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FOREWORD



Mankind


is a story of struggle—the struggle of all of us.


From our very first days on earth, we humans have confronted enormous challenges. Erupting volcanoes that blotted out the sun. Cruel ice ages that lasted for centuries. Deadly plagues that invaded our bodies and ruptured our cells. Ferocious weapons of mass destruction.


Time after time, unforeseen dangers have threatened to bring our story to an abrupt end.


But Mankind is also a story of triumph, because through it all, humanity has risen to meet every challenge. What does not kill us makes us stronger, and in learning to overcome adversity, we have made one great leap forward after another.


Across the last ten thousand years, these leaps have taken us from tiny bands of hunters following flocks of animals across empty landscapes to our great modern cities, crowded with tens of millions of people and crackling with energy.


Mankind is an ambitious and entertaining account of this journey. It tells our story in a new, exciting way, in vivid images and in the words of the people who lived through the events.


Unlike history books you may have read before, Mankind looks in the most surprising places for keys to explain how we got here.


Some keys lie in the planet itself—in the tides of the oceans, the contours of mountains, the minerals we mine from the ground.


Others are in our own bodies—how we see, in our blood, in the antibodies that protect us against infection.


Many are hidden in things we use everyday—humble goods like pepper, salt, sugar, and ice, all of which have played their part in the story.


Others still come from the mysterious remains of the past that dot the earth—the pyramids, Stonehenge, the Great Wall of China.


At times, we even have looked far beyond our own world—at the formation of stars or solar flares or the way the sun’s gravity causes our planet to wobble and tilt on its axis as we spin through space.


And often the answers are found in how things work—in the spin on a bullet as it leaves a rifle, in the perfect balance of an arch, or in the flow of water along a Roman aqueduct.


Mankind pulls the latest findings of historians and scientists together into a single gripping narrative, and shows how the lives of billions of individuals have come together to build the world we live in today.


Some of these individuals are famous names—Julius Caesar, Genghis Khan, George Washington, Abraham Lincoln—whose decisions changed the direction of history.


But others were just ordinary people caught up in extraordinary events—like Agnolo di Tura, who had to bury his own wife and children when the Black Death killed half the people in his hometown. Or like Alice Harris, a missionary in the Congo whose photographs exposed one of the most horrifying crimes ever committed against humanity.


From the taming of fire to the invention of iron, from the birth of Buddhism to the crucifixion of Jesus, from the fall of Rome to the Industrial Revolution, from the earliest formation of democracy to the triumph of the civil rights movement, from the printing press to the computer—this book shows us history from the inside. It is alive, immediate, and always surprising.


Since the Stone Age, the pace of change has been speeding up, and one of the greatest lessons we learn from history is that the world will change more in the 21st century than in all previous times combined. It will present mankind with new challenges, which will take forms that we cannot yet even imagine.


History shows us who we are and where we have come from; and it also teaches us that the possibilities before us are endless. The human spirit has shown itself capable of meeting any challenge.


But history also shows that nothing is ever guaranteed.


If we are to go on succeeding in our struggle, triumphing over adversity as we have done so often in the past, we all need to understand our own story.


And for this, there is no better place to start than Mankind.


—IAN MORRIS


STANFORD UNIVERSITY








INTRODUCTION
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FROM THE BIG BANG TO BIG BRAINS


We call it the big bang:


13.7 billion years ago, when time and space collided to produce the pure energy that ultimately formed matter and every species that ever lived, including us. Our human bodies are made, as are the skies, oceans, and mountains of planet Earth, from this same swirling mass of elements, later named carbon, oxygen, and hydrogen.





AFTER THE EARTH COOLED ENOUGH TO FORM ITS UNIQUE CONFIGURATION OF ELEMENTS AND ATMOSPHERE, IT TOOK ANOTHER HALF BILLION YEARS FOR THE FIRST SINGLE-CELLED ORGANISMS TO BLOSSOM IN ITS DEEP OCEANIC VENTS, AND TWO BILLION MORE FOR THEM TO BEGIN TO DIVIDE AND DIVERSIFY.


From specks of star dust to single-cell life-forms, the evolution of the human race into a form recognizable as the species we are today began some 150,000 years ago.


Mankind has existed for a fraction of time in the history of the universe, and most of it spent in a life-and-death struggle for survival—with no guarantees of success at any point, not even the present.


Mankind: The Story of All of Us retraces the path of learning that made us masters of fire and iron, gave us the comforts of food and shelter, and remade us into inventors, builders, and space travelers. Perhaps the most unlikely accomplishment of all on our zigzag learning curve as a species is our survival. Surprise has been the only constant in human history.


If there is one key to our longevity, it has been our ability to adapt to frequent, often violent change. We have turned our most vulnerable weaknesses into strengths, beginning with our relatively small size and lack of speed compared to other mammals. Such an extreme physical disadvantage forced us to develop and employ bigger brains to outwit our foes, whether man, beast, or vast swings of temperature and climate.


A fair amount of luck was involved in humanity’s triumph over the astonishing odds wrought by ice ages. Mankind has faced predators five or ten times our size and strength. Also, unlike other species, we are born relatively fragile and unformed, requiring a long period of parental care that left our earliest ancestors vulnerable to violence, illness, and sudden death.


Physicist Paul Davis attributes our ability to persevere against these overwhelming odds to a chain of “Goldilocks moments” in which everything needed to help us adapt occurred exactly the way it needed to—or close enough to get us through another ten or twenty thousand years until a continent thawed or migration brought us closer to a vibrant river, the perfect prey, or a stretch of fertile soil.


Planetary and human history is traditionally presented in time lines lacking any visceral sense of the huge obstacles and near misses that pushed the human species to become smarter, more adept creatures. In third grade social studies, high school world history, or college surveys of Western civilization, a typical textbook follows an illusory linear progression. And while a time line can be a useful tool, it generally starts too late, since, in the context of the universe, we’ve been here barely long enough to catch our breath. Not only is the textbook time line too short; it is also too narrow, focusing with a few exceptions on humanity itself, with no reference to the world around us.


In fact, our history was shaped not just by our own actions, collective and individual, but also by incidents as large as a tilt in the earth’s orbit and as small as a genetic mutation in a grain of wheat. Human evolution has never been a forward march of progress consisting of evenly divided positive steps from archaic humans to their modern counterparts, each change in our appearance and behavior an improvement on the last. Several new hominid species coexisted in Africa between 2.5 million BCE and the arrival of modern man in 150,000 BCE. Which one would triumph and become our direct ancestor was far from settled as recently as fifty thousand years ago.


