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            For anyone who has stood beneath the night sky and wondered about the stars  

         

      

   


   
      
         

            1.

            
From Space Age to Stone Age


         

         The next time it’s a cloudless night, step outside and find somewhere dark. It should be well away from streetlights, trees and buildings so that you can get the best possible view of the night sky – but don’t raise your gaze immediately. It will take thirty or forty minutes for your eyes to fully adjust to the dark. During that time, they will become from ten thousand to a million times more sensitive to light. Perfect for stargazing!

         Once the time has elapsed and you have found your spot, look up. Depending on the atmospheric conditions and the sensitivity of your eyes, you will be able to see some three or four thousand stars, each one a distant sun in its own right. Each one a possible home to a family of planets.

         In most people, this experience tends to bring about feelings of tranquillity and reverence, and often a sense of their own insignificance. Even having spent my entire life studying the night sky, the sight of it never fails to fill me with awe and excitement. As I’ve sought to understand the stars and come to terms with the sheer vastness of it all, I’ve lately come to realise that it is not the number or the nature of the stars that is the most enchanting thing about them. It is that, compared to our brief lives, the stars are immortal.

         Shakespeare saw the same stars in the same patterns that we do. So did Galileo, Columbus, Joan of Arc, Cleopatra, and the first man-ape to look up in curiosity. From space age back to stone age, to be beneath the night is to witness something that every other human who has ever lived has also seen. It is our common heritage.

         This book is a history of our relationship with the night sky. More than a book about our understanding of astronomy, it is the story of how our fascination with the heavens has shaped society, culture and religion as well as science. Beyond enabling our scientific understanding of the universe, the stars have inspired our poets, artists and philosophers; given us a place to project our hopes and fears; revealed our true origin and hinted at our ultimate fate.

         The very fact that we look to the night sky in our search for meaning is one of the indelible hallmarks of our humanity. As this book will show, to tell the story of this nocturnal fascination is to tell the story of what it is to be human.

         There is no definitive theory as to how or why humans began to relate to the night sky. But there is a growing body of evidence from a number of different disciplines that suggests it is at least plausible to believe our fascination with it started almost as soon as recognisably modern humans evolved, almost seventy thousand years ago.

         The modern impetus to look this far back in prehistory comes from the work of an American journalist turned archaeologist called Alexander Marshack. As with much of the rest of the world at the time, Marshack’s fascination with space began on 4 October 1957, when the Soviet Union succeeded in making a rocket powerful enough to launch the world’s first spacecraft, Sputnik One. What makes Marshack stand out from many of his contemporaries, however, is that he wasn’t just fascinated by the technological achievements of the Space Age. His interest was primal: he wanted to know what had driven humans to want to ‘touch’ the night sky.

         Five years later, in the autumn of 1962, President John F. Kennedy made his now famous speech at Rice Stadium in Houston, Texas, in which he committed the USA to landing a human on the Moon’s surface before the decade was out. Marshack set out to write a book similar to that which you’re reading now, in an attempt to explain how – and, crucially, why – humankind had reached the point in history where it was possible to bring such a mission into reality. But as soon as Marshack began his research, he found it ‘an almost impossible task’.1

         He spent much of 1963 travelling across America interviewing people involved in the burgeoning field of space exploration. His interviewees included many of the pre-eminent experts of the time, such as President Kennedy’s science adviser Dr Jerome Wiesner, NASA’s chief administrator James Webb, representatives of the National Academy of Sciences and the Air Force, and numerous academics. He also spoke to their counterparts in the Soviet Union. But no one could give him a definitive answer to the simple question of why humankind was exploring space. It was as if the urge to do so was a basic human compulsion.

         And, indeed, examples of this particular compulsion resonate through history. In 1596, the great German mathematician and astronomer Johannes Kepler wrote:

         
            We do not ask for what useful purpose the birds do sing, for song is their pleasure since they were created for singing. Similarly, we ought not to ask why the human mind troubles to fathom the secrets of the heavens … The diversity of the phenomena of Nature is so great, and the treasures hidden in the heavens so rich, precisely in order that the human mind shall never be lacking in fresh nourishment.2

         

         Even further back, around 2,400 years ago, the Greek philosopher Plato wrote his classic work The Republic. In Book VII, he hypothesised that our eyes were formed for the study of the night sky, but that rather than letting its sheer beauty beguile us, we should exercise our minds to understand the order behind the celestial arrangements. Again, Plato’s implication is clear. The reason we should study the night sky is the same one that British explorer George Mallory gave when asked why he wanted to climb Mount Everest: ‘Because it’s there.’ Kennedy even used Mallory’s quote in Houston for the reason why America should land on the Moon.

         
            *

         

         To try to explain the emotional draw of the night sky, Marshack first tried to identify when our fascination with it began. This search took him back to the time before civilisation and agriculture, before history itself, to when humans lived in hunter-gatherer communities tens of thousands of years ago. Instead of a book about space, he ended up writing one about the prehistoric origin of human science and culture – and the pivotal role that the night sky played in our awakening. As his wife was quoted as saying in his 2004 New York Times obituary: ‘He was so intrigued that he left the space age and went back to the ice age.’

         The ice age in question was the one that gripped the world from 2.6 million years ago to just twelve thousand years ago. During that time, most of northern Europe was submerged beneath the arctic ice sheets, and the glaciers of the Alps reached far beyond their modern boundaries. It was also during this period that various species of humans emerged as distinct from the other great apes. This process began in Africa around 2.3 million years ago with the appearance of Homo habilis, and culminated approximately 200,000 years ago with the arrival of our own species, Homo sapiens. However, the tipping point for our story did not come until another 130,000 years after the arrival of our species, when something truly special happened: we began to think differently.

         No one knows why this should have happened. It could have been some random mutation in our DNA that suddenly allowed our brains to perceive the world in more abstract ways, or it could have been a gradual process that began much earlier with the appearance of Homo sapiens.3 Whatever the trigger, by seventy thousand years ago, the so-called human revolution was complete.4 And despite the tens of thousands of years that have since elapsed, it is thought that there is no essential difference between current humans and our ancestors from that period. Their brain power was the same as ours, their ability to reason was the same as ours, and so too their curiosity and capacity to dream. All these primitive humans lacked was the knowledge that we have now accumulated. But the fossil record shows that they were learning fast. 

         By around forty thousand years ago, a human population of some five million (as compared to today’s eight billion) had spread from Africa across the globe. Archaeologists identify this period as the Upper Paleolithic. It extends from around fifty thousand to ten thousand years ago. As hunter-gatherers, the humans of this era obtained their food by the collection of wild plants and the trapping of wild animals. In the artefacts left behind we can see the development of logical thought that leads to technology: oil-lamps, boats, bows and arrows, sewing needles. And there are more than tools on offer.

