-legged males and females dominating. Or horrendous blobby monsters whose main purpose is to get blasted to bits by a human hero just before gobbling a luscious half bare screaming human damsel. I regard this as inadequate, and tried to devise aliens who were both un-humanoid and realistic. Thus the swimming Spicans, wheeled Polarians, and musical Mintakans. Where alien humanoids did exist, in Sphere Canopus, they turned out to be unworthy.


I also addressed alien sex. I was concerned for a time about the three genders of Spica, because Isaac Asimov had a novel with three sexes; was I copying him? Then I discovered one of my early notes on the novel: I had the idea for tri-sex before Asimov's novel was published, and of course I did it differently. That was a relief. Then there was the way Polarians do it, which I think makes sense while being quite unlike anything on planet Earth. Apart from that, I find myself rather taken with the Polarian Tsopi; she's my kind of girl in every way except the physical.


I was pained by the fate of Honeybloom. Yet this is the way it would be likely to be, when a man travels far and long. She was in effect a war widow. At least Flint did right by her, in his fashion.


Readers may assume that writers write novels from beginning to end. That's not necessarily the case. My charting of the novel indicated I needed at least one Elizabethan or Victorian sequence, to show the progression of the culture from Stone Age to Modern, so I set that for Chapter 6. But though I love ancient history, I'm less keen on that interim period. In fact I dreaded having to write in that setting. So I left it until last. Then when I finally had to tackle it—lo, it came together and I had no problem. Writing can be like that, too; scenes that should be difficult can be easy, while those expected to be easy may be difficult. I love that high-Kirlian dragon, and the way Flint dealt with the palace dandies.


And the Tarot theme. This has its own history, as it spreads across this series of novels and comes to fruition in the novel Tarot, set before the others. I have no belief in the supernatural, but found the tarot cards useful, and they do have powers in this series. Melody of Mintaka, in the sequel novel, is a skilled tarot reader.


At any rate, I liked this novel, thirty years later, and hope you did too. 
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Prologue


 


 


“We have ascertained that this person is an alien creature occupying a human body,” the Minister of Alien Spheres said formally. “His Kirlian field is extremely intense, on the order of eighty times human normal, and its pattern is unlike anything we have on record. We believe he is what he claims to be: an envoy from a non-Sol Sphere.”


The Ministers of the Imperial Earth Council contemplated the subject. There was little to distinguish the alien. He was male, of normal height, about thirty years old, in good health. There were no telltale emanations from his eyes, extraordinary nuances of expression, or any visible aura. He was just an ordinary man, with a bright tattoo on his right wrist.


That tattoo was the mark of a recipient body: mindless, empty, without personality. Even without the Kirlian verification, the intelligent animation of this body was highly significant. Only a freak accident could have done it—or alien possession. For there was no known way to forge a Kirlian imprint, and Sphere Sol lacked the technology to transfer identity from one body to another.


The Regent of Earth Planet spoke next, formally addressing the possessed body. “Sir, we accept you as such an envoy, and accord you the courtesies of that office. Welcome to Sphere Sol. Please acquaint us with your mission.”


Now there was an almost tangible tension in the hall. Such visitations had been known only half a dozen times before in all human history, and each had had cataclysmic impact. One had confirmed the existence of intelligent alien life elsewhere in the galaxy, and revealed the presence of transfer technology. Another had defined the limits of direct human colonization—120 light years' radius from Sol—so that there would be no question of conflict with neighboring Spheres: Polaris, Nath, Canopus, Spica, or giant Sador. Another, from neighbor Sphere Antares, had effected one fundamentally important exchange of technology: Sol had yielded the secret of controlled hydrogen fusion in return for Antares' secret of matter transmission. That had revolutionized the human stellar empire, making rapid communication possible, and had presumably done something similar for Antares, starved for safe local power.


This could well be the moment of the century.


“I am Pnotl of Sphere Knyfh,” the alien said. “We are about five thousand of your light years in toward the center of the galaxy. Our two Spheres have not before had direct contact.”


The Council Ministers nodded. They had only vague knowledge of the interior Spheres, most of whose stars of origin were not visible from Earth. But it was certain that many of them were highly advanced. In fact, Sol was a very new, very minor Sphere, a galactic backwater only now opening relations with its civilized contemporaries. Some Spheres had endured for thousands of years, and achieved radii of many hundreds of light years, while Sol had achieved its full size only a century before.


“We place your locale,” the Regent said. “Please continue, Envoy of Knyfh.”


“I am embodied here to enlist the cooperation of Sphere Sol in a mutual crisis of galactic proportion. I ask you, at this moment, to ascertain which individuals of your sapient species are suitable for identity-pattern transfer.”


“That is not necessary,” the Minister of Alien Spheres said. “We maintain continuous survey. After the difficulty the first envoy had in making contact with our government, five hundred years ago–”


“That was not the first,” Pnotl said dryly.