The majority of evolutionary changes have been relatively minor things—the refinement of an opposable thumb, a fractional increase in cranium size, the ability to stay upright long enough and stretch an arm far enough to grab a fruit from a low-hanging branch—the consequences of which play out incrementally over thousands of generations. This change in perspective does not detract from the significance of each Goldilocks moment. On the contrary, it underscores the precarious nature of the human drama: depended on the right behavioral adaptation meeting a hospitable setting.




Our history was shaped not just by our own actions, collective and individual, but also by incidents as large as a tilt in the earth’s orbit and as small as a genetic mutation in a grain of wheat.





In the chapters ahead we tell the story of pivotal points when natural forces intersected with human ingenuity and a bit of luck to make (or break) us as a species. In these times and places, the human race faced mysteries and obstacles so formidable that if they had not been solved and surmounted, chances are we would not be here today. By reliving these transitional events, we can better understand what our predecessors were up against when they made the huge leaps forward that ultimately ensured their survival—and set the stage for ours.


So we begin at mankind’s beginning, when staying alive translated into an unrelenting, often dangerous search for the day’s food.





1



SEEDS of CHANGE
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[image: Our early ancestors made the first tools more than 2 million years ago by striking one stone against another. Simple choppers evolved over the centuries into cleavers, hand axes and finely worked stone blades.]


Our early ancestors made the first tools more than 2 million years ago by striking one stone against another. Simple choppers evolved over the centuries into cleavers, hand axes and finely worked stone blades.
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THE HUMAN RACE WAS BORN ON THE GRASSLANDS AND FORESTS OF AFRICA’S GREAT RIFT VALLEY, A FRACTURE IN THE AFRICAN CONTINENTAL PLATE WHERE DIVERSE ECOLOGICAL SYSTEMS AND human-friendly temperature ranges made it the perfect laboratory for the development of a hairless, toolmaking ape. It is here that we join human evolution reached its first critical pivot: the transition from ape to human.


We have no precise dates for such monumental advances in the human condition as hunting and fire making, but scientists have amassed substantial evidence about what life was like before and after these breakthroughs. These traces of early human history come to us as artifacts: tools, abandoned campsites, ruined villages, hidden art, and skeleton fragments.


In recent years, we’ve learned to read ancient artifacts more closely than we could in the past. Geologists study climate changes using drill cores from lake sediment. Paleobotanists trace the evolution of foodstuffs using fossilized pollen DNA testing and sequencing. Techniques such as biomechanical modeling of teeth and bone scanning give paleontologists and paleoanthropologists a window through which to view the relationships between humans and animals, and between humans and other humans, across time and space. With the help of these new technologies and methods, we are finding more and more that we are all part of the same whole.


On the most basic level of survival, we know that our earliest human ancestors were scavengers who foraged for fruit, nuts, and seeds. They ate birds’ eggs, termites and ants, and dead birds or animals, at least when they were lucky enough to find them. Even after someone picked up a rock, threw it at a rabbit, and invented hunting, most of the diet consumed by these small human bands—men, women with children, and extended family members—still came from their collective efforts at foraging for wild grains, berries, and roots.


But how long ago did mankind make its appearance? That depends on how you define being human. If you don’t stand up and walk on your own two feet, you’re an ape, not a human. And while there is no clear moment at which we can draw a line between apes and humans, the Human Genome Project repeatedly brings us one step closer. Historians and scientists now believe that the first protohumans appeared in East Africa as early as 5.5 million years ago, but they weren’t direct ancestors of early humans. Like modern apes, they could walk upright for a brief time if circumstances required it, but for the most part they were tree climbers and knuckle walkers.


The first true hominid—a member of the family Hominidae, which includes modern humans—showed up 2 million years later, around 3.5 million years ago. Paleoanthropologists call her Australopithecus, or the southern ape; we’ll keep it simple and call her Lucy.




MEET LUCY
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Australopithecus made headlines in 1974 when an expedition under the leadership of American paleoanthropologist Donald Johanson discovered a substantially complete female skeleton in the Afar region of Ethiopia. Members of the expedition named her “Lucy” after the Beatles song “Lucy in the Sky with Diamonds,” which they played over and over on the evening they celebrated the find. Members of the international press quickly labeled her the “missing link”; she helped all of us understand the origins of humanity.


Finding Lucy was more than just a human-interest story in the evening news. Her skeleton was the oldest specimen of the genus Australopithecus found to date. (“Earliest” can always change when you’re talking about prehistory. The new earliest is always just one dig site away.) More important, enough of Lucy’s skeleton remained to establish that Australopithecus did indeed walk upright, like a human.


In 1975, Johanson’s team found more specimens of what is now termed Australopithecus afarensis at a single site in the same region, which they called “the First Family.”
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LUCY WAS CLOSER TO AN APE than an early human. She stood only three or four feet tall and had a brain about the size of an orange. Her face was more like an ape’s than a human’s, her arms were longer than ours, and her fingers curled like those of a chimpanzee. She may have chosen to use those long arms to climb a tree, like an ape, but she had all the physical equipment she needed to walk upright on two feet. In fact, she was probably better designed for walking upright than we are. The human pelvis is a compromise between standing upright and giving birth to babies with large skulls and sizable brains.


Being bipedal has a major advantage: it leaves your hands free. Combine that with the opposable thumbs that small primates developed fifty million years earlier and you’re ready to pick up a tool. Lucy did. She probably didn’t make tools, but she used rocks and sticks to help her hunt for food and fend off predators.


After Lucy, our story gets more complicated. There may have been up to one hundred hominid species that coexisted in Africa between Lucy’s time and the arrival of modern humans around 150,000 BCE. We don’t know how they relate to each other, or which species we can call our direct ancestors, but after much controversy, anthropologists are in general agreement about two groups of proto-humans with whom they think we have more direct familial connections.


Homo habilis, literally the “handy man,” is considered the first protohuman, and he carries the distinction of being an adept toolmaker. He appeared in East Africa around 2.5 million BCE, making him a contemporary of some of Lucy’s descendants. Homo habilis was still much smaller than a modern man, but his brain was twice the size of a chimpanzee’s. He learned to hunt and to make crude stone tools by using one piece of flint to chip flakes off another. One of the great chicken-and-egg questions of human development is whether Homo habilis learned to make tools because he had a larger brain or whether the exercise of creating tools developed a larger brain. Chances are it will remain a mystery.


With Homo erectus, who lived around 1.5 million years ago, hominid life begins to look more familiar to us. Homo erectus probably had only rudimentary language ability, but he made more refined stone tools, most notably the hand ax; began to cook his food; established semipermanent camps; and perhaps formed long-term male-female bonds.


Homo erectus, like his fellow hominids, could raise a sharpened stick and bring down a small animal. But he was the first to go the next step and cook raw meat over an open flame. With the domestication of fire, Homo erectus changed everything for the Homo sapiens who came after, making the intentional use of fire the first Goldilocks moment in human evolution.