         Art was also born in this period. The earliest undisputed pieces that display creative thinking date to around forty thousand years ago and were found in the Hohle Fels (‘hollow rock’) cave near Schelklingen, in the Swabian Jura region of Germany. They include figurines such as the Venus of Hohle Fels and a ‘flute’ made from a hollow vulture bone. In the nearby Stadel cave, a similarly ancient ivory figurine of a lion was found. Carved from the tusk of a woolly mammoth, what sets it apart is that the lion is standing on its hind legs in a human pose. So, the lion-man of Stadel suggests that the artist had an imagination that could conceive of things that do not exist in reality – in this case a lion-human hybrid.

         But what captured Alexander Marshack’s imagination was a ten-centimetre-long piece of fossilised baboon bone that had been found in the ruins of Ishango, an ancient Congolese village on the shores of Lake Edward. Unearthed in 1960 by Belgian archaeologist Jean de Heinzelin de Braucourt, it was around twenty thousand years old and notable because it had been carved in a rather unaesthetic way with a multitude of notches. Although they are hardly a work of art, neither do they appear to be random. They are grouped into three distinct regions. The first contains sub-groupings that hold 11, 13, 17 and 19 lines; the second grouping reads 3, 6, 4, 8, 10, 5, 5 and 7; while the third reads 11, 21, 19 and 9.5

         Describing the find in Scientific American, de Heinzelin pointed out that the first group are prime numbers between 10 and 20.6 The third group represent a mathematical pattern: 10+1, 20+1, 20-1 and 10-1. But the second group defied his ability to find order. Despite this failure, he speculated that it could have been carved by someone who was playing some sort of arithmetical game. Marshack balked at this interpretation. To him, the scratches looked more like tally marks – but tallies of what?

         Marshack remembered a paper he had read about modern hunter-gatherer societies, such as the Kalahari bushmen of Africa. In that work, the authors described how those societies have some knowledge of reckoning the passage of time by using the stars and/or the Moon.

         The night sky is perfect for this purpose. Firstly, the days are related to the Sun and the way its movement heralds day and night. The year and its seasons are clearly related to the stars and the way the constellations change their position over a twelve-month period. The month, in its simplest form, refers to the time it takes for the Moon to complete a four-week cycle of its phases. The waxing phase from new moon to full moon takes about fourteen days, punctuated one week in by a half moon. The same, in reverse, is true of the waning phase. 

         The similarity of the words month and Moon is no coincidence, either. Although the etymology of the words is complex, they do share an origin in the Latin word metiri (to measure). This would suggest that the Moon has been well established as a yardstick for the passing of time for more than two thousand years.

         Marshack wondered if this usage extended back into the Upper Paleolithic. Specifically, he wondered if the Ishango bone was a tally of the phases of the Moon. If so, that would make it the world’s oldest known calendar and would suggest that the earliest known relationship that humankind had to the night sky was one of practicality: they used it as a clock.

         It would also mean that we began our relationship with the night sky almost as soon as we possibly could: during the great human revolution when our ancestors first thought about the world around them, about how to live in it and the meaning of their place in it.

         Marshack set to work to test his hypothesis and came up with a convoluted system that did indeed appear to correlate the scratch marks to the phases of the Moon. But to do so meant assuming that whoever carved the bone had grouped the lunar observations into two sequences of sixty days, and one of forty-eight days, when there was no clear reason why someone would do this. As a result, while his interpretation of the Ishango bone is a compelling idea, it could hardly be seen as conclusive. Indeed, since Marshack other researchers have suggested alternative interpretations that range from the extraordinary (a stone age ‘slide rule’) to the mundane (a tally of goods). 

         Seeking further evidence for his theory, Marshack sought out other similarly notched artefacts from the Upper Paleolithic period, eventually publishing his findings in The Roots of Civilization in 1972. Though his work was controversial, with a common criticism arguing that it was too speculative, he has nonetheless been an inspiration to subsequent researchers, who continue to look at artefacts and other markings for possible astronomical interpretations. And while it is clear that proving this point from the archaeological data alone is a difficult task, the general feeling persists that Marshack’s theories do have some merit, and other artefacts found since have only added further weight to his argument.

         One of these is an elephant’s tibia found at the prehistoric site of Bilzingsleben, in Thuringia, Germany. It had been carved with a total of twenty-one parallel lines in two groupings. One grouping contains seven lines, the other fourteen, but the bone is broken. The palaeontologists who found it, Dietrich and Ursula Mania, proposed that the missing piece could contain a mirror of the first group of marks, bringing the total number to twenty-eight, a number that immediately reminds us of the lunar month. If so, the bone could mark the seven days from new moon to waxing half moon, then the fortnight through full moon to waning half moon, and the final seven days that lead back to new moon. Even though this interpretation is highly speculative, such an artefact would not usually stand out from any of the other putative lunar calendars if it were not for the fact that it is much older. Rather than tens of thousands of years, the elephant bone has been dated to between 350,000 and 250,000 years old.7 Mind-blowingly, this places it before the human revolution, before even the evolution of Homo sapiens and back into the time of Homo erectus, an earlier species of human.

         While by no means conclusive, the Bilzingsleben bone and the artefacts studied by Marshack certainly offer tantalising evidence for the notion that Palaeolithic people kept track of the night sky. But accepting this leads to a larger mystery: why? What motivated these early humans to do this?

         The various answers to this question suggested by scholars over the decades usually fall into one of two categories: practical or religious. According to the practical school of thought, the night sky was studied because it could be used to mark the passage of time. At the opposite end of the spectrum, the religious theorists postulate that the emotion of awe we feel when we look at the night sky transforms into a need to worship it. So we study the various movements of the Sun, the Moon and the other celestial objects to venerate them as gods.

         However, neither suggestion really works: both impose a false dichotomy between religious and practical motivations that fails to capture the broad range of human thinking. Remember that those early Homo sapiens had the same brain power that we do. Their minds were capable of every emotion and desire that flows through us today.

         So let’s reframe the question. Considerable effort is needed to observe and painstakingly record the night sky for nights, weeks, months, even years on end. This is true today, and would have been truer still in a hunter-gatherer society where free time was at a premium. There must, therefore, have been some strong societal advantage to doing so. What might that have been?

         For an answer, we can turn to the modern-day hunter-gatherer societies and the work of the ethnographers. Ethnography is the observation of a society’s culture. Since it is impossible to travel back in time to the Upper Paleolithic and observe the hunter-gatherer tribes that roamed the Earth, the next best thing is to observe those who still live like this today. If these modern hunter-gatherer societies use astronomical knowledge for societal benefit, it would provide a compelling argument in favour of the theory that so too did the hunter-gatherers of the Upper Paleolithic.

