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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.
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Prologue


A Message to Mars


The Explorers Club of New York has hosted many historic press conferences, but few could have been as unusual as the one which took place on 22 June 1993. On that day the Planetary Society’s president, Carl Sagan, announced ‘Visions of Mars’, a project mounted in conjunction with the Time-Warner Interactive Group to send a gift ‘from our era to the future generations of humans who will one day explore, and perhaps settle, Mars’.


To quote from the Society’s Press Release:




Visions of Mars will be a collection of science-fiction stories, sounds and images on a compact disk that chronicle humanity’s fascination with Mars and its imagined Martians from H. G. Wells to the present day. A copy of the disk will be placed inside each of the two small stations that Mars 94* will land on the surface of the red planet in September, 1995 … Future recipients of the disks will find them in protected locations inside the small landers. A label on the exterior of each lander will announce in five languages the presence of the disk and how to play it … Visions of Mars will contain the equivalent of several thousand pages of fiction from writers around the world, from H. G. Wells to Isaac Asimov, Alexei Tolstoi to Kurt Vonnegut …


The disk will also include a portion of the Orson Welles radio broadcast of War of the Worlds … an audio recording made the night that the Viking 1 lander made the first successful landing on Mars, featuring reactions from Gene Roddenberry, Robert Heinlein, Ray Bradbury and others; and brief messages to the future inhabitants of Mars from key figures …





I felt extremely honoured by a request to make my own video contribution, though, considering the rate of obsolescence of audiovisual equipment on this planet, I could not help wondering if the New Martians will have the equipment to view it. Some time in the next century, however, I hope that these words will be heard on Mars:




My name is Arthur Clarke, and I am speaking to you from the island of Sri Lanka, once known as Ceylon, in the Indian Ocean, Planet Earth. It is early spring in the year 1993, but this message is intended for the future. I am addressing men and women – perhaps some of you already born – who will listen to these words when they are living on Mars.


As we approach the new millennium, there is great interest in the planet which may be the first real home for mankind beyond the mother world. During my lifetime, I have been lucky enough to see our knowledge of Mars advance from almost complete ignorance – worse than that, misleading fantasy – to a real understanding of its geography and climate. Certainly we are still very ignorant in many areas, and lack knowledge which you take for granted. But now we have accurate maps of your wonderful world, and can imagine how it might be modified – terraformed – to make it nearer to the heart’s desire. Perhaps you are already engaged upon that centuries-long process.


There is a link between Mars and my present home, which I used in what will probably be my last novel, The Hammer of God [1993]. At the beginning of this century, an amateur astronomer named Percy Molesworth was living here in Ceylon. He spent much time observing Mars, and now there is a huge crater, 175km wide, named after him in your southern hemisphere. In my book I’ve imagined how a New Martian astronomer might one day look back at his ancestral world, to try and see the little island from which Molesworth – and I – often gazed up at your planet.


There was a time, soon after the first landing on the Moon in 1969, when we were optimistic enough to imagine that we might have reached Mars by the 1990s. In another of my stories [‘Transit of Earth’, 1971], I described a survivor of the first ill-fated expedition, watching the Earth in transit across the face of the Sun on May 11 – 19841 Well, there was no one on Mars then to watch that event – but it will happen again on 10 November 2084. By that time I hope that many eyes will be looking back towards the Earth as it slowly crosses the solar disc, looking like a tiny, perfectly circular sunspot. And I’ve suggested that we should signal to you then with powerful lasers, so that you will see a star beaming a message to you from the very face of the Sun.


I too salute you across the gulfs of space – as I send my greetings and good wishes from the closing decade of the century in which mankind first became a spacefaring species, and set forth on a journey that can never end, so long as the Universe endures.







Introduction


This book is really an act of homage – a fond recollection of childhood dreams which I have seen achieved beyond all expectation. It is also a tribute to the men and women who shared those dreams: though most of them are now gone, I hope they will live again in these pages.