FIRE
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Mastery of fire was the first step toward civilization, and it could only happen on Earth. Fire requires three elements: fuel, heat, and oxygen. It’s the oxygen that’s the tricky part. Oxygen is the third most abundant element in the sun after hydrogen and helium. It is the most abundant element not only in the rocks, meteorites, and asteroids that litter space, but also in the terrestrial planets. But most of that wonderful oxygen isn’t available in a form that either human lungs or hungry flames can use. Gaseous oxygen is one of the first by-products of life, produced by the blue-green bacteria that covered the earth’s oceans three billions years ago as they photosynthesized sunlight and carbon dioxide into food. From the viewpoint of those early bacteria, oxygen was toxic pollution, pure and simple. Over time, life developed in such a way that some creatures produced oxygen and others consumed it, creating an atmosphere with a stable oxygen level of 21 percent. (Mars comes in second among the terrestrial planets, at 9 percent.) That abundant supply of oxygen makes fire possible.





Today, sealed in our twenty-first-century man-made environments, it is hard to fathom the competition for survival that occupied our early human ancestors from sunup to sundown. It is even more difficult to imagine living without the benefit of millennia of human know-how, and without language, history, science—or fire.


BASED ON ANCIENT MYTHS and primitive art we can speculate that the earliest hominids learned the fine points of hunting by watching and imitating the actions of the nonhuman hunters with whom they shared the Great Rift Valley, and later, Eurasia and the Americas. Unlike the animal-teachers with whom they often competed for the same prey—rabbits, small cats, and warthogs—early humans had no sharp teeth or claws. To compete with other predators, our ancient relatives employed stone-tipped spears fashioned with their more dexterous limbs and fingers, and applied their superior problem-solving skills to outthink their prey and work in cooperation with other human hunters. With these assets in place, the prehistoric hunt was finally on.
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HUNT TO SURVIVE


TWO STRONG YOUNG MEN IN THEIR TWENTIES RUN with muscular legs through the brush, holding spears. One man signals to the other. Both stop and crouch down, using binocular vision to scan the horizon for signs of motion in the grass. The first man has seen something, and indicates it to the other, his brother. There ahead, an antelope is grazing.


A hundred feet behind, a woman stands, holding her spear, watching her men conduct the hunt. By her side, holding her free hand, is her toddler son. The mother leans down and puts her mouth next to the child’s ear, urging the boy to keep quiet, and watch. He is learning his own future and the survival of his species. Concerned only with the present, mother and son watch as the men chase the warthog, their actions urgent and swift as they slip stealthily through the bush, out of the woman’s sight.


The hunters sprint ahead, and again they stop. Crouching, the first man reaches into the dirt at his feet and pours some out of his hand to check the wind direction. They are upwind from their prey. They turn and reverse direction, stalking, low, and far enough away to remain out of the animal’s sight and hearing range. The man in the lead stops and raises a hand, his other hand gripping his spear firmly. Suddenly the antelope bolts. Instantly the men are on their feet and running, chasing and encircling the animal. The first man releases his spear, landing it in the antelope’s flank. The hunt ends in blood and victory.
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Hours later, against a darkening sky, the two men are reunited with the woman and child. The group sits around a fire, with a skinned hog flank suspended above the fire pit, pierced by a stick. Juices drip from the carcass, causing flames to spike and tickle the meat as it turns shades of brown and charcoal black. While the family waits, there is time to savor the hunt, and to enjoy a rare opportunity to socialize and rest.


Once the meat is cooked and pulled from the flames, the men use their teeth and hands to strip it from the bone, chewing each piece thoroughly. The woman shreds hers into smaller bits, placing them one at a time in her child’s open mouth.
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EARLY HUMANS PROBABLY LEARNED to use naturally occurring fire before they learned how to create a spark with a flint stone, tending the embers to create their own fires. But fire under those conditions was a force of nature, both boon and bane. Things changed when Homo erectus learned to use flint stones to start their own fires. With fire at their call, if not completely under their control, humans could do more than cook their food, and share it around a hearth as a family or tribe. They could keep animals away at night, including the cave bears and giant wild cats that had previously made life in a cave exciting, if not impossible. They could bake clay to make a waterpot, an image of a fertility goddess, or bricks to build a shelter or even a temple. Fire was the tool that made other tools possible, from the first copper blade to the propulsion tanks for a communications satellite. Fire didn’t just shape tools; it may also have contributed to the evolutionary movement from Homo erectus to Homo sapiens sapiens.


Cooking meat doesn’t just make an animal taste better; it breaks down proteins, making the meat easier to chew and digest. With fire, humans no longer needed massive jaws to chew their raw food. Smaller jaws left room for a larger brain, taking hominids one step closer to modern humans.
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OUT OF AFRICA


AFTER ABOUT ONE HUNDRED thousand years, bands of Homo erectus, now armed with fire to keep them warm and probably driven by increased population and competition for resources, began to travel farther from the warmth of the Great Rift Valley in search of food, eventually crossing the land bridge where Africa joins Asia. By about 400,000 BCE, small tribes of Homo erectus lived throughout Eurasia, reaching as far east as China.


When they arrived, they found they weren’t the only hominids on the planet.


Hominids in Africa and Eurasia took different evolutionary paths in the half million years after Homo erectus left Africa. When bands of Homo sapiens reached the Near East, they found that Europe and the Middle East were already populated by another bipedal, big-brained species, Homo neander-thalensis, popularly known as “Neanderthal man.”


Today, the word Neanderthal is often used as shorthand for an uncivilized or unintelligent brute. Cartoons show Neanderthals as hulks whose knuckles scrape the ground. It’s true that Neanderthals were stockily built, with heavy bones and signs of powerful muscle attachments that suggest they were extraordinarily strong by modern standards. Their faces looked more like those of Homo erectus than of modern humans, with a protruding jaw, a receding forehead, a weak chin, and a large nose. Nonetheless, Neanderthals walked upright, and their brains were larger than ours.


Comparing evidence from archaeological sites in Africa and Europe suggests that Homo sapiens and Neanderthal man were at a comparable cultural level when they met. They made similar stone tools. They hunted small, easy-to-kill animals. Though they created no art that we know of, you could argue that Neanderthals were one step closer to civilization than our ancestors, since they were the first hominids to bury their dead in a way that suggests ritual behavior.
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Neanderthal man and Homo sapiens were close neighbors in the Middle East and Europe for about seventy thousand years; then the Neanderthals seem to disappear from the fossil record. For many years, the standard theory about their disappearance was that Neanderthal man was slowly pushed out of his habitats and into extinction by Homo sapiens, who was assumed to have been better adapted for the fight for survival. The latest science provides a more complex picture.