“The first we recognized,” the Regent said, flushing. Historical research had revealed the probability of several prior attempts at transfer contact. All had failed because earlier cultures had preferred not to believe in the possibility of intelligent alien visitation or possession. What chances had been squandered by that ignorance!


“We felt we could not afford to risk any further such embarrassment,” the Minister of Alien Spheres continued. “So we maintain a number of potential transfer host bodies—such as the one you now occupy—and we have every Kirlian field on record.” He paused. “Unfortunately the technique of transfer itself eluded us. We cannot transfer the mind of an individual of our species into another body.” He made a small gesture of apology, as though this were a minor matter. “We just don't have the know-how.”


Pnotl turned on him a polite yet uncanny glance. “We grant it you,” the alien said.


It was as though a stun-bomb had detonated in their midst. There was now no pretense of unconcern. “The secret of the galaxy!” the Minister of Alien Spheres exclaimed.


The Regent held up one hand. “We cannot conceal our interest,” he said. “But such information is extremely valuable. We must know what you require in return, before we make any commitment.”


“What price?” the Minister of Technology rasped, almost drooling in his eagerness and apprehension.


That sobered the others. All eyes returned to the envoy. Surely the secret of the galaxy would exact the ransom of the millennium.


“No price,” Pnotl said evenly. “We wish you to have this capability.”


Now there was open suspicion. “Why?” the Regent asked.


“Our entire galaxy is in imminent danger. Unless we unify the Spheres and utilize our maximum capabilities, all of us may be destroyed. We have no other way to form a galactic coalition.”


“Forgive us our cynicism,” the Regent said grimly. “We have a fable about Greeks bearing gifts. This means that we do not trust seemingly unmotivated largess. And we are not likely to react to nebulous, undocumented threats.”


“And why us?” the Minister of Alien Spheres demanded. “Sphere Sador has a radius of almost five hundred light years—a volume of controlled space a hundred and twenty five times as great as ours. They are the obvious candidate for your coalition.”


“Such cynicism is a survival trait,” Pnotl replied. “We are pleased to find it in you.” But something in his tone suggested that he was not delighted. “I shall satisfy you on three scores: the practical, the technological, and the intellectual.


“First, why not Sador, or Mintaka, or any of the other larger Spheres of this galactic segment? Because though well established, these Spheres are decadent. Their controlling species no longer possess the initiative to tackle a problem of galactic scope. Your other neighbors have not had the foresight to arrange for transfer hosts, as you have. We have therefore contacted the most capable Sphere in the region, Sol.”


The Council Ministers nodded, pleased at the unsubtle flattery.


“Technologically, I shall simply confer with your scientists immediately following this meeting, and will convey to them the details of the transfer mechanism. After all”–Pnotl paused to smile gravely–”if you do not achieve this capability in short order, I shall lose my own identity. I shall be the first transfer you make, since I cannot otherwise return to my Sphere.”


“Fair enough,” the Regent said, relieved that they would not have to undertake the enormous expense of mattermitting the envoy home. “If you trust the process enough to be the first subject, it would certainly seem be authentic. But we can promise nothing until we know what the requirements are for membership in the galactic coalition.”


“To comprehend the need for cooperation, you must understand the nature of transfer itself,” Pnotl said. “Transfer is a modification of matter transmission, but such an unlikely aspect that only one species in a thousand discovers it independently.” The Minister of Technology nodded, remembering how devious the method of matter transmission had proved to be. A whole new system of logic had had to be mastered before the necessary computations could be made. But that logic had avoided the paradox of relativistic limitations, and allowed a particular type of signal to transmit across light years without lapse of time. If identity transfer were worse than this, they would not master it soon, even with a full blueprint. The finest minds of the Empire had been trying for decades.


“Transfer operates at a thousand times the distance, at a thousandth the cost in energy,” Pnotl continued. “This is because so much less actually has to be transmitted. Only the Kirlian ambiance moves; the body is left behind. It is my Kirlian force alone that animates this body, and it will quickly fade if I do not return to my own body, which is quite alien in comparison. Thus transfer is by no means a substitute for matter transmission, or even for physical travel through space. It is merely our most economical means of communication over galactic distances. Though it is a million times as efficient for this purpose as matter transmission, it can still be costly in energy.”


The Minister of Technology nodded. That was the great liability of mattermission: its cost. A million dollars' worth of energy had to be expended to transmit a hundred pounds one light year, approximately. In fact, that had become the practical definition of the modern dollar. The expense cubed as the distance squared, so that it cost a billion dollars to transmit that same mass ten light years, and a trillion dollars to move it a hundred light years. Consequently very little freight was shipped that way. Most mattermissions consisted of microscopic coded message capsules. It was still an essential means of maintaining Imperial communications.


Transfer, at a millionth the effective cost, would still have to be used sparingly, if it were not to deplete the Imperial exchequer. But it would lay open the entire galaxy to human contact, and the benefits could be enormous. For if there was one thing more valuable than energy, it was knowledge.