         There are an estimated one hundred uncontacted tribes in the world, mostly found in Amazonia and New Guinea.8 They mostly manage to avoid contact with the outside world and often meet any encroachment with hostile force. So ethnographers are forced to choose others who are more receptive to contact, yet have shunned the trappings of the modern world. Of these, there are many dozens.

         Next, ethnographers split hunter-gatherers into two subgroups: simple and complex. Simple hunter-gatherer groups are those with low population densities. They are completely egalitarian, with no social hierarchy and with all resources being completely shared. Their counting systems do not extend beyond a few tens.

         Complex hunter-gatherer groups tend to arise when the density of people increases. In these societies, there is an emerging hierarchy, usually to do with surplus of food; those families who produce the most have a higher status than the others. There is also a tendency in these groups for families to own small patches of land, and to trade both food and primitive objets d’art. In trading or loaning food and other items, keeping a tally of the debts is clearly important. This leads to record-keeping and complex counting systems that extend into the hundreds and thousands.

         As noted by Marshack, almost all extant hunter-gatherer groups have some kind of astronomical system to help them reckon the passage of time, but there is a fascinating division between the two types of group.

         The simple hunter-gatherer groups have a knowledge of the phases of the Moon and solar events such as solstices, yet they do not go to the trouble of organising feasts, rituals or celebrations around these events. This is entirely in keeping with the fact that they are basically in a fight to stay alive and seldom have the food surpluses that are necessary to make ritual feasting possible.

         The picture is quite different for the complex hunter-gatherers. Here, most tribes observe the solstices in some way and maintain some form of lunar calendar, or at least monitor the phases of the Moon. In terms of the solstices, it is the winter solstice – i.e. the shortest day of the year – that appears to be the most important for the group as a whole. It is used to mark the beginning of a period of celebration and feasting – the winter ceremonial. Here, the surplus food for feasting comes from the wealthier families and is used as a way to gather allies and increase their importance among the tribe.

         Perhaps the most important fact is that the winter ceremonial is usually presided over by a shaman, an elder, or some other individual that the group recognises as possessing special knowledge relating to the night sky. This person is usually associated with the dominant family of the tribe and is responsible for predicting the coming winter solstice and other astronomical alignments. As such, they are therefore responsible for setting the date of the various feasts and rituals that punctuate the group’s year.

         To hunter-gatherers these celebrations aren’t mere social events; they have a distinctly political dimension. In the same way we use elections to choose our leaders, the various families in the tribe jockey for power at these get-togethers, identifying who can share the most and using this as a means of displaying their wealth. Alliances are brokered, debts repaid, new loans made. They set the agenda and political landscape for the coming year.

         A person who saw this at first hand was Canadian anthropologist Thomas Forsyth McIlwraith. Between 1922 and 1924, he spent extended periods of time living with the indigenous Nuxalk people of the Bella Coola valley in British Columbia.9 He provided a detailed account of their winter ceremonial and the keen way its precise date was debated by the specialists, often leading to bitter disputes. Calculating the solstice dates requires a knowledge of astronomy that only the most powerful families can spare individuals to learn, and so for a lesser Nuxalk family to be able to show that the leading family’s astronomer has made an error in their calculations is considered a coup indeed.

         By backtracking from these petty human arguments today, we arrive at a plausible reason for the development of accurate monitoring of the celestial realm in Upper Paleolithic times: it was all about jockeying for status on Earth. This argument was proposed in 2011 by Brian Hayden and Suzanne Villeneuve of Simon Fraser University, in British Columbia, Canada, in their paper Astronomy in the Upper Paleolithic?, and offers a powerful (and undeniably human) answer to the question of why we study the night sky.10

         To accept the socio-political reason for our astronomical interest, all we have to do is accept that such ceremonials have been a facet of hunter-gatherer societies throughout human existence. In support of this is another aspect of modern hunter-gatherer behaviour that is directly reminiscent of Upper Paleolithic sites around the world: the use of caves as sacred astronomical places.

         
            *

         

         In September 1940, French teenager Marcel Ravidat was exploring some woods near the village of Montignac, in the Dordogne region of south-west France, when he discovered the entrance to a set of prehistoric caves that would become a world sensation and keep archaeologists busy to this day. The caves are those of Lascaux, and they have been designated a UNESCO World Heritage Site for good reason.

         At the end of a long entrance shaft, they open into a number of chambers that are covered in striking paintings of animals. After painstaking investigation, archaeologists have deduced that these paintings were produced by a combined effort over many generations that date to around seventeen thousand years ago.

         They are by no means unique. Cave art is found across the world, and often dates back tens of thousands of years to the human revolution. Depictions of animals tend to dominate, as do hand stencils. The latter were created by an individual placing their hand on the cave wall and blowing a pigment across it, to create a kind of silhouette on the rock. Intriguingly, while both adult and children’s hand stencils are a common feature, the caves themselves do not usually contain artefacts relating to ongoing habitation. So they were not homes in which families lived but places that people visited for some particular reason or another.

         At the turn of the millennium, the independent researcher Chantal Jeguès-Wolkiewiez proposed that the Lascaux caves were not randomly chosen as the location for the art work they contain. She showed that Lascaux and similar caves at Bernifal, France, are penetrated by the Sun’s rays at sunset on just one single day of the year: the summer solstice.11 Perhaps, Jeguès-Wolkiewiez argued, this was when the cave was visited, in order to perform a special or sacred ceremony. Ethnographic studies of modern hunter-gatherers lend weight to this interpretation.

         The calendar experts of the modern Chumash of southern California have formed an élite society. Known as the ’antap, they both preserve astronomical knowledge and guard it from the common folk. Members of the ’antap ritually pass on their secret knowledge to specially chosen young initiates in elaborate ceremonies that take place in special caves, decorated with rock art. These caves are also ones in which the Sun penetrates the entrance only on the summer solstice. And the Chumash are not alone in doing this.

         In a cave in Wyoming, Crow Native Americans have painted the image of a bison on a wall that is illuminated only at the winter solstice, when the Crow begin their prayers for a successful bison hunt season. Indeed, it seems that some form of élite or even secret society that revolves around calendrical and astronomical knowledge is a feature of most complex hunter-gatherer societies.

         Membership of these secret societies relies on an individual being powerful and well connected in the community. It also relies on being able to buy your way in. So, gradually the society gains wealth and power in the community. Then, at a certain point, something truly fascinating takes place. The society begins to surround what it does in myth, further aggrandising its role and importance to the community it started out supporting. As the myths grow, the roles reverse until the community ends up working to carry this élite. In proposing this scenario, Hayden and Villeneuve termed these élite individuals ‘aggrandizers’. They wrote: ‘Aggrandizers are individuals who systematically seek to promote their own self-interests above those of other community members and typically employ a variety of subterfuges or strategies in order to achieve these ends.’12

         And it all starts when a hunter-gatherer community begins to be successful enough to start producing surpluses. This allows effort to be put into other things than simply staying alive, and some individuals see it as a chance for their own advancement.