Beginning around 70,000 BCE—for Neanderthals and Homo sapiens alike–survival meant confronting a time of subfreezing temperatures and massive glaciers known as the Great Ice Age. It was not the first time ice had covered Earth. It might not be the last.




MODERN NEANDERTHALS
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Until recently, scholars have assumed that interaction between the two species of human stopped short of mating, or, as one author puts it, hybridizing. DNA sequencing has destroyed that theory.
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About ten years ago, scientists at the University of Montreal identified a set of DNA variations in the human x chromosome that didn’t seem to fit. These variations formed a haplotype, meaning they are normally inherited together. The Montreal researchers were not able to identify the origin of the haplotype. It remained unexplained until 2010, when researchers from Harvard and MIT sequenced more than 60 percent of the Neanderthal genome, using more than one billion DNA fragments taken from Neanderthal bones. Researchers then compared the Neanderthal genome with both the unusual haplotype and the DNA of living humans from around the world. The haplotype matches a sequence of the Neanderthal genome. It also makes up between 1 and 4 percent of the DNA of modern humans who are not from sub-Saharan Africa or Australia. Evidently the rumors of Neanderthal man’s extinction are exaggerated. He lives on in us.





Born in fire, the earth is gradually cooling off. For roughly two million years, glaciers have expanded and contracted more than twenty times, at intervals of roughly a hundred thousand years. Brief periods of interglacial warming lasting about ten thousand years are followed by long periods of cold. (“Brief” is relative. The entire recorded history of mankind has occurred during the most recent warm spell.)


At the height of the Great Ice Age, around 20,000 BCE, glaciers covered one-third of the planet, including all of Greenland and much of Europe, northern Asia, and the Americas. As water froze, sea levels dropped hundreds of feet, exposing land bridges in the shallow waters of the Bering Strait, the English Channel, and the South China Sea. The temperature dropped to roughly minus 60 degrees Celsius (minus 74 degrees Fahrenheit). Glacial expansion seems to be caused by a combination of tiny changes in three different ways the earth moves: the tilt of the earth on its axis, the earth’s orbit around the sun, and the wobble of the earth on its axis (picture what happens when a top slows down).


Each of these movement patterns operates on a different cycle; each affects the relationship between the earth’s poles and the heat of the sun in a different way. The wobble, in particular, is erratic, affected by earthquakes, tidal waves, typhoons, and, ironically, the melting ice at the end of an ice age. Over time, the patterns interweave, pulling together and apart, sometimes increasing their effects, sometimes canceling them out.


Humans had evolved in the warmth of Africa’s Great Rift Valley in an interglacial period. They had grown accustomed to the harsher climate of the Middle East and Europe in the thirty thousand years since they moved out of Africa. But with the advent of the Ice Age, survival required much greater resourcefulness. It was a make-or-break moment in time.




HOW COLD IS AN
ICE AGE?
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Can’t imagine what 60 below feels like? The average temperature in Fairbanks, Alaska, in January is minus 23 degrees Celsius (or minus 9 degrees Fahrenheit). For our Ice Age ancestors, 23 below would have been a heat wave.


SOME OTHER COLD SPOTS


SOUTH POLE


Average winter temperature: -58°C


THE TOP OF MOUNT EVEREST


Average January temperature,
 before wind chill: -18°C


Average January temperature,


with wind chill: -100°C


THE COLDEST TEMPERATURE RECORDED ON EARTH?


Vostok Station, Antarctica, July 21, 1983 -89°C


Outside the space shuttle, facing deep space -156°C


Cryonic freezer


-195.85°C
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STICKS AND STONES AND ANTELOPE BONES
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In the years before the Ice Age, humans supplemented their diet of foraged vegetation by hunting animals that were easy to kill and not particularly dangerous. With the arrival of the glaciers, foraging provided less food, and humans looked with hungry eyes at the herds of large herbivores that roamed the tundra. It was the age of what paleontologists call megafauna: aurouchs, Irish elk, cave bears, woolly mammoths and rhinoceroses, and forest elephants. Humans learned to work as a group to hunt animals that were too big for one man to hunt alone: a woolly mammoth could easily weigh six tons. Individual animals were isolated and driven off cliffs or into ravines.


Hunting megafauna required more than just working as a group. Early Stone Age knives and spears required hunters to get close to their prey. In the Ice Age, hunters developed new weapons that allowed them to attack their prey from a distance. The first and most important of these improvements was the atlatl—a wood or bone rod with a hook at one end that fit into a socket at the base of a spear. The hunter held the end of the atlatl in his palm and threw the spear with his arm and wrist. The atlatl effectively increased the length of the spear thrower’s arm, adding both range and impact: the principle is similar to that of a catapult. From the hunter’s point of view, it was as revolutionary as gunpowder.
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The atlatl gave the Ice Age hunter’s arm extra power; new techniques and materials for creating blades gave it a sharper point. Blade flakes—long, thin flakes cut off a central core of flint or obsidian—allowed Ice Age weapon makers to maximize their production of points, producing 300 to 1,200 percent more cutting edge from the same amount of stone. The blades were mankind’s first interchangeable parts, used to make knives, hide scrapers, spear points, and drills. At the same time, bone and antler, more durable than wood and more flexible than stone, allowed the creation of new tools with more complicated shapes: fish hooks; long, thin knives; sewing needles; clothing fasteners; and harpoon barbs.
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replicas of artifacts found in Gough’s Cave, first explored in 1890


[image: Stone Age sharpened bone fragments found during excavations at the Blombos cave site in South Africa.]


Stone Age sharpened bone fragments found during excavations at the Blombos cave site in South Africa.



SURVIVING THE ICE AGE
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AN ICE AGE FAMILY FINDS SHELTER IN A SHALLOW cave in Southern France around eighteen thousand years ago. Mile-thick glaciers covered northern Asia, Europe and America, locking up so much water that the sea level was more than three hundred feet lower than it is today. With average temperatures similar to those at the modern South Pole, and little buffer against the elements, these humans lived a precarious existence.


These Ice age humans make spears from antlers and sticks, tipped with blades chipped from stones. Theirs is a life and death contest for survival with other beasts, requiring ingenuity and dexterity. Foraging no longer provides enough food to sustain them. Instead they must hunt the herds of large mammals: dangerous work for many men.


Today, they are after smaller game. At midday, when the outside temperature is warmest, the family leaves the protection of the cave to check on a trap set the day before. They are clothed in the furs and hides of different animals, sewn together with needles fashioned from small animal bones. Each type of animal skin offers a different level of insulation from the elements—making fur an unnecessary adaptation for mankind.


The group walks silently over snow-crusted ground until they reach patches of exposed dirt and wet ground where ice has melted. They walk in single file, always watchful for danger that may lurk ahead from a larger predator, or the appearance of opportunity in the form of a carcass left behind. Along the way the woman forages: today she is lucky enough to find berries and gathers them into her basket. At the trap, they rejoice to see that they’ve successfully snared a rabbit. They bring the animal back to their camp at the mouth of the cave, where they skin it and place the raw flesh over a fire.