“The threat is linked to this,” Pnotl said. “The civilization of another galaxy proposes to solve its own energy problem by draining off the fundamental energies of the Milky Way Galaxy. I speak of the atomic interactions themselves, and the force of gravity. I think you will appreciate what would happen to us all if these forces were weakened.”


“Disaster!” the Minister of Technology said immediately. “Our whole framework would disintegrate.”


“But hot–?” the Regent inquired, always practical.


“Apparently they have rediscovered some of the science of the Ancients,” Pnotl said. “They are using the bodies of local galactic species to build and operate enormous power-transfer stations.”


“Transfer of energy?” the Minister of Technology asked, amazed. “I didn't know that was possible.”


“We did not know either,” Pnotl admitted. “It seems there are ramifications of transfer technique we have yet to master. It may be that some forms of energy possess Kirlian fields. As I pointed out, the threat is fundamentally connected to transfer.”


“We must make a special search for more Ancient artifacts,” the Minister of Technology exclaimed.


“In short,” Pnotl concluded, “we are about to be ravaged by Galaxy Andromeda. If we do not act immediately, we all shall perish.”


“Exactly what sort of assistance do you expect from us?” the regent inquired, shaken despite his cynicism.


“Merely to use your power of transfer to contact your neighbors and bring them into the coalition. You will freely relay the transfer technology to them. They will then patrol their own regions, destroying any Andromeda stations and agents discovered. Galactic vigilance is the price we all must pay for survival.”


“We have to do the dirty work you balk at,” the Regent said. “That is your real price.”


Pnotl nodded. “Unkindly put, but accurate enough. We must concentrate our own major effort in our own region of space. If you can reach ten or twenty Spheres within a radius of two thousand light years of Sol, it will suffice. Our own sweep will complement your tangentially, for Sphere Knyfh is covering a radius of three thousand light years. All over the Galaxy the other major Spheres are performing similarly.” The alien made a bow of dismissal. “If you will now convey me to your technicians, I shall begin working with them immediately. It may take some time to clarify the specifics and construct the apparatus, and my time is limited.”


The alien smiled, and several Ministers smiled with him. He was speaking the literal truth; he had at most eighty days before his identity became submerged within the ambiance of the human host. It would have to be a terrific effort, on his part and theirs.


“But we haven't even agreed!” the Regent protested.


Pnotl's glance hinted that he thought the Council to be a bunch of unlettered idiots, but his tone was controlled. “Since your survival, like ours, depends on the early unification of our galaxy, so that we may muster our entire resources to combat this menace, I believe your agreement is assured. But I shall give you the information regardless—just as you will give it to other Spheres, however negative they may prove to be.”


The Regent gestured, and the Minister of Technology conducted the alien out of the audience chamber.


“We seem to have been committed,” the Regent remarked sourly. “But if he really delivers transfer...”


The Minister of Population produced a printout. “Assuming that we have a use for it, I have here the list of our top prospects for transfer. As you know, the strength of the Kirlian field is the overriding factor–”


“We know,” the Regent interrupted. “Summon the top five prospects. I want them here within twenty four hours.”


“That will be awkward. Our leading name is on the Fringe.”


The Regent bashed one fist into the opposite hand. “I don't care if it's as far as Outworld! Fetch it here!”


The Minister permitted himself a fleeting smile. “It is on Outworld. Star Etamin, one hundred and eight light years distant. Our farthest viable colony.”


“The Stone age planet!” the Minister of Culture exclaimed. “Disaster!”


“We'll have to use the second choice, that's all,” the Minister of Alien Spheres said. “Where's that one?”


“Sirius.” Again a small smile.


“That's close—and civilized. Saves us ninety-nine light years' postage. Much better.”


The Minister of Population shook his head. “It's a woman.”


There was a general, discreet groan. The cultural prejudices of the ministers were emerging in the absence of the alien envoy. “Worse yet!” the Minister of Culture said.


“Stop this bickering!” the Regent cried. “Bring them both—and the next three. I'll decide when the time comes.”


“But the expense!” the Minister of Finance cried, appalled.


The others ignored him; expense was irrelevant when the Regent gave an order. If he overreached himself, he would have to answer to the Emperor, whereupon there just might be a new Regent. This particular Regent was unusually competent, and therefore it was likely that his tenure in the office would be brief.


“What's the top name?” the Minister of Alien Spheres asked. The arrival of the envoy from Sphere Knyfh had enhanced his prestige of the hour considerably, and he spoke with a new timbre of authority.


“Flint. Flint of Outworld. Age two thirds–”


“What?” the Minister of Culture squawked.


“Sorry. Their year is thirty years long; I forgot to interpolate. Age about twenty-one earth scale. Male. Single. Heterosexually inclined. Intelligence about one point five.”