         While that may at first sound a cynical explanation for the underlying reason behind our historical observations of the night sky, it also describes the crucial moment in our relationship with it. Namely, it is when we first project our enchantment onto the stars. By endowing the night sky with special mystical properties, early humans marked it out as a different realm from that found on Earth and that set the stage for the ultimate mythologising of the night sky that was to come: religion. 

      

   


   
      
         

            2.

            The Invention of Heaven

         

         

         We find places of worship across the world: mosques, churches, synagogues, temples. Often they form the nucleus of a community, both socially and geographically. They are places where people come together to celebrate a set of shared beliefs that give meaning to the world around them and the lives they lead within it.

         Religious beliefs are always anchored to some kind of ‘hidden realm’, something we cannot directly see but which promises that an underlying order permeates the often random events we endure. In this way, religion strengthens the bond between the various members of the community by providing a set of common values and an underlying framework that gives order to their lives.

         In the world today, more than four thousand religions are practised. Many of them are complex edifices of belief that require expert interpretation, but the first religions were much simpler affairs. Like animals and plants, they have evolved into more complex forms or passed into extinction. American philosopher Daniel Dennett estimates that hundreds of thousands of religions have been practised at some time or another on Earth.

         The simplest religions can be found in the surviving hunter-gatherer groups. These tend to constitute a form of respect and worship for the natural world termed ‘animism’ by nineteenth-century anthropologists and philosophers. The term comes from the Latin word anima meaning breath, spirit or life, and although it has waxed and waned in popularity since, it addresses how indigenous people relate to nature.

         Animism revolves around the belief that ‘spirits’ pervade everything that exists, from humans and animals to plants and inanimate objects like rocks. When a tree is cut down for building material, or an animal killed for food, these spirits or ‘souls’ are lost. So, animists believe in the need to be compassionate and respectful towards all natural objects.

         Animism is thought to have dominated our ancestors’ thinking. It was derived from asking questions about what being alive really means. What is the difference between a human, an animal, a plant and a rock? How should we relate to these other natural objects?

         The conclusion, according to animism, is that all of nature is connected via ‘spirits’. The individual souls of the smallest drops of water and the furthest stars are all interconnected to form a single universal entity. Disturbances or events in one location ripple through to all other parts – and for ‘proof ’ of this theory they turned to the heavens.

         We now know that the Earth rotates around its axis every twenty-four hours, giving us day and night. We also know that our planet orbits the Sun every year. Because Earth’s rotation axis is inclined at 23.5° instead of being upright, this gives us the seasons. But our ancestors thought Earth was the fixed centre of the cosmos, and that all the celestial objects revolved around us. From this perspective, all they saw were shifting patterns of stars and planets and simultaneous changes on Earth. And the archaeological evidence shows that they set their minds to studying it. 
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               The seasons are created by the Earth’s location in its orbit, which determines the direction of the Earth’s rotation axis in relation to the Sun.

            

         

         
            *

         

         Some time between 9000 and 7300 BCE, a nomadic group of humans chanced upon a lake in what is now the Nubian desert in the eastern Sahara. Called Nabta Playa, its climate back then was very different from today. The lake formed temporarily each year after the summer rains, and the surrounding plain sprang into fertile life. Judging by the archaeological remains, the wandering humans herded cattle, making them pastoralists rather than hunter-gatherers. So the attraction of Nabta Playa as a place to rest and let their cattle graze is obvious. The seasonal lake could even have become an annual gathering ground for various tribes and groups to meet.

         Artefacts make it clear that the first group to find Nabta Playa was not the last. As centuries and then millennia marched onwards, more and more wandering groups of people converged here and, by 7000 BCE, a growing number of them had settled.13

         Deep wells, surrounded by villages consisting of small huts built in straight lines, indicate that people were living there all year round. The organic remains in the soil show that the inhabitants were eating a variety of wild plants including grains, legumes, tubers and fruits. A few centuries later, goats and sheep appear in the archaeological record. Clearly, the place was orderly and the community followed rules, otherwise it could never have grown. In short, civilisation was beginning. Then something disastrous happened.

         Around 7,500 years ago, severe droughts hit the area, the lake dwindled, desert began to encroach and the region was abandoned. When the rains returned a millennium later, so too did humans. But they were markedly different from their predecessors. They practised elaborate rituals such as sacrificing cows and burying them in clay-lined chambers, which they marked with stone-covered mounds. This is significant because the killing of an animal that could have offered the group food is clearly something that cannot be undertaken lightly. Even today, African pastoralists revere their cattle. As the providers of milk, cattle are only slaughtered to mark major turning points in the life of the community. The practice is termed the ‘African Cattle Complex’. So, back on the Nabta Playa, the act of animal sacrifice must have provided something that seemed higher than basic day-to-day survival. In other words, it was a religious act.

         Along with the sacrifices, the inhabitants erected great megalithic stones arranged in five lines around a central point, like spokes on a wheel. They also built a four-metre-wide stone circle consisting of almost forty stones. Some were flat and almost buried, others stood upright like gnarled teeth sticking out of the desert.

         The Nabta Playa site was serendipitously discovered by American anthropologist Fred Wendorf in 1974. It is said that during a long and arduous crossing of the desert, Wendorf and colleagues stopped at random for a comfort break. In the midst of relieving themselves, they noticed shards of pottery and other artefacts strewn across the sand.

         Over the course of the next decade, the academics returned time and again, excavating the site and building up a picture of life at Nabta Playa. Key to that picture was their interpretation of the area as a regional ceremonial centre. The bones of the sacrificed cattle were a cornerstone to this view, as was the discovery of the stone circle, which Wendorf referred to as a calendar circle. He was forced to imagine its original appearance, because many of the blocks were broken or had toppled over, yet he was certain enough in his reconstruction to claim that the stones formed a number of astronomical alignments.

         He pointed to four pairs of larger stones in the circle, and called the narrow gap between each pair a gate. He showed that the line through two of these gates pointed ‘generally north–south’, and that the gates of the other two pairs pointed some 70° east of north, which he identified as the calculated point of sunrise on Midsummer’s Day six thousand years ago.14 This combined with the nearby discovery of the cattle sacrifices suggests an ancient link between religious practices and the observation of the stars. 