It is impossible for anyone born since the opening of the Space Age to understand what mystery and magic the very word ‘Mars’ once evoked. Yet both these qualities, I am happy to say, still remain in ample measure; though the canals have evaporated and Deja Thoris, Princess of Helium, has joined H. G. Wells’ tentacled monstrosities in some alternate universe, the real Mars has proved to be almost as wonderful as the imaginary versions. And I have no doubt that the biggest surprises are yet to come.


I would like to have called this book The Greening of Mars, but Michael Allaby and James (‘Gaia’) Lovelock very unsportingly pre-empted that title almost a decade before I thought of it. A good alternative would have been Green Mars, but by another unlikely coincidence that is the name of an excellent story by Kim Stanley Robinson – published back-to-back with my own novella A Meeting With Medusa (1988) and now part of a massive trilogy. Clearly, there is a conspiracy afoot.


So I have stolen my subtitle from Pierre Boulle, best known for The Bridge on the River Kwai (1952; trans 1954). During the pre-Apollo year 1964, Boulle published a witty and entertaining novel, Le jardin de Kanashima (trans 1965), about the first Japanese astronaut on the Moon. This led to a confrontation between us when the French television channel TF1 telecast Starglider: Portrait d’Arthur Clarke. Details will be found in my ‘sciencefictional autobiography’ Astounding Days (1989); suffice it to say that the final score was Boulle 1, Clarke 1. So I had no hesitation in adapting Pierre’s (translated) title, A Garden on the Moon.


Imagine my astonishment, several months later, to come across a photograph entitled ‘Lowell gardening on Mars’! It appears in William Graves Hoyt’s biography Lowell and Mars (1976), and shows the present that the observatory staff gave the creator of the canal legend on his fiftieth birthday. They had pasted, on a globe of Mars, a photo of Lowell diligently modifying a piece of planet Earth with a small rake.


We will need considerably more massive equipment to ‘garden’ Mars. But, if they decide to do so, our descendants can create a New Earth – perhaps even a New Eden – on the next world outwards from the Sun. That is the main theme of this book.


It resulted from the fusion of three totally disparate elements, which unexpectedly combined in a way that now seems inevitable. And it all happened in a single day; the concept exploded in my head one morning, and by nightfall the synopsis was complete. The first two components were Pasadena’s Jet Propulsion Laboratory and the Big Island of Hawaii – places I have been fortunate enough to visit in what our century may be the last to call ‘real’ life. The third ingredient is something which, until recently, existed only in science fiction. In my younger days, I sometimes fantasized that I would visit the Moon – but I never imagined that I would explore Mars! Now, thanks to the astonishing developments in personal computers and virtual-reality software, I am able to do just that. 


And so can you. Fasten your seatbelts.


ARTHUR C. CLARKE
Chancellor, International Space University
Colombo, Sri Lanka, September 1993





PART I
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Prelude to Mars




Viewed under suitable conditions, few sights can compare for instant beauty and growing grandeur with Mars as presented by the telescope. Framed in the blue of space, there floats before the observer’s gaze a seeming miniature of his own Earth, yet changed by translation to the sky. Within its charmed circle of light he marks apparent continents and seas, now ramifying into one another, now stretching in unique expanse over wide tracts of the disc, and capped at their poles by dazzling ovals of white …


… And very vivid are the tints, so salient and so unlike that their naming in words conveys scant idea of their concord to the eye. Rose ochre dominates the lighter regions, while a robin’s-egg blue colours the darker; and both are set off and emphasized by the icy whiteness of the caps … In some parts of the light expanses the ochre prevails alone; in others the rose deepens to a brick-red, suffusing the surface with the glow of a warm, late afternoon …





So rhapsodized the US astronomer Percival Lowell in his Mars as the Abode of Life (1908), and this lyrical passage can serve as both inspiration and warning. At the very least it suggests that there was something peculiar about Lowell’s eyesight: ‘the blue of space’, indeed!


Anyone who has never observed Mars through a telescope cannot imagine what a frustrating target the planet usually is. I flatly refuse to let my friends look at it (even through my 14in [36cm] Celestron) because disappointment is inevitable. Admittedly my locale in the middle of a large city is not the best observing site, but the last time I looked at Mars, though it was almost overhead, all I could see was a fuzzy pink disc showing no markings whatsoever. Not even the polar cap was visible.