“About?” the Minister of Culture demanded. “Can't you measure it accurately?” His tone reeked of contempt.


“No. He's a primitive—like some here. Can't even read. Runs about naked. Has green skin. But he's smart—very smart.”


“Lovely,” the Minister of Culture said sarcastically. “A smart naked green ignoramus!”


The Minister of Population shook his head. “This savage has a Kirlian intensity of just over two hundred—the highest we have ever measured.”


“Two hundred!” the Minister of Culture gasped. “Two hundred times human normal?”


“That's right,” the Minister of Population said smugly. “The next prospect, apart from the liability of being female, is only ninety-eight on the Kirlian scale. The barbarian is something special.”


“We're stuck with the Jolly Green Giant,” the Minister of Culture muttered.


“Disaster,” the Minister of Population agreed.


“On the contrary,” the regent said briskly. The alien envoy had evidently viewed these men with a certain condescension. The alien had been a sharp judge of character. “Ideal. This innocent will hardly realize what he is getting into. What better choice for our first experimental transfer of a human being to an alien Sphere? We can have no notion of the risks this entails. If the advanced entities of the Inner Galaxy won't even try the Spheres of our region...”


The Ministers exchanged glances. A smile passed among them.




 


Chapter 1:


Flint of Outworld


 


 


The old man and the young man lay in the cool of pre-dawn, looking up at the stars. The old man wore a ragged tunic; under it his skin was an off-shade of white. The young man was naked, and was a delicate green all over. He was large and muscular, even for Outworld.


“Can you see Arcturus, boy?” the old man asked.


“Yes, Shaman,” Flint said with good-natured respect. He was no longer a boy, but he made allowances for the old man's failing vision. If there was one thing the wise Shaman had taught him—and indeed there were many things—it was not to take offense irresponsibly. “Shining as always, about third magnitude.”


“And Vega?”


“Yes, fourth magnitude.” Each distinction of magnitude meant a star was about two and a half times as bright, or dim. It seemed to help the Shaman to be reminded that Vega was dimmer than Arcturus, so Flint always repeated the information. On cloudy nights these magnitudes changed, if the stars were visible at all. He could have called them out from memory, but the Shaman had also taught him never to lie unnecessarily.


A pause. Then: “Sirius?”


“Fainter. Fifth magnitude.”


“And—and Sol?” The old man's voice quavered.


“No. Too faint.”


“Use the glass, boy,” the Shaman said.


Flint raised the small old telescope, a relic of the first colony ship that had brought his ancestors, over a century ago. He oriented on faint Sirius, then slid toward the nearby region where Sol was to be found. The instrument magnified ten times, which meant that stars of up to eight and a half magnitude should be visible. But magnification was not enough: the scope did not fetch in sufficient light to provide proper clarity at night. So Sol, magnitude seven and a half, was a difficult identification, even for Flint's sharp eye. For the half-blind Shaman, it was impossible.


Now Flint was tempted to lie, knowing how important it was to the old man to spot Sol, even secondhand, this night and every night of the season it was in the night sky. But the Shaman had an uncanny knack for spotting that sort of thing.


Then, faintly, he saw it. “Twin stars! Sol and Toliman!” he cried exuberantly.


“Sol and Toliman!” the Shaman echoed. The words were like a prayer of thanksgiving.


Flint set down the telescope. The ritual had been honored. They had seen Sol tonight.


There was still an hour until dawn, and the Shaman made no move to rise for the walk down the mountain. Flint had work to do, but he had learned not to hustle the old man. The Shaman had never quite acclimatized to the fifteen-hour days of Outworld. He would sleep one full night, seven and a half hours, then stay up a day and a night, fifteen hours straight, then nap in the daytime. He had, he said, been born to a twenty-four hour cycle, eight hours asleep and sixteen awake, and this was as close as he could make it on Outworld. Flint had once tried to duplicate that odd rhythm, but it had made him irritable and muddle-minded. No one could adept Shaman ways except the Shaman.


Sometimes the Shaman liked to talk a bit, as he neared the end of his day-night vigil. Flint pretended to the other tribesmen that he merely humored the old fogy, but the truth was that the Shaman's words were almost always fraught with meaning and unexpected revelations. He had taught Flint amazing things, and some of the best had been by accident.


“Shaman, if I may ask–”


“Ask, boy!” the man replied immediately, and Flint knew that this was, indeed, a talking night. Perhaps it would make his early awakening worthwhile, apart from the necessity of helping the old man up the steep hill.


“What was it like—on Sol?”


“Not Sol, Flint. Earth. Sol is the star, Earth the planet, just as Etamin is the star here, and Outworld the planet. A small star, Sol, and a small planet, 'tis true, but the home of all men and still lord of all Sol Sphere.”