         The Nabta Playa stone circle is one of the oldest in the world, and during the next few thousand years, the urge to build such places spread at an incredible rate. There are many thousands of such circles – also known as henges – that remain today. They are made of earth, wood and stone, differ considerably in size, and were certainly constructed for a number of different reasons. Yet the ones that tend to capture our attention the most are the ones like Nabta Playa that appear to be aligned with celestial objects or events. Of these, the most famous is Stonehenge in the UK.15

         Situated in the county of Wiltshire, Stonehenge is an extraordinary place by any measure. It has become an icon of Stone Age culture with around a million visitors each year. The stone monument visible today dates to around 2500 BCE, but the site itself has a much longer history stretching back to around 8000 BCE – roughly the same time that the Nubians were discovering the lake at Nabta Playa. Archaeological remains show that a community lived at Blick Mead, a spring about one mile away from the site. The inhabitants of Blick Mead are likely responsible for building the first monument, which was an alignment of three large timber posts, each around 0.75 metres in diameter. They placed them close to where the famous stone circle now stands and aligned them east–west. Given the nightly cycle of stars rising in the east and setting in the west, it seems highly probable that these people attached meaning to the sky.

         Around 4000 BCE, the people of the area began to construct concentric circular ditches known as causeway enclosures. These ditches were found to contain pottery and human remains, suggesting that they were cemeteries. Other types of communal burial mounds, known as long barrows, have also been found in the vicinity and date from this period.

         Approximately a thousand years on, the first work began at the central site. It consisted of a circular bank and ditch, within which fifty-six one-metre-wide chalk pits were dug in a similar circular pattern. The cremated remains of sixty-three individuals have been found in these pits, and there is evidence that standing stones were used as grave markers. These stones remain at the site but are no longer marking the chalk pit graves. They are called bluestones and are a distinctive form of rock transported 150 miles from the Preseli Hills in North Wales to be used at Stonehenge. The circle formed when they were used as grave markers and was the first stone monument at the site. There were probably timber structures in the centre of the circle as well, though the exact nature of these is unclear from the archaeological remains.

         Then, around 2500 BCE, the Stonehenge we know began to take shape. The giant sarson stones that form the iconic stone circle arrived. It is possible that they were collected opportunistically from rocks that weathering had exposed in the chalk downs surrounding the site, or they may have been quarried deliberately from the Marlborough Downs some twenty-five miles north. What is in no doubt is the difficulty of transporting and erecting such gigantic megaliths. Each weighs around twenty-five tonnes, is 2.1 metres wide and, at around 4.1 metres high, towers over a human.

         Around thirty of the sarsons remain standing today. Most of them mark out an incomplete circle some thirty-three metres in diameter. This would be impressive enough, but the pièce de résistance is the stone lintels that sit on top of them. Today, six lintels remain in position in the outer circle.

         There is an inner horseshoe of five trilithons, the name given to each pair of upright stones and its supported lintel. Three of these are still standing, although one was re-erected after the lintel fell in the eighteenth century. One of the other fallen trilithons has come to rest on top of the central ‘altar stone’.

         Among the giant sarson stones we find the bluestones of the original circle. Although most are fallen or damaged, they have been moved to mirror the new design, forming a concentric circle between the sarsons and the trilithons, and an inner horseshoe between the trilithons and the altar stone.

         Around the circle are five other sarson stones. Four mark the corners of a rectangle that encloses the stone circles, and are called station stones. The fifth is the Heel Stone, which lies to the north-east of the circle, the direction into which the trilithon horseshoe opens. The Heel Stone is what particularly draws attention to Stonehenge because when standing inside the circle at dawn on Midsummer’s Day, the Sun rises close to – but not over – the Heel Stone. This misalignment may be explained by the fact that there was once a companion stone next to it, and the midsummer Sun rose in the opening – the gate – between the two stones.

         Midsummer is the longest day of the year. In the northern hemisphere, it occurs around 21 June, and is also known as the summer solstice. The length of each day varies across the year depending on how the Earth’s position in its orbit combines with the tilt on its axis. No matter where the Earth is in its orbit, the axis always points in the same direction. During the summer months in the northern hemisphere, the northern axis is tilted towards the Sun and the days get longer as the Sun climbs higher in the sky. Six months later when the Earth is on the opposite side of its orbit, the northern axis now points away from the Sun. This is winter time for the north, the Sun never rises very high and the days get shorter.

         As the seasons change, so do the Sun’s rising and setting points along the horizon. In the summer, the Sun rises in the north-east and sets in the north-west, which allows it to follow a longer, higher path across the sky. In the winter, the rising and setting points move to the south-east and south-west respectively and it never climbs as high.
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               During the summer months, the Sun follows a longer, higher path through the sky than in the winter months.

            

         

         The name solstice comes from Latin and means the point at which the Sun becomes stationary in the sky. On that day, the Sun will rise to the highest it is ever going to reach in the sky and the day will be the longest. After that, the Sun will not rise so high and six months later, the shortest day will occur. In the north, this midwinter point – the winter solstice – occurs around 21 December. The Sun reaches its lowest noon altitude before starting to creep higher into the sky again, each day.

         The alignment of Stonehenge with the summer solstice was first brought to ‘modern’ attention in 1720 by the English antiquarian William Stukeley. Working at the beginning of the scientific revolution (he was an early biographer of Isaac Newton), Stukeley sparked interest in the idea that the huge monument was not just a ceremonial place but an astronomical observatory. Interpreting Stonehenge in this way culminated in the 1960s when the British-born astronomer Gerald Hawkins used a recently invented IBM mainframe computer to check all the various sight lines at Stonehenge for other celestial alignments. He programmed the machine with a model of Stonehenge, and the movements of the Sun and the Moon across the year. As the computer ran its program, it returned dozens of correlations. In contemplating these, Hawkins felt that the original fifty-six chalk pits could have been used as a means of predicting the lunar eclipses by moving markers from hole to hole. His findings were first published in the prestigious journal Nature in 1963,16 and then more fully in a book called Stonehenge Decoded in 1965.17 Almost certainly inspired by the fact that he had used a computer to find these alignments, he proposed that Stonehenge itself could be thought of as a Neolithic astronomical computer. His conclusion was backed up by other astronomers, including the high-profile polemicist Sir Fred Hoyle.

         Criticism from archaeologists was sharp and immediate. They argued that the sheer number of sight-lines checked by Hawkins would be bound to reveal alignments just by chance. Over the centuries, bona fide academics and enthusiastic amateurs alike have proposed all sorts of possible interpretations of Stonehenge. In the Middle Ages, it was thought that the legendary wizard Merlin used it for magical purposes, and that a giant had built it. In more modern times, it has been variously proposed that the stones were erected to create a sonic ‘laboratory’, to recreate the shape of the female genitals as a fertility symbol, and (perhaps inevitably) as a landing pad for UFOs. In 1967, at the height of the debate about whether Stonehenge was an ancient astronomical observatory, British archaeologist Jacquetta Hawkes finally had enough. She wrote dismissively, ‘Every age gets the Stonehenge it deserves – or desires.’18

         These days, to avoid imposing their own wishes or modern ways of thinking on their interpretations, where there is a lack of written evidence, archaeologists look at the surrounding landscapes and structures for evidence to support their hypothesis. And in the case of Stonehenge, this provides some fascinating insights.