While the rabbit cooks, a particularly bold wolf approaches the young boy who has finished his skinning chore and is now wandering outside the cave. The boy’s mother rises, shouts, and throws something at the wolf—a bone. The wolf runs to the place where it landed, crouches down and chews. The boy returns to the fire with his mother, leaving the half-tamed animal to enjoy its share of the day’s bounty. This wolf and these humans have been in each other’s midst for years now, evolving from competitors to friends.


The family has managed to survive another day.
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WHAT WAS DOMESTICATED WHEN
















	CAT

	ca. 9000 BCE

	Mesopotamia






	SHEEP

	ca. 9000 BCE

	Western Asia






	GOATS

	ca. 8000 BCE

	Western Asia






	PIGS

	ca. 7000 BCE

	Western Asia






	CATTLE

	ca. 7000 BCE

	Eastern Sahara






	HORSES

	ca. 6000 BCE

	Central Asia






	CHICKENS

	ca. 6000 BCE

	China






	LLAMA

	ca. 5400 BCE

	The Andes






	CAMEL

	ca. 3600 BCE

	Southern Russia and the Arabian Peninsula






	REINDEER

	ca. 1000 BCE

	Siberia










EVERY DOG ALIVE TODAY IS descended from Eurasian wolves. Dogs were the first animal that humans domesticated, possibly up to thirty thousand years ago. There’s a difference between taming and domesticating an animal. Individual wild animals can be tamed to live, and even work, with humans. Domestication implies that over time an animal changes into a form that is biologically and behaviorally different from its wild ancestors, a form that is presumably more useful to humans. At various times, white deer, elephants, and cheetahs have been tamed by humans, but they have never been domesticated.


The relationship between man and dog may have begun when earlier canines followed nomadic humans as scavengers. The relationship continued because wolves are “preadapted” for domestication, thanks to their well-defined pack hierarchies, high degree of sociality, and pack hunting behaviors. At first, dogs served humans as sentinels, hunting companions, and a food source when times were tough. (Some dogs were bred specifically as food animals in ancient China, Aztec Mexico, and Polynesia.) As humans domesticated other species, dogs learned to herd animals they had previously hunted.


Domesticated animals have provided humans with food, clothing, and friendship. They’ve pulled plows, carts, and barges. They’ve caught rats, treed possums, and retrieved waterfowl. We’ve ridden them, raced them, and taught them silly tricks. But we’ve also caught diseases from them. Most of the serious epidemics of modern history, from the plague to AIDS, began life as relatively mild animal diseases. When these germs were transferred to humans, they evolved into deadly killers.


IN THE ICE AGE, HUMANS PAUSED in their struggle for survival and created the first known art. Some of their art was small and portable, the kind you would expect nomadic peoples to create. They carved three-dimensional images of their prey on their atlatl handles. They made necklaces and bracelets from bones, teeth, and shells. They made small carvings out of limestone, soap-stone, bone, antlers, and horns, as well as baked clay figurines. Some Ice Age figurines depict animals, similar to the soapstone carvings made by modern Inuit. The most common human figures are the so-called Venus figures: small statuettes of the female form that are all breasts and buttocks, with unformed facial features and stubby legs.


The best-known examples of Ice Age art are neither small nor portable. They are the massive and visually powerful cave paintings that can still be found from France to Siberia. These works were painted by firelight on the walls of hard-to-reach caves. Their primary subject is the game Ice Age man hunted—deer, wild cattle, buffalo, and mammoths. The animals are portrayed with the power of a Picasso print: a combination of closely observed detail, rounded form, and powerful abstraction. They are always in profile, always in motion. The rare human figures who appear beside them are generally no more than stick figures.


The techniques used to create these works were surprisingly sophisticated. Ice Age artists painted with the tips of their fingers, well-chewed twigs, and possibly even brushes made with animal hair. They made paint in shades of red, yellow, and brown by dissolving iron ochres in water, mixed with egg whites, fats, plant juices, and blood. Animal charcoal provided black tones and the strong lines that outline many of the figures.


Side by side with paintings of game animals are handprints, painted on the walls using techniques familiar to any modern parent or kindergarten teacher. In some cases, the artist’s hand was coated with paint and pressed against the wall. In other cases, the hand was outlined with paint blown through a pipe, creating a negative handprint.


[image: Art, religion, or ancient graffiti? Painted between 25,000 and 40,000 years ago, prehistoric cave paintings represent our only direct look at what our Ice-Age ancestors thought about, what was important to them.]


Art, religion, or ancient graffiti? Painted between 25,000 and 40,000 years ago, prehistoric cave paintings represent our only direct look at what our Ice-Age ancestors thought about, what was important to them.
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Egyptian hieroglyphics, a pictographic writing style



FROM PICTOGRAPHS TO
PARAGRAPHS
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It’s a short step from a painting that represents a deer to an abstract picture that means deer. Such pictures, called pictographs, were the earliest form of writing. The problem with pictographs is that they require a character for every object and make it difficult to write abstract ideas. Pictographs evolved into writing systems based on syllables. In a syllabic language, the abstract picture of a deer can represent both the object deer and the sound deer ('dir). The symbol for deer could mean either deer or dear or could be combined with other symbols to create the words reindeer, dearth, or commandeer. True alphabets move the concept one step further, linking a symbol to a sound.


The universal symbols now in use for such things as toilets, telephones, public libraries, and stairs are a return to the pictograph: mankind’s oldest and newest form of written communication.


[image: pictograph of bull and symbols from Mohenjo-daro in Pakistan]


pictograph of bull and symbols from Mohenjo-daro in Pakistan





Paintings and carvings created by Ice Age humans give us our only clues about how these ancestors of ours thought. They are also the first examples we have of humans thinking symbolically. Symbolism is the basis of language and every other form of culture. Working backward from what we know about later cultures, scholars guess that these cave paintings were intended as hunting magic, the handprints were part of a ritual, and the plump little female figures were related to fertility. But we don’t really know all the answers—historians and scientists continue to search for the clues that link us all to early humans.
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AROUND 10,000 BCE, THE EARTH began to warm again. The glaciers retreated, leaving behind moraines, kettles, drumlins, and grooves gouged out of the bedrock. Sea levels rose, once more covering the land bridges that linked the Americas to Eurasia. The weather became warmer and wetter.


New adaptations were required of post-Ice Age Homo sapiens, who now dwelled on every continent except Antarctica. The specialized big game hunting that humans depended on during the Ice Age became less certain. Large game animals were dying out: at least fifty types of megafauna became extinct in the last five thousand years of the Ice Age, from climate change, increased hunting, or both. As hunting became less reliable, gathering became more important. Some nomadic tribes began to methodically harvest wild grains, roots, and berries, becoming a little less nomadic in the process.