Flint knew. Etamin was a hundred times as brilliant as Sol, and Outworld twice Earth's mass. That was why Outworld, though ten times as far from its star as Earth was from Sol, had a similar climate. Lower density, heavier atmosphere, and faster rotation brought the surface gravity down to within 10 percent of Earth's, effectively, so man had been able to colonize and survive here. Of course Outworld's year was thirty times as long, but what the Shaman called a severe precessional wobble provided seasons similar to Earth's. All this was but a fraction of the knowledge the Shaman had dispensed in the course of prior conversations. The tribesmen hardly cared, as long as hunting was good, but Flint was fascinated, and always wanted to comprehend more.


“Earth, of course,” Flint said. “But the planet—was it like this? With rains and vines and dinosaurs?”


The Shaman laughed, but had to stop when it triggered his cough. “Yes and no,” he gasped after a bit. “Rains, yes, every few days in some sections. But no vines, not such as you mean. None you could really climb on. Dinosaurs—not today, only long ago, a hundred million years ago. Only birds and mammals and fish and a few small reptiles and not many wild animals, with the human species overrunning the last wilderness areas. Earth is crowded, boy, more crowded than you can imagine. Hundreds, thousands of people per square mile. Even more!”


Flint had heard this before, too, but he allowed for exaggeration. It would be impossible for the land to support more than ten or fifteen people per square mile; the game would all be destroyed by overhunting. He had had experience hunting; he knew the limits. “Why is there such a difference, Shaman? Why isn't Outworld just like Earth, since it was colonized directly from Earth?”


“An excellent question! The experts have wrestled with that one for decades, Flint. The answer is, we don't really know. But we have some educated guesses.”


“There must be a reason,” Flint said complacently. “There's a reason for everything, as you have told me.”


“Reason, yes. Understanding, no. But the prevailing theory—or it was when I left Earth—is called the principle of Temporal Regression, and it applies to all Spheres, not just ours. Earth is civilized, but since our fastest ships can achieve only half light-speed, it takes many years to reach the farther colonies. Vega is twenty-six and a half light-years from Sol, so it takes over fifty years to travel between them, one way. Sirius is within nine light-years of Sol; that's about eighteen years. Even Toliman—it was called Alpha Centuri—was just over four–”


Flint cleared his throat, gently.


The Shaman chuckled ruefully. “I ramble, I know. The point is this: it takes time to communicate between the colonies, so they are always somewhat out of date.”


“Not with mattermission,” Flint objected.


“Matter transmission is prohibitively expensive. It would be ruinous to transport a single man that way, let alone a factory. So we lack the base for an advanced technology.”


“But we should not be more than two hundred years out of date,” Flint protested. “Even without mattermission, Etamin is only a hundred and eight light-years from Sol.”


“Only! It's Earth's farthest colony! Oh, there are a few men scattered farther out, and quite a few in the Hyades cluster, but those are really alien Spheres.”


“There are some aliens here,” Flint reminded him. “Polaroids.”


“Don't call them that. Polarians. Don't assume they don't know the difference; they're as smart as we are, even though they do have trouble with our mode of speaking.” He paused, letting the rebuke sink in. Then: “But they are in our Sphere, subject to our regulations. Just as the few men in Sphere Polaris are subject to Polarian government, according to galactic convention. Such admixture is good; it promotes better understanding between sapient species. We are fortunate that they are so similar to us.”


Similar!” Flint snorted. “Know what Chief Strongspear calls them? Dinosaur T–”


“Chief Strongspear is a bigoted lout whose time is getting short. There are qualities in Polarians—and in all sapient aliens—well worthy of your respect. Remember that.”


Flint raised his hands in a gesture of surrender. “I'll be extra nice to the next Pole I meet.” Then he caught himself before the Shaman could protest. “Polarian, I mean.” Despite his bantering tone, he intended to keep his promise. He was curious about the alien residents anyway.


“To return to your question,” the Shaman said. He never lost a thread, no matter how far the conversation might wander. “Why aren't we within two hundred years of Earth, in culture and technology? That is the crux of dissension. There seems to be a cumulative regression, a logarithmic ratio–”


Flint cleared his throat again.


“All right, all right,” the Shaman said, more than a tinge of petulance in his tone. “In nontechnical language, it gets worse as you get farther out from the center, unless progressive subcenters develop. Somehow that two hundred year delay multiplies, until—well, Outworld is frankly Paleolithic. Old Stone Age, to you.”


“And a good thing,” Flint said. “What would I do for a name if there were no stoneworking?”


The Shaman sighed. “What, indeed. Be glad you're not in Castor or Pollux or Capella, with their Victorian cultures and musket diplomacies.”


“Why did you come here, Shaman? You had so many worlds to choose from.”


The old man gazed at the first faint light of dawn, as mighty Etamin gave herald of his rising. The Shaman's eyesight improved greatly by day. “I suppose it was because of the challenge. Certainly I didn't relish the odds for survival. Only half the freeze-passengers ever make it, you know.”