         The neighbouring area is now known as the Stonehenge World Heritage Site. It encompasses 26.6 km2 and contains more than seven hundred archaeological sites and monuments, more than half of which are burial mounds. So, clearly the site is an important funerary area. Yet there can also be no doubt that Stonehenge was deliberately aligned with the solstices.

         In 2013, Professor Mike Parker Pearson of the Stonehenge Riverside Project announced the results of an excavation into the so-called Stonehenge Avenue.19 This landform comprises a pair of parallel banks and ditches about twelve metres apart. They run for 1.5 kilometres past the Heel Stone in the direction of the midsummer sunrise. Parker Pearson found that underlying the avenue were natural ridges that had been cut into the landscape by meltwater at the end of the last Ice Age, about 9700 BCE. The coincidence that these water features lined up with the direction of the mid-summer sunrise could be the reason that prehistoric humans developed Stonehenge as a sacred site.

         Whatever the reason for it being sited where it is, it seems safe to say that this extraordinary area was a place of ritual and veneration of the dead, which involved celestial objects in some way or another. As with Nabta Playa, it feels religious. Yet, without written records, there will always be room for uncertainty.

         
            *

         

         For the first writing, we have to look east. Some time between 5500 BCE and 4000 BCE, the first cities were born in the so-called fertile crescent. This curving stretch of land begins at the Persian Gulf and runs along the Euphrates and Tigris rivers to the Mediterranean Sea. It then follows the coast west, along the Levant, until it joins Africa, and from there it traces the Nile.

         These river valleys were fertile because their annual floods left behind nutrient-rich soil that naturally grew crops. In the process of tending these fecund resources people settled permanently. As they became ever better at looking after the crops and encouraging them to grow, so the people developed agriculture, which gave them a certain mastery over the land. The permanence of their settlements allowed them to develop complicated social structures that we now recognise as the first instances of urban civilisation.

         There were several places within this fertile crescent that developed independently of one another. Of these, one of the most significant was Sumer. Living between the Euphrates and the Tigris in Mesopotamia (today’s southern Iraq), the Sumerians were the first to develop writing. In the triangular symbols of their cuneiform script we find the first religious texts, which are inextricably linked to the night sky.

         The Kesh Temple Hymn was written on clay tablets by Sumerian scribes as early as 2600 BCE. There is no surviving whole tablet that contains all 134 lines of the hymn, and so our modern translations are the result of fragments being pieced together from different tablets from other Sumerian sites. These tablets have been dated to vary in age by eight centuries. The remarkable consistency in the overlapping portions of the text shows that it was an important work, copied almost verbatim for the better part of a millennium.

         First, the hymn lavishes praise on the city of Kesh and its tall temple. It likens it to the Moon in the sky: a brilliant beacon against a dark backdrop. It implies that the temple is an earthly connection reaching up into heaven and down into the underworld, and states that Enlil, the chief deity of Sumer religion, appointed the temple as divine during the making of the world. Next, it boasts about the temple’s ownership of livestock – a sign of great wealth – and finally fills in more backstory about the creation of the world and how great the temple is. Line 125 even asks: ‘Will anyone else bring forth something as great as Kesh?’

         Repeated without question as the hymn was endlessly copied, this story celebrated Kesh as a special place of chosen people. And the temple itself was identified as the most special place from which to contemplate the night sky and its meaning. In this we can see the kind of self-aggrandisement that characterised the secret societies of the hunter-gatherers writ large: the city itself is said to be a chosen place for its connection to the heavens, i.e. the night sky.20 And it worked. The city gained great status and attracted inhabitants from far and wide. The people who administered the temple grew rich and powerful because their establishment owned vast swathes of land on which crops grew. It granted loans, employed citizens and maintained itself as a kind of clearing house for mercantile transactions.

         Most significantly, a creation myth associated with the night sky is completely interwoven with the hymn’s blatant self-promotion. The surrounding universe is clearly marked out as a divine realm, associated with Earth but utterly different from it. In his creation of our world, Enlil was said to have separated it from heaven. In so doing, he made Earth habitable for humans, and claimed it as his  own. The goddess An took possession of the sky, but Enlil alone remained the connection or ‘mooring rope’ between the two realms because he is the air, out of which the stars and planets between heaven and Earth are made.

         Clearly the religions of the third millennium BCE were extremely well developed. They are full of complexity and subtlety and were widespread, which indicated that they were not new inventions. These faiths were evolving entities that the written records captured in flight. We know this because in the centuries and millennia that followed, empires such as Assyria, Akkadia and Babylonia all rose and fell in the region. Each adapted the religion of the other. For example, in Babylon, the powers of Enlil became associated with the god Marduk.

         Yet these various changes are mainly cosmetic, and the bedrock of Mesopotamian belief remains unchanged: the gods made order out of chaos by creating the world and everything in it, including us, and then embodying themselves within nature. And this is crucial because it means that when the wind blows, or an eclipse happens, it does so because there is divine will behind it.

         From this point of view, the Sumerian religion – and those of the other Mesopotamian cultures that followed from it – are all early attempts at what we could term ‘science’. Today we often portray science and religion as diametrically opposed, yet here in Sumer, the religion sprang from a desire to understand why things happened in the natural world. It was a rational thought process balanced on the assumption that supernatural beings created the universe. And by studying that universe, one could gain insight into the gods. 

         As the stars and the seasons suggested, Heaven and Earth were ‘mirror-realms’, one populated by gods and the other by humans – alike yet dissimilar. And the two were separated by a gulf that was impossible for humans to cross. But in the burgeoning civilisation of Ancient Egypt around this time, ideas began to change.

         The Ancient Egyptian civilisation took firm root in the Nile valley around 3100 BCE. Their first writings date to this time and include religious texts that also link the night sky with the home of gods. Their earliest description of the night sky is as an enormous falcon stretched across it. The eyes of the bird were the Sun and the Moon, the white flecks on its breast and belly were the stars, and the winds of earth were created by the flapping of its wings. The god Horus, who is one of the Egyptian deities associated with the sky, was often depicted as a falcon-headed man.

         The Egyptians also devised reasons for some celestial events, such as day and night. Ra, the sun-god, was said to travel in a celestial barge across the sky by day. He then transferred to a second barge and moved unseen through the underworld by night, returning to the opposite side of the sky in time for the next morning and another voyage in his celestial barge.

         The Egyptians had such a wealth of religious stories associated with the night sky that sometimes they contradicted each other. For example, one of Ancient Egypt’s most important sky deities was Nut. As goddess of the night sky, she was sometimes portrayed as a sacred cow, sometimes as a naked woman. In both incarnations, she stretches across the sky with her head in the west. No longer white flecks on a bird, the stars appear along Nut’s belly, and Ra’s barge traverses her torso during the day. According to this interpretation, Nut swallows Ra at sunset. He then travels back through the length of her body during the night and she gives birth to him in the east at sunrise.