At its very closest, Mars is only one-fiftieth the apparent diameter of the Moon. To the naked eye, the Moon shows a fair amount of detail, and a magnification of fifty is a very modest figure. So it might be thought that, even with a small instrument, one could see a good deal on an apparently Moon-sized Mars. Unfortunately, sheer magnifying power cannot help very much. Unlike the Moon, the disc of Mars shows very little contrasting detail; pace Lowell, it is a mottled patchwork of subtle shades, merging imperceptibly into one another. The only really outstanding features are the polar caps, waxing and waning with seasons twice as long as Earth’s.


To make matters even worse, when Mars is at its closest we lie directly between it and the Sun; as every amateur photographer knows, such lighting conditions give a ‘flat’ and often misleading image. While the Moon goes through its phases we can watch the long shadows sweep across plain and crater, and get a vivid – almost 3-D – impression of its topography, but if you look at the full Moon through any telescope (an ordinary pair of binoculars will suffice) it appears completely flat: you would never guess the existence of its magnificent mountain ranges. So it is with the full Mars: from our position closer to the Sun we can get a side view only when the planet is too far away for good observation. And although large telescopes can employ powers of several thousand – making Mars appear as big as a beachball at arm’s-length – images magnified that much are so fuzzy as to be almost useless.* The Earth’s atmosphere interposes a continually shifting veil between our eyes and the Universe around us. Even on the most crystal-clear night, astronomers are like fish trying to look at the strange world of dry land through the trembling interface of air and water.


This state of affairs gravely limited Mars studies until the opening of the Space Age, and was responsible for one of the strangest episodes in the entire history of astronomy – the Great Canal Delusion. It all began in 1877, with the mistranslation of one word, and lasted for almost a century.


Because the orbit of Mars is somewhat eccentric, its distance during its closest approach to Earth (‘opposition’) varies widely, ranging between fifty and one hundred million kilometres. An unusually favourable opposition occurred in 1877, so every astronomer interested in the planet took advantage of the exceptional close-up. One such was the US astronomer Asaph Hall, using a 26in (66cm) refractor at the US Naval Observatory in Washington. In August 1877 he discovered that Mars has two tiny moons, quickly named Phobos (Fear) and Deimos (Panic) after the attendants of the Roman God of War.


Much more sensational, however, was the news from Milan, where the distinguished Italian astronomer Giovanni Schiaparelli reported that the planet appeared to be criss-crossed with a network of narrow lines. His 1877 map showed them as well defined bands or streaks, most running north-south. However, they were not particularly straight and certainly gave no impression of artificiality. Schiaparelli labelled them with the noncommittal name ‘channels’ (canali), but this was promptly translated into English as ‘canals’ – a word with altogether different resonances. Canals implied builders, and so the ‘Martians’ were born.


Their midwife – or at least their nurse – was the brilliant scion of a famous New England family. Thanks to the energy and literary skills of Percival Lowell, probably most of the world’s reading public became acquainted with his ideas on Mars, though usually at second hand through sensational newspaper reports. When Schiaparelli reported his ‘channels’ in 1877, Lowell was only twenty-two. He spent the next six years in the family business – running a cotton mill, managing trust funds and building up such a substantial fortune that before he was thirty he was able to do anything he wished. For the succeeding decade he travelled around the world, and became so fascinated by the Far East that he rented a house in Tokyo. After only three weeks in the country he wrote home: ‘I am beginning to talk Japanese like a native (of America).’ He was in fact a remarkable linguist – he had been fluent in French at ten and in Latin at eleven – and the head of the US Legation in Tokyo wrote that ‘he has learned Japanese faster than I ever saw any man learn a language’. Lowell made such an impression on his compatriots that he was asked to lead the first US Mission to Korea, which he did with great success. If he had not turned to astronomy he could well have become a diplomat; indeed, he published more books about Japan and Korea than he ever did about Mars.