“What happens to the others?” This was new to Flint; he had assumed that all ships got where they were going without a hitch.


“Natural attrition. One ship in four is lost. Either it is struck by a meteor, or goes astray to perish in uncharted space, or its internal systems fail and destroy it. And one body in three, aboard the intact ships, does not revive.”


“That's more than half lost,” Flint said.


The Shaman smiled. “That is exactly half.”


“Uh-uh. You taught me fractions, remember? Find the common denominator, add them up. One in four is three in twelve ships lost; one in three is four in twelve bodies dead. That's seven of twelve dead. More than half.”


The old man chuckled. “Bright boy. But you are mistaken, because you have not really found the common denominator. You can't add ships and bodies.”


“All right. If one ship in four is lost, all the bodies in it are lost. So that's still one body in four.”


“But you are now counting bodies twice. Those in the last ships have to be excluded from the surviving ship tally.”


Flint wrestled with that, but the concept was nebulous.


“It will come to you in time,” the Shaman said. “The obvious is not always the truth, in mathematics or in life.”


“Maybe so,” Flint said dubiously. “Either way, it’s one hell of a risk.”


“I was not really aware of those statistics at the time I volunteered,” the Shaman admitted. “And there is nothing very personal about it. It is not like fighting a dinosaur. The journey is like an instant. That’s why I was able to leave Earth at age thirty-five and arrive here at thirty-five.” He sighed again. “Thirty years ago.”


“Another freezer is due soon, isn’t it?” Flint asked.


“In a couple of years, yes. They are spaced out about three ships to the century, so that at any given moment half a dozen ships are on their way here, or heading back. In this way there is a steady, if small, supply of educated Earth natives to guide us and see that Outworld progresses. The same is true for all Earth colonies, of course. Otherwise Sol would not be a true Sphere, but just a motley collection of settlements.”


“Why didn’t my ancestors travel by freezer?” Flint asked. “Then they would all have been Earthborn, and Outworld would have started civilized.”


“Well, the survival rate is better in the lifeships. And without the complex, heavy freezing and resuscitation apparatus, twice as many people can be shipped in each vessel. So about three times as many make it to the colony, at a fraction the expense. With a program the size of Earth’s, that’s a critical saving. In fact, Outworld would not have been colonized at all, without the lifeships. But there is that one disadvantage: in the course of the seven isolated generations the trip takes, much regression takes place, even though books and tapes are available. The spaceborn just don’t have the inclination to maintain complex systems of knowledge and rigorous skills that aren’t needed aboard the ship itself. And once they emerge on the planet–”


“Who can study dull books when he’s fighting a dinosaur?” Flint asked.


“That’s about it. So I think we have a complex of reasons for the retardation. It starts in the original colony lifeships, and is not corrected by the freezers, because the majority culture is already set. Perhaps the lowered density of population has something to do with it. As you know, only so many people can survive on a square mile of land by hunting and gathering. Until rising population forces them to change, they take the easy way—and that’s what you have here on Outworld. Enjoy it; it will not endure forever.”


“You know what I said, when I learned I had been apprenticed to you?” Flint inquired mischievously. “’What? That old fool?’”


The Shaman laughed with him. “Right you were.”


But Flint was abruptly serious. “No, I was the fool. You know so much, I can hardly comprehend it even when you tell it straight. But you’re always right, when I finally figure it out. Compared to you, I know how stupid I am.”


“Never that,” the Shaman said. “Ignorant, yes; stupid, no. There’s another fundamental distinction for you. I chose you because you were by far the brightest and most talented child in the tribe. You have a peculiar, special intense vitality. I saw real leadership in you, Flint, and I see it yet, stronger with every question you ask. You must work, you must learn, you must not be content like the others, for one day this tribe will be yours.”


“But I am no Chief’s son!” Flint cried, flattered.


The Shaman seemed not to have heard. “You will have to lead your people out of the Paleolithic, and into the Mesolithic—even the Neolithic, the New Stone Age. Progress is much faster here than it was on Earth, because now the knowledge exists. I have been teaching you to read; the books are here, waiting to teach you more than I have ever known. You can accomplish in a generation what took millennia on Earth. Centuries from now, Outworld will be civilized...”


Flint let him ramble. He looked through the telescope again, locating Sirius, fainter now with the coming dawn, and then, with special effort, the twin stars of Sol and Toliman. This was his last chance before Etamin blotted them out for the day. Strange to imagine that man had evolved on that far little planet circling that almost invisible star–


“Shaman!” he exclaimed. “Sol’s gone!”


The Shaman started, then relaxed. “That would be an eclipse. One of our satellites. With nine moons, these things happen.” He paused. “Let me see—that would be Joan. She’s the only moon in the Sirius constellation at this hour. I had forgotten.”


“You need a memory bank,” Flint said, smiling. If there was one thing that grew even longer and clearer with time, it was the old man’s memory.