         While all of this is essentially a repackaging of Sumerian ideas, the Egyptians do make one significant change that echoes down the ages to today. It is the belief that the night sky is the final resting place for the souls of dead pharaohs.

         In Sumer, the night sky was believed to be the exclusive realm of the gods, and Earth was the abode of humans. Even the King was merely a mortal. According to Egyptian thought, however, pharaohs were human incarnations of gods and so could ascend to the starry realm after death. This established a link between mortal humans and an after-life among the stars, which was a precursor to the concept of a celestial paradise or ‘heaven’ for everyone.

         Belief in an afterlife was deeply embedded in the Egyptian psyche. They concocted an extraordinary set of beliefs and stories, metaphors and rituals around it. At first, these were aimed at the everlasting salvation of the pharaohs, who were buried in increasingly elaborate pyramids.

         The best known of these are the three giant pyramids of Giza. Construction here began around 2550 BCE, when Khufu selected the site for his final resting place. It took twenty years for his pyramid to be built. With each of its four sides stretching 230 metres at the base, and topping 146 metres in height, the pyramid of Khufu is the largest of the three necropolises and remained the tallest man-made construction in the world for nearly four millennia. It was eventually beaten in 1092 by England’s Lincoln Cathedral, which reached 160 metres.

         Volumes have been written about the pyramids and their supposed alignments to the night sky. Of these various ideas, the only one that is incontrovertibly true is that the square bases of these three great pyramids are accurately aligned north–south and east–west. The famous Sphinx found at the site also faces directly east. This means that the Sun rises above its head on the spring equinox, around 21 March every year. How the Egyptians orientated these constructions so precisely has long been a matter of debate.

         Today, if we wanted to build something pointing north–south and had no compass to hand, we would line it up with Polaris, the pole star. This fairly bright star sits very close to the projection of the Earth’s north pole onto the sky. As the night progresses, and the Earth turns on its axis, Polaris appears to stay still while all the other stars pivot around it.

         Back in Ancient Egypt of the third millennium BCE, however, the north celestial pole was far from Polaris. This is because the Earth wobbles like a very slowly spinning top in a phenomenon called precession. It takes 25,772 years for the Earth’s rotation axis to complete a full circle. Around 3000 BCE, a dim star named Thuban, in the constellation Draco, which is just one-fifth the brightness of Polaris, sat closest to the pole. Some have suggested that the Egyptians took their sight lines from this, which seems a distinct possibility in their darker, unpolluted skies.

         In 2000, however, archaeologist Kate Spence of Cambridge University, in the UK, used a computer to look at the orientation of the night sky that the pyramid builders would have seen above them. A pair of reasonably bright stars leaped out at her: Mizar in Ursa Major, and Kochab in Ursa Minor. These two stars sat at almost identical distances from the north celestial pole, and as the night went on, they circled it like two cats sizing each other up for a fight. To the Ancient Egyptians an imagined line between these two stars would always pass through the north pole.21

         To transform this into the astronomical equivalent of a plumb-line, all they had to do was wait until the stars were in a vertical line upwards from the horizon. This would have happened at one point on every single night because of the rotation of the Earth. Thus Spence showed that astronomers could have performed a nightly check on the sight lines of the pyramids. The hypothesis was widely reported by the media, and much debated among Egyptologists and other academics.

         As ever, though, since the pyramid builders left no written record of their construction and alignment methods, we can’t say for certain whether there is a true link between the pyramids and the night sky. When we look inside some other pyramids, however, the story is dramatically different.

         Less than twenty kilometres south of Giza is Saqqara, another pyramid complex. Although these are not as tall as those in Giza, they are notable for other reasons. In 1881, the French Egyptologist Gaston Maspero was investigating the site. Something drew him to the ruined pyramid of Unas, and while others had only examined the outside, Maspero found the way in. He wound his way through its dark corridors until he found the burial chamber. A beautiful black sarcophagus made of polished basalt lay beneath a vaulted ceiling inscribed with stars. But it was the walls, covered floor to ceiling in hieroglyphs, which truly drew his attention.

         When the translations were complete, the archaeologists read of the perilous journey that Unas’s soul would have to make through the underworld before it could ascend to the celestial realm and join the procession of Ra in the after-life. This was the equivalent of an instruction manual for the recently deceased pharaoh. His eternal soul would rise, read the instructions, and then set off on his journey to immortality.

         Subsequent explorations of other pyramids found more examples of these ‘pyramid texts’, but Unas’s tomb is the oldest known, dating to around 2320 BCE. They talk of the dead king’s final destiny being to join the Ihemu-seku (imperishable stars) in the north of the sky. This is usually thought to mean the stars closest to the north celestial pole that are visible all year round, the so-called circumpolar stars.

         While the king would end up in the stars, the fate of ordinary citizens was much less glamorous. They did not ascend after death but instead spent the rest of eternity either in a shadowy underworld or a mystical, fertile land of plenty called the Field of Reeds, where they continued a facsimile of their earthly lives. But this divergence in the fates of pharaohs and common folk would begin to close over the course of the Ancient Egyptian period.

         The great age of pyramids and stability in Ancient Egypt, known as the Old Kingdom, came to an end some time around 2180 BCE. In the run-up to the collapse, the regional governors had begun to amass money and, with it, power. Termed nomarchs, they turned their administrations into hereditary positions, which allowed their subsequent families to grow further in influence and stature. And they began to exert more influence on the pharaoh himself, who at the time was Pepi II.

         Evidently, Pepi II was not strong enough to corral his nomarchs, who fell into disagreements and war with each other. This chaotic period lasted for a century and a quarter, by the end of which two rival dynasties had emerged that fought for control of all Egypt. A leader called Mentuhotep II was victorious and became the first Pharaoh of the Middle Kingdom, but the turmoil had a profound effect on the ordinary Egyptians’ view of pharaohs, who were no longer seen as divine and infallible. As evidenced by all the fighting, the position was clearly up for grabs. And that meant all the privileges of being a pharaoh were similarly within reach – including a place in heaven.

         Around 2100 BCE, star tables were being inscribed into wooden coffin lids. By 2000 BCE, around fifty years after Mentuhotep II reunified Egypt, writings following a similar pattern to the pyramid texts began to appear in more ordinary grave sites. The coffin texts, as they have been named, are clearly designed to guide commoners to their celestial destiny with the gods. They developed into the widely known Book of the Dead. This was a set of funerary passages used widely during the New Kingdom of Egypt, beginning around 1550 BCE. In the Book of the Dead, the final destination of the soul is set out in a series of spells to which a newly deceased person must adhere. But there’s a catch – not everyone will be admitted into the celestial realm. 