The person who first noticed the power of wheat to reproduce by burying fertile seeds in the soil was probably female.





Harvesting wild grains differs from planting seeds with the aim to grow more plants and thereby yield large volumes of grain. The latter is called agriculture, and its discovery was another Goldilocks moment for man. The person who first noticed the power of wheat to reproduce by burying fertile seeds in the soil was probably female, not male, since it was the women who primarily harvested wild seeds, while their men continued to hunt. The woman credited with the human innovation of agriculture was probably a member of the Natufian tribe—seminomadic farmers who lived in the area that is now Palestine and southern Syria around 9000 BCE.



THE MIRACLE OF SEEDS


 




AYOUNG WOMAN WALKS THROUGH A GROUP OF HUTS, carrying some bones from a meal to discard at the communal garbage dump. She passes two men working beside a hut, threshing grain with forks, repeatedly lifting it to allow the fine, wispy materials to blow away in the breeze.


At the dump, the young woman throws away the bones. As she turns to leave, something protruding up through the discarded bones catches her eye. When she bends down, she notices wheat sprouting there. It looks just like the kind that grows in the high meadow where she goes to harvest grains. Curious, she removes some seeds from these plants.


Instead of walking home, she goes immediately to the high meadow. At the edge of the field, she kneels down and uses her fingers to push the seeds from the garbage dump plants into the ground.


Weeks later, when she returns, the young woman notices that seeds from the garbage pit plants are more robust than those produced by wild plants growing in the meadow. She has discovered one of the gritty facts of wild plant propagation: some seeds need time in a digestive tract before they can perform their miracle.
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WHY WHEAT?
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The grain in wild grasses, like wheat, barley, and the wild-grass relative of maize, grows at the top of the stalk. As it matures, the stalk “shatters,” dropping its seeds to the ground, where they germinate and produce more stalks of the wild grass.


In wheat and barley, a relatively common single-gene mutation creates a stalk that does not shatter, and the seeds remain on the stalk. In the wild, the stalks that don’t shatter are an evolutionary dead end. Seeds that remain on the stalk do not reproduce. From the hunter-gather’s point of view, seeds that remain on the stalk are a bonanza. From a farming point of view, seeds that remain on the stalk were to be desired.
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IT PROBABLY TOOK MANY STEPS between this one discovery of the ability of wheat seeds to reproduce themselves to planting annual crops, but over time the Natufians learned to set aside a portion of each harvest for seed and tended their fields with sharpened digging sticks and simple wooden hoes.


Seeds are a near-perfect food source, rich in proteins and carbohydrates. They don’t spoil quickly, and they can be easily stored and transported. One seed contains all the genetic information to create an entirely new plant, which in turn will bear dozens more seeds the following year. Over just a few seasons, replanting the best seeds produces new plants with bigger seeds. Wild grasses are domesticated, and transformed into wheat, barley, and rye.


IN ITS EARLY STAGES, FARMING didn’t necessarily tie nomadic tribes down. A tribe cleared a piece of ground, planted a crop, stayed in one place long enough to harvest it, and moved on. Over time, people created permanent settlements, which led to changing gender roles, new social structures, and the concept of property.


New technologies developed to fill new needs: fired pottery containers for storage, grindstones and mortars for processing foodstuffs, and clay bricks for building houses.


By 7000 BCE, farmers cultivated wheat and barley in a continuous zone that stretched from western Turkey to modern Pakistan. Farming then spread west from Anatolia through the Balkans, along the Mediterranean shore, and slowly into Central Europe, where the first farming villages appeared around 5400 BCE.


In 5000 BCE, settled agriculture was a primary way of life in four regions of the world: the Middle East, Egypt, northern India, and the Yangtze and Yellow River basins in China.



AN A-MAIZE-ING
TRANSFORMATION



THE MIDDIE EAST WASN’T THE only region of the world to discover farming. The ancient peoples of Central America domesticated what Americans call corn and the rest of the world calls maize sometime between 7000 and 10,000 BCE. Unlike the domestication of wheat, where the evolutionary path is relatively clear, with corn, we don’t know how they did it.


Corn’s closest wild relative that we know of is a grass called teosinte. Unlike wild wheat, it is not an obvious food source. Botanically, teosinte is two or three important genetic changes away from corn, processes that would take millennia to occur in nature and would leave a trail of maize missing links behind it. The grain head, the equivalent of an ear of corn, is not more than an inch long and made up of seven to twelve woody seeds. Like wheat, it spreads its seeds by “shattering.” Unlike wheat, it has no known variant that does not shatter.


Botanists are divided into two passionate camps on the subject of how ancient Americans created maize. One group theorizes that maize is descended from a now-extinct wild ancestor and a different wild grass with more obvious traits for domestication. The other group argues that ancient Americans bred maize from teosinte in spite of the difficulties.


One way or the other, by 6000 BCE, the ancient peoples of Central America had created a system of farming that later Native Americans would call the “three sisters”; beans and squash were planted in the same field with maize, creating a symbiotic relationship in which bean and squash vines use the maize stalk as a trellis, while beans’ nitrogen-fixing roots provide the nutrients the maize needs. The symbiotic relationship between the “three sisters” continues in the cook pot as well. Beans and maize together make a nutritionally complete meal.


By the time Europeans arrived, “three sisters” agriculture had spread north and south through the Americas.




THE DOWNSIDE OF FARMING
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Eventually, successful farming offers a society a more stable food supply and a wider variety of food than hunting and foraging. Over the short run, farming was no more secure than life as a hunter-gatherer, and it was a lot more work.


Hunter-gatherer cultures cannot afford for a woman to bear a child until her previous child is able to walk on its own. Without that limitation, permanent farm settlements allowed families to raise more children. Population growth created a demand for more fields, which in turn created a demand for more children to work them. When fields wore out after several years of intensive gardening or a season of bad weather damaged crops, famine struck.


The result? Archaeological studies comparing early farmers with similar hunter-gatherer populations show that the farmers were often smaller, had less diverse diets, suffered from more diseases, and died at a younger age.





THRODGHOBT THE WORLD, agriculture led to the creation of permanent settlements. Increasing crop yields created food surpluses that supported larger settled communities. For the first time, not everyone needed to be part of the effort to create food. A few people were able to specialize in creating other things that the community needed. Potters were probably the first craft specialists, but they were soon followed by weavers, tanners, brick makers, builders, metalworkers, and others who played specialized roles.