“I need a computer—to figure out all the nine orbits, the patterns of occlusion, so unpredictable by the naked mind. On Earth the early cultures, not far ahead of you, had a computer. A marvelous device. It was made of stone, huge stones, each weighing many tons, set in a monstrous circle. It was called Stonehenge by the later natives. With that, they could accurately track the phases of the sun—Sol sun, I mean—and predict the eclipses by Earth’s moon, Luna. It was a monstrous moon.”


”A moon covered up the sun?” Flint asked incredulously.


“It happened. Here, the moons are too small and distant. There, its disk appeared to be as large as that of Sol. The ancient astronomers went to extraordinary trouble to chart its cycles.”


“Civilized Ancients!”


“Not the way you mean. It is true that there appears to have been a pattern of early artifacts on Earth, prehistoric yet vast. So vast that the evidences of primal civilization went virtually unnoticed for millennia, and only recently have they been appreciated for what they are. They–”


“That is the way I mean!” Flint said, growing excited. “Here on Outworld there are artifacts of Ancients, things we can't understand. Why not the same on Earth?”


“The Earth ancients dated from four or five thousand years ago,” the Shaman said indulgently. “The Alien Ancients may date from four or five million years ago. There is no comparison! It's like the common error of putting cavemen and dinosaurs together, because both are prehistoric, when actually–”


Flint burst out laughing. The Shaman seldom made jokes, but when he did, they were beauties. “Cavemen and dinosaurs. It's an error to put them together, all right!”


The Shaman sighed. “I keep forgetting...” Then he sat up, startled. “Sol? Are you sure? Sol has been obscured?”


“Sol. I see Toliman–”


“An omen! An omen! Clear as the star itself!”


Flint put down the telescope. “Do you really believe in such?”


“On Earth, thirty years ago—I mean, two hundred and thirty years ago—no. I wasn't superstitious. But here on Outworld, in the Old Stone Age, the people expect it from me. After a while it becomes easier to accept. And I must admit, for those who follow omens, this is as clear as they come. Sol is going to change your life, significantly and soon. Take it from an old scientist who converted to a medicine doctor to survive among savages: you have been warned by the stars.”


“No!” Flint said. “Sol is nothing to me, and I don't believe than rubbish.” But he felt a premonitory chill, for despite his denials, he did believe.


 


*  *  *


 


 “Flint! Flint!” the child cried. “The hunt—you must come!”


Flint stopped in the path, letting the lad come to him. It was a message runner. “I'm not involved in hunting any more; you know that. I'm the stone mason.” He did not need to add that he was also apprenticed to the crazy Shaman.


“Three are dead, five gored, two trampled. We need help!”


“Three dead! That was supposed to be a routine morning hunt! What did they flush?”


“Old Snort,” the boy cried despairingly.


“No wonder! That dinosaur is best left alone. Anyone fool enough to tangle with him–”


“Chief Strongspear–”


“That explains it!” But Flint was on nervous ground, for if word of his insolence reached the Chief there could be unpleasant repercussions.


“Chief Strongspear's son is dying. Old Snort won't let them recover the dead. You must come.”


“I told you: I no longer hunt.” But he wondered. The Shaman had spoken of leadership, and now the Chief's son was dying. The heir was stupid, like the father, but who would fill the office if the muscular Chiefson died? In a year the Chief would be retired. And Sol had been eclipsed. Since Flint had seen it happen, he was the one directly affected by the omen.


“Chief Strongspear says if you don't come now, he'll put a pus-spell on Honeybloom.”


The Chief was fighting dirty. The very thought of such disfiguration on the prettiest girl in the tribe turned Flint's stomach. “I'll come. Show the way.”


The boy showed the way, running swiftly ahead. These runners were agile and long-winded; they could keep the pace better than any man. Flint followed, pausing only to don his harness and secure his best handax. They left the fruitpalms of the oasis behind, hopped from hummock to hummock through the thornreed swamp—the village's chief bulwark against predatory dinosaurs—and climbed nimbly up the trailing tentacle of a vine. At first it was only a few inches in diameter, requiring careful balancing, but as they approached the vine's center web it swelled to more than a yard across.


Out along the opposite tentacle they went, dropping to the firm ground beyond the swamp. They passed a bed of fragrant honeyblooms, the big green and red flowers as pretty as they smelled, reminding him poignantly of their namesake: his woman. He and Honeybloom would be wed in midsummer. He would go to her tonight...


The boy slowed. An alien was squatting in the path. A Polarian.


They drew up before the strange creature. It was a teardrop-shaped thing with a massive spherical wheel on the bottom and a limber tentacle or trunk at the top. When the tentacle reached straight up, it would be as high as Flint, and the body's mass was similar to his. But the Polarion had no eyes, ears, nose, or other appendages.