         Spell 125 recounts the ceremony of ‘weighing the heart’. This is the first description in history of a supposed judgement by the gods following death to decide whether or not an individual’s soul has earned a place in heaven. The Egyptian underworld is called Duat, and the recently deceased are taken there by Anubis, the god of mummification and the afterlife. In the presence of Osiris, the god of the underworld, a dead person must attest to having lived a life free from proscribed sins that range from the heinous to the hardly avoidable. The list includes: robbery, murder, witchcraft, adultery, debauchery, slander, cursing, eavesdropping and raising one’s voice.

         To test the accuracy of this statement, the deceased’s heart is weighed by the gods on a set of scales against an ostrich feather, which is an embodiment of the goddess Maat, who stands for truth, balance, law and morality. Should the heart be weighed down by sin and so heavier than the feather, a fearsome creature called the Ammit – part lion, part hippopotamus, part crocodile – would eat the heart, dooming the deceased to restlessly wander the underworld for eternity.

         If the heart weighed no more than the feather, then the deceased could join Ra as part of the crew of his celestial barge. In versions of the myth where the worthy souls took their place in the Field of Reeds, this paradisiacal afterlife was becoming ever more closely associated with the night sky. It became part of the story that inhabitants of the Field of Reeds could be called into the celestial realms to defend Ra against the forces of darkness. In this way, the celestial afterlife was democratised even though not everyone could get in.22 This story also represents the invention of ‘big’ or moralising gods – the ones that sit in judgement of us upon our death and decide whether we take our place in heaven. And there is an even more explicit link to the night sky within this story than the simple concept of heaven.

         Maat was also the goddess of the stars and the seasons on the Earth. She personified the actions of the deities who presided over creation. Whether by coincidence or design we will never know, but the religious linking of the fate of the dead to the seasons seems to mirror the practice at Stonehenge of simultaneously venerating the dead and charting the passing of one season to another. Was this how those ancient people thought of death: the passing of a season – one state transforming into another? It certainly seems possible and would give another reason to continue searching the night sky to add meaning to our earthly lives.

         According to psychologist Ara Norenzayan of the University of British Columbia, Canada, belief in a judgemental god does not spring up by chance. Instead, it comes about as a means of fostering co-operation in a growing civilisation that needs to work together for the common good. The motivation for co-operation is clear: stick to the rules in this life, and be rewarded in the next.23

         But what sparked civilisation in the first place? According to traditional thinking, agriculture was the catalyst. No longer would groups of humans wander the land, hunting wild beasts along the way or herding cattle from one pasture to another. Instead, they would settle and cultivate crops. In Egypt this move was driven by the annual flooding of the Nile, which brought fertile soil to the riverbanks. Eventually, increasing numbers of people lived together, forming the first cities, and with this change came the birth of judgemental gods such as Maat to keep everyone in harmony.

         The switch to agriculture is known as the neolithic revolution, a term coined by the Australian archaeologist Vere Gordon Childe in 1924.24 In reality, it happened gradually over many centuries rather than swiftly as the word revolution might imply. Many reasons for the rise of farming have been suggested by academics over the years, their focus often being on natural climate change. Childe himself favoured a hypothesis that the land became drier and less hospitable, and thus forced people to live together around oases and rivers. A related idea links the mass extinction of wildlife, caused by the arrival of a warmer climate, to the switch from hunting to crop tending. In all of these cases, humans are being driven by forces beyond their control to adapt their survival strategies or die. But one recently discovered archaeological site in Turkey suggests something very different indeed.

         
            *

         

         Göbekli Tepe in south-eastern Turkey was first noted in a survey of the area during the 1960s but it was the mid-1990s before excavation began. Under the leadership of Klaus Schmidt of the German Archaeological Institute, scholars began revealing this extraordinary site. Dating to 9500–9000 BCE, it is the oldest example of monumental architecture in the world, built some eight thousand years after the cave paintings at Lascaux, and five thousand years before the first cities were founded in the fertile crescent. 

         Göbekli Tepe consists of at least twenty circular structures, the largest of which are around thirty metres across. Each is bounded by huge T-shaped stone pillars, around two metres in height. Only a few of the stone circles have been uncovered so far and, unlike the roughly hewn sarsons of Stonehenge, these pillars are exquisitely carved with animal depictions, which are often fierce and angry portrayals. In the centre of each circle, two larger megaliths stand to a height of four metres, presenting a sightline to the sky.

         In what is now common practice, Giulio Magli, from the Polytechnic University of Milan, investigated what the night sky over Göbekli Tepe would have looked like to the builders of the temple. One thing leapt out at him.

         Sirius is the brightest star in the night sky. It is outshone only by the Sun, the Moon, and the planets Venus and Jupiter. Even in today’s light-polluted skies it is an unmistakable beacon. Yet from prehistoric Turkey, it would not always have been visible. The 25,772-year cycle of precession causes the direction of north to change in the sky, and this makes stars rise and set at different times. Some stars will even disappear from view altogether during parts of the cycle, only to appear again centuries or millennia later. Sirius was one such star, and what caught Magli’s attention was that it returned to visibility in the south-eastern skies of Turkey around 9300 BCE, right in the middle of the date range for the founding of the temple.

         He suggests that the return of Sirius to the sky captured the people’s imaginations so completely that they erected the temple to follow the ‘birth’ of this star into the night sky. Furthermore, he thinks tracking Sirius was the reason why there was more than one circle built here. As the centuries passed and Sirius rose from different positions along the horizon, so those who came to the location would periodically build a new circle to keep track of the star’s progress. Of the currently excavated rings, three appear to align with Sirius’s rising position for 9100 BCE, 8750 BCE and 8300 BCE.25

         Today the landscape is a barren desert, but back in the time of its founding the area would have been lush with plants, fields of wild wheat and grazing animals. On the face of it, a prime place to settle. But the archaeological evidence tells a different story: the stone circles are the earliest constructions at this location. There was no settlement beforehand, no nascent city that then constructed a convenient place to worship. And the clinching evidence for this interpretation can be found in the animal bones that litter the site.

         The Belgian archaeologist Joris Peters has studied more than 100,000 bone fragments from Göbekli Tepe. Many shows signs of being hunted, butchered and cooked, but the crucial observation is that the animals are all wild species. According to Peters, this appears to suggest that hunter- gatherers built this place for the sole purpose of religious worship rather than settlement.26

         Göbekli Tepe may originally have been the site of an annual gathering between nomadic groups, which grew in importance once Sirius had been spotted above the horizon. Certainly the investment of time and effort in constructing each stone circle would have been considerable. Each stone pillar alone weighs up to ten tonnes. Although they were cut from nearby cliffs, hundreds of people would have been needed to transport and erect them into each stone circle. Needing that many people on hand over an extended period of time could have led to semi-permanent encampments that eventually turned into the settlements that archaeologists now find surrounding the site.
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