The first towns, known as the tel cultures, from the Arabic word for “hill,” appeared in western Asia around 9000 BCE. True to their name, they were often built on hills and were surrounded by defensive stone walls, suggesting that towns felt a need to protect themselves against nomadic peoples who coveted their food surpluses. The most well-known of the Natufian towns is the multilayered site of Jericho, also known as Tel es-Sultan, located in Palestine’s West Bank.


[image: Jericho palace]
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JERICHO
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Jericho is possibly the oldest continuously occupied place in the world. The first town dates from 8300 to 7300 BCE, but the oldest remains at the site suggest that it was a campsite for the Natufian tribes long before a permanent settlement was built.


The earliest town builders of Jericho constructed a defensive exterior wall around a freshwater spring and beehive-shaped stone houses that were built halfway underground. The find that makes Jericho stand out from other neolithic towns are the human skulls covered with individually modeled plaster faces and seashell eyes. Apparently the townspeople of Jericho buried the decapitated bodies under the floor of their houses and displayed the decorated heads in their homes.


Jericho dwindled back down to a farm settlement around 5000 BCE. The town was rebuilt two thousand years later into what has been identified as the Jericho of the Old Testament, complete with ten-foot-high stone walls with twenty-five-foot watchtowers.





Jericho and the other cities of the tel cultures weren’t the only neolithic towns to appear and disappear in the agricultural regions of Eurasia. Others followed as agriculture spread: Çatal Hüyük in western Turkey around 7000 BCE, Karanovo in Bulgaria in 6200 BCE, Kot Diji in Pakistan in 3000 BCE, and Chengziya in China in 2500 BCE. The cultures were different from region to region, but the towns shared common concerns. They struggled with irrigation and flooding. They built temples and granaries. They buried their dead with ritual and sacrificed to their gods. They created distinctive pottery. They traded over amazingly long distances. (Archaeologists have found obsidian from Turkey, turquoise from the Sinai, and sea-shells from the Mediterranean and the Red Sea in the ruins at Jericho.) They went to war.


It isn’t a coincidence that the great civilizations of the ancient world were all tied to major river systems. Neolithic agricultural techniques could not support a large settled population. After a period of intense cultivation, the fertility of the fields decreased and the towns they supported failed. The only exceptions were those river valleys where flooding fertilized the land year after year. In the areas where settled agriculture was a primary way of life, three river systems provided the conditions under which cities could flourish: the fertile land between the Tigris and Euphrates rivers in modern Iraq, the Nile River valley in Egypt, and the Indus River valley in modern Pakistan and northern India.


Located between the Tigris and Euphrates rivers, Mesopotamia was literally “the land between the rivers.” Also known as the Fertile Crescent, Mesopotamia was home to the world’s first civilization: the Sumerian city-states, which were founded between 4500 and 4000 BCE.


The city-states were politically independent and culturally linked. They shared a common language, culture, and religion. Built almost entirely from mud bricks, the cities were small by modern standards: with roughly the same population as Duluth or Asheville. Ur, best known from the Hebrew Bible as the city from which Abraham fled, was the dominant city for most of Sumer’s history.


[image: Sumerian clay tablet in cuneiform script]


Sumerian clay tablet in cuneiform script




BASE TWELVE


The city-states of Sumer are long gone, but they affect our daily lives in one very basic way.


The Sumerian counting system was based on twelve rather than ten. It survives today in our sixty-second minute, sixty-minute hour, twenty-four-hour day, and 360-degree circle.





We know more about the city-states of Sumer than we do about their predecessors at Jericho and Çatal Hüyük because the Sumerians were the first people to develop a written language. Cuneiform is a syllabic script with about three thousand characters, halfway between a true alphabet and pictographs. It was written by incising a soft clay tablet with a wedge-shaped stylus. If someone needed a permanent copy of a document, he baked the tablet. The earliest surviving tablets date from 3100 BCE. Many of them are financial records, detailing the complicated economic life of the culture. Each city had a major temple that owned property, collected tribute, and bought supplies for a household of priests and scribes. Merchants traveled by donkey caravan across the desert to trade with Turkey, Iran, Syria, and the Indus Valley.
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terracotta figurine all from the Mohenjo-daro dig in Pakistan.
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terracotta toy


[image: bust of a priest king]


bust of a priest king


Financial records weren’t the only things recorded on clay tablets. Sumerians wrote religious works, historical accounts, lists of kings, and the earliest surviving epic poem, the Epic of Gilgamesh. We can read their hymns, their law code, and a magical spell for protecting an infant from blood-sucking demons.


In 2004 BCE, Sumer was conquered by invaders from Iran, the first of several waves of conquerors who overran Mesopotamia and built on the accomplishments of the first civilization. The Sumerian language died out, but cuneiform remained in use in international diplomacy and trade until the first century CE.




More than thirty-five thousand people worked on a pyramid site—all at the same time, in synchronized, constant motion. This was organization on a scale never seen before.





BY 3000 BCE, MANKIND WAS ready to add a new skill set to its résumé: complex engineering. The result was construction on a massive scale, both in the great civilizations of Mesopotamia, Egypt, and India and in the relatively undeveloped Bronze Age cultures of Western Europe. Armies of workers were organized to build temples, tombs, palaces, and great walls. Many of these constructions have fallen. Others, like Stonehenge in England and the Great Pyramid of Giza still stand–sources of wonder five thousand years later.


We know very little about the purpose and construction methods of Stonehenge. The proximity of its massive stone monoliths to farming villages and the scientific precision of its alignment with the sun suggest the purposeful creation of a celestial calendar to mark the seasons. It is also thought to have been a ceremonial ground for burying the dead—but these are only informed guesses.


We know much more about how the Great Pyramid of Giza was built, thanks to written records left behind by an ancient Egyptian civilization that lasted from around 3100 BCE until Cleopatra was vanquished by the Romans in 31 BCE. Egypt was born on the fertile strip of land created by the Nile in the North African desert. Egyptian culture was driven by two fundamental beliefs: the divinity of the pharaoh and the need to provide for life after death. These two beliefs were combined in the creation of Egypt’s most notable monuments, the pyramids, and were celebrated in ancient Egypt’s most well-known literary work, the Book of the Dead.


The pyramids were the largest, and most expensive, attempts to provide comfort for an individual’s immortal soul. Influential officials and priests also built tombs that were meant to last and decorated the walls with hieroglyphic inscriptions and scenes of everyday life. Even a common man could hope for immortality if he could save the price of having his body properly treated for preservation. Much of what we know about daily life in Egypt comes from these tombs and their contents, providing the residents with a type of immortality after all.


More than thirty-five thousand people worked on a pyramid site—all at the same time, in synchronized, constant motion. This was organization on a scale never seen before. All of these workers had to be fed, sheltered, given water, provided with tools, and managed down to the smallest details.