The Shaman claimed they were similar to human beings because they liked similar gravity, breathed the same air—though they had no lungs—and had a similar body chemistry. Their brains were as massive and versatile as man's, and they were normally inoffensive. But they looked quite different, and such details as how they ate, reproduced, and eliminated were mysteries.


But Flint had promised himself to treat the next alien he met with special courtesy. He and the boy halted politely. “Greetings, explorer,” Flint said.


The creature's body glowed with simulated pleasure. It put its stalk down to the ground. In this position it looked more than ever like a dinosaur dropping. Flint stifled a laugh.


A little ball on the tip of the trunk spun rapidly. “Greetings, native,” the ground said.


Flint was surprised. He had been familiar with the mechanism from infancy. The little ball vibrated against the ground, or any available surface, to produce intelligible sounds. As the Polarian had no mouth, it could not talk as humans did.


“I am Flint, Solarian male.” What was obvious to a human was not necessarily evident to a Polarian, and vice versa. Protocol did not require such an introduction; he could have gone on after the first exchange. The runner boy was already fidgeting at this delay. But Flint had a resolution to fulfill: appreciate an alien.


“Tsopi, Polarian female.”


“Peace, Topsy.”


“Peace, Plint.”


Was this creature laughing back at him? What did the human form resemble, to the alien perception? A bundle of vine sprinters? Flint became intrigued. “I go to a dinosaur hunt. Would you like to accompany me?” In one sense, this too was protocol; Polarians like to be included in activities. But they were appropriately wary of dinosaurs.


“I would be gratified,” the teardrop said.


Now he had done it. He had never suspected the creature would accept. Well, it couldn't be helped. “It is an emergency. We shall be hurrying.”


“I shall not impede you,” the Polarian replied.


Fat chance! But Flint smiled graciously. He gestured to the boy. “Show the way.”


The runner was off, sensing a race. This was firm, level ground, excellent for making time. Flint followed, stretching his legs.


Tsopi followed right along, rolling smoothly on her ball-wheel. She was at no disadvantage. Polarians could move rapidly and effortlessly when the terrain was right; their wheel was efficient. Flint had not before appreciated how efficient. On occasion he had wondered how the aliens kept themselves upright. The Shaman had remarked that a man on a unicycle performed the same feat. But there were no unicycles on Outworld.


Then they came to a ravine. One vine crossed it. The boy leaped up, caught a trailing sprout, and hauled himself topside. Flint started to follow, then paused. The Polarian could never make that leap.


“Permit me,” Flint said, extending his linked hands. He had heard of this kind of cooperation, and was curious to see if it worked.


The Polarian looped her trunk around his hands. It was warm; the body temperature was similar to man's. Flint braced himself and heaved up, hauling the entire weight of almost two hundred pounds into the air. Then he swung—and the torso of the creature bumped against the underside of the vine.


Instantly the trunk disengaged from his hands and whipped about the vine. The bottom wheel spun against the bark, shoving the torso up. The entire body elongated momentarily; the aliens had no bones. In a moment, by a splendid feat of acrobatics, the Polarian stood upright atop the vine, ready to move on.


Flint hauled himself up, and they proceeded running single file across the chasm. Purple mud bubbled for below; trash was disposed of here, for what dropped into that mud never reappeared.


The vine trailed near the ground on the far side, so the Polarian needed no help. Actually, Flint realized, she could have used a small ramp to hurl herself a few feet into the air at speed, high enough to catch the vine with her upraised tentacle. His assistance had merely facilitated things.


A mile farther along Flint heard the noises of an enraged dinosaur. “Trouble, all right!” he gasped, and tried to run faster. But he was winded.


Tsopi rolled up beside him, effortlessly. The tentacle touched the ground. “Permit me,” she said. Then the trunk reached over, circled around Flint's waist, and tightened elastically. In a moment he was lifted into the air, head forward.


Then Tsopi accelerated. Faster than any man, she zoomed across the plain, carrying Flint like an elevated javelin. Thirty miles an hour, thirty-five, forty—the wind whistled past his ears and forced his eyes and mouth closed. No wonder the Polarians had no such organs; they were unusable at this velocity. He held himself perfectly rigid, knowing that any upset in the alien's balance would be disastrous.


In moments they were at the scene of action. Tsopi slowed and set him down. The runner  


“Thanks, Topsy,” Flint muttered, not entirely pleased at this demonstration of the alien's superior ability. But he realized that the Polarian might have felt similarly about the climb to the vine. It was a lesson, and a good one, vindicating the comment of the Shaman. Yet it galled him that he should have had to learn it this way.


“Welcome, Plint,” the Polarian responded, making a momentary glow of amusement.


Flint turned his attention to the situation. It was a disaster, all right. Two bodies lay in the trampled dirt, and Old Snort paced angrily around them. He had already worn a brown track in the turf. He didn't want to eat the bodies, for he was herbivorous, but he was intent on killing any other men who approached. Some ancient instinct told him that eventually they were sure to approach their dead.
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