His oriental excursions ended when he was in his late thirties, and thereafter Mars dominated his life. In October 1894 the planet would make another of its closer approaches to the Earth – and, as Schiaparelli and Hall had done seventeen years earlier, Lowell was determined to make the most of the opportunity. He decided to install the best telescope he could obtain (an excellent 24in [61cm] refractor) under the clearest possible skies. Lowell was one of the first astronomers to emphasize the vital importance of locating observatories at sites with the most perfect seeing, usually on high mountaintops. He chose Flagstaff, Arizona, at an altitude of over two kilometres, starting a trend that has continued to this day. But even the best terrestrial site still has half the atmosphere above it, and good seeing can never be guaranteed.


Imagine that you are looking at a tennis ball suspended several metres away, and that you are trying to make an accurate drawing of the faint smudges that someone has daubed on it. That is essentially what Lowell and his assistants were trying to do during their observations of Mars. No wonder that, straining their eyes to record details at the very limits of vision – and beyond – they ‘saw’ features that existed only in their imaginations.


Lowell went to his grave in 1916 convinced that Mars was covered with a network of narrow lines, most of them following great circles, and many intersecting in dark spots which he christened ‘oases’ – because that is precisely what he thought they were. The charts he drew after two decades of observation bear an uncanny resemblance to something that did not exist until long after his death: a map of the Earth’s airlines. No natural process could have produced patterns of such geometrical regularity. Whatever they were, they could only be artificial.


To quote Lowell’s own words from Mars (1896):




We have been led to regard it probable that upon the surface of Mars we see the effects of local intelligence … There is an apparent dearth of water upon the planet’s surface, and therefore, if beings of sufficient intelligence inhabited it, they would have to resort to irrigation to support life … there turns out to be a network of markings covering the disc precisely counterparting what a system of irrigation would look like; and lastly, there is a set of spots placed where we should expect to find the lands thus artificially fertilized, and behaving as such constructed oases should. All this, of course, may be a set of coincidences; but the probability points the other way … The evidence of handicraft, if such it be, points to a highly intelligent and scientific mind behind it. Irrigation, unscientifically conducted, would not give us such truly wonderful mathematical fitness in the several parts as we there behold. A mind of no mean order would seem to have presided over the system we see – a mind certainly of considerably more comprehensiveness than that which presides over the various departments of our own public works. Party politics, at all events, have had no part in them; for the system is planet-wide. Quite possibly, such Martian folk are possessed of inventions of which we have not dreamed, and with them electrophones and kinetoscopes are things of a bygone past, preserved with veneration in museums as relics of the clumsy contrivances of the simple childhood of the race. Certainly what we see hints at the existence of beings who are in advance of, not behind us, in the journey of life.





What a pyramid of speculation, on a basis which was not merely flimsy but completely nonexistent! The key phrases in Lowell’s conclusion are ‘we see the effects …’, ‘we there behold …’, ‘what we see …’. But only Lowell and his disciples were able to ‘see’ or ‘behold’ the planet-wide artefacts of the Martian engineers.


Even in Lowell’s lifetime his observations came under attack by eminent astronomers with equally fine instruments in equally good locations. They reported that, when the atmosphere became stable for a few precious moments, they could see the disc of Mars crowded with so much detail that it was impossible for eye and brain to grasp it all. But in those rare instants of ‘perfect’ seeing there was no sign of the canals!


A partial explanation of this curious phenomenon was given in 1903 by the distinguished UK astronomer Walter Maunder.* His counter to the Lowellian fantasy was as simple as it was effective. He took a group of English schoolboys and asked them to copy a picture of Mars – from which all lines resembling canals had been carefully removed. Nevertheless, many of the resulting drawings showed linear markings, and Maunder concluded that the canals were due to ‘the integration by the eye of minute details too small to be separately and distinctly defined … It seems a thousand pities that all those magnificent theories of human habitation, canal construction … and the like are based upon lines which our experiments compel us to declare nonexistent.’


There can now be no doubt that Maunder’s explanation was correct, though Lowell predictably ridiculed what he called the ‘Small Boy Theory’. But on one point the UK astronomer was grossly unfair to his US colleague. Time and again Lowell had made the point that any hypothetical Martians would not be remotely ‘human’, because they would have evolved under very different conditions of gravity, atmosphere and climate. He ended his book Mars with words which are perhaps even more valid now than when they were written a century ago:
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