AN AMAZING FEAT
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TWO TEAMS OF TEN WORKERS EACH ARE HAULING large stones over log tracks. The stone pullers are helped by people pouring oil on the logs for lubrication. To the workers with the logs and stones, the pyramid off in the distance seems impossibly far away.


High up on a segment of the pyramid, a ramp goes around a tight 90-degree corner. From the perspective of a team member on the ramp, the view of the drop-off is breathtaking. But there’s not time for gawking. He turns back to focus his attention on his hands, one of twelve pairs hauling a giant stone up the ramp. The men work together unified in purpose.


The top workmen building the pyramid belong to a professional class of men that split themselves into teams. This team consists of specialists in carving, moving, and placing stones. The pressure on them is intense; they need to place one giant stone after another on the structure according to a strict timetable. To do this they depend on the entire engineering project being orchestrated with military precision.


Behind the stone handlers stands their leader, barking orders and writing down calculations. Around him workers are busy measuring, watering, chipping, and hauling. These Egyptian builders are capable of great accuracy in measuring large horizontal distances. Key to this ability is an important new tool in the story of all of us: a precise basis of calculation.









BUILDING BLOCKS
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The Great Pyramid of Giza and Stonehenge were built at roughly the same time. Both are miracles of ancient engineering. Both have been the subject of what can only be called “imaginative speculation.” How do they add up?


THE GREAT PYRAMID


WHERE: Giza, Egypt


WHEN: Between 2550 and 2530 BCE


WHY: Final resting place of the pharaoh Khufu


WHAT: The pyramid covers 13 acres. It is 481 feet high, and measures 756 feet on each side. It is made of roughly 2.3 million blocks of granite, weighing 2.5 tons each, with a facade of 144,000 white limestone blocks.


HOW: As many as 100,000 workers, skilled and unskilled, free and slave, worked on the pyramid over a period of twenty years.


WHO ORDERED THE WORK: Khufu
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STONEHENGE


WHERE: Wiltshire, England


WHEN: Between 3000 and 1500 BCE


WHY: We don’t really know. The most popular theory is that it served as a ritual calendar, a speculation fueled by the alignment of its stones with sunrise and sunset at the summer and winter.


WHAT: The first phase of Stonehenge is a large earthwork, some 300 feet in diameter. The outer stone circle measures 108 feet across. It is made up of thirty standing stones, with a ring of lintel stones resting on top of the standing stones. The standing stones weigh between 25 and 50 tons each. The inner stone circle is made up of eight standing stones, weighing up to 4 tons each.


HOW: Built over hundreds of years, it was reworked at least four times.


WHO ORDERED THE WORK: We have no idea.
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MEASURING AND LEVELING
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The basic unit of length for the Egyptians was the mH, which is referred to in English as the cubit. There were two types of cubit, with the longer cubit divided into seven palms and the shorter one divided into six palms. The palm was in turn divided into four fingers.


The smaller of the cubits, around 45 centimeters in length, was based on the length from a man’s elbow to his fingertip. The larger of the two cubits, often called the “royal cubit,” was most widely used. The exact length of the royal cubit varied (very slightly) over time. When the great Pyramid was built, the cubit measured approximately 52.3 centimeters. The device the Egyptians created and used for this purpose was the cubit measuring rod, made of wood or stone. They also used rope of set cubit lengths, for longer measurements.


Egyptian stonemasons were able to create very large, flat plane surfaces. It is not known exactly how the Egyptians established their base plain. It has been suggested that such accuracy was achieved by establishing an approximately flat surface, and then obtaining a very precise finish by flooding the surface with water.


To test whether a stone surface was horizontal, the Egyptians used an “A frame.” This consisted of a small wooden frame in the shape of the letter A. A plumb line was suspended from the peak of the A, and the level was known to be horizontal when the string coincided with a vertical line drawn on the horizontal bar of the A.


Proof of the Egyptians’ amazing accuracy is still there for all to see. The base pavement of the Great Pyramid deviates just fifteen millimeters (less than two centimeters!) between the northwest and southeast corners.
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AT THE SAME TIME THAT HUMANS began to build monumental structures in stone, we also discovered the use of a new material that would transform our lives, from agriculture to industry to warfare—metal. Copper was the first metal that humans used for utilitarian purposes. It was soft and simple to work with, but it was expensive and better suited for ornaments than for implements. Even hammered copper blades bent easily and couldn’t keep an edge.


Metal didn’t really come into its own as a material for tools until around 3000 BCE when metalworkers in Western Asia discovered that copper is much stronger when it is mixed with tin. The resulting alloy, bronze, was not only stronger than either copper or tin alone; it kept an edge. Copper knives were pretty toys. Bronze knives were weapons. Suddenly new tools and weapons appeared, including chisels, punches, swords, battle-axes and primitive body armor.


Any aspiring chieftain could easily see the value of having more effective weapons. It took thousands of years for the agricultural revolution to spread from its birthplace in the Middle East; the new technology of bronze spread in a fraction of the time. By 2000 BCE, Shang dynasty artisans were producing extraordinary bronze vessels in China. Thriving mining, metalworking, and trade centers had developed in Central Europe by 1800 BCE and in Scandinavia by the middle of the second millennium.


Because copper and tin seldom appear in the same locations, the demand for bronze helped develop interlocking circles of regional trade networks that moved goods from the Baltic through the Mediterranean to northern India and back. Because tin was rare, it was the primary commodity in an international market that handled amber, furs, fine textiles, gold, faience beads, graphite, worked bronze, and salt. New cities and cultures rose along the trade routes. Those places where both copper and tin were easily available, such as the Unetice culture settlements near modern Prague, became centers for producing tools and weapons.


The Bronze Age was a period of increasing wealth—and increasing insecurity. Bronze weapons were more lethal than those of stone or copper. They were also more expensive. A farmer could pick up a stone sickle and do battle against a man armed with a copper-tipped spear. He had no chance against a man armed with a bronze sword, wearing bronze body armor. A new class of military elites emerged. For the first time in history, weapons were specifically designed to kill humans instead of animals.


By 1500 BCE, the Bronze Age of the Old World was at its glittering height. Bronze had made its way from Shang China to the wilds of Britain, where local chieftains were buried in stone chambers with elaborately worked bronze axes and helmets. Only a few thousand years after the first towns appeared in the Middle East, it looked as if civilization was here to stay.
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THE AGE of IRON
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BILLIONS OF YEARS AGO, THE BIG BANG PLANTED SEEDS FOR THE BIRTH OF THE HUMAN RACE. THAT SAME COSMIC EXPLOSION CREATED ELEMENTS THAT HUMANS WILL LEARN TO USE FOR MANY PURPOSES, CHANGING OUR ENVIRONMENT AND SHAPING OUR HISTORY.


Now, in the twelfth century BCE, humans enter a new era of history, shaped by the first alphabet, the new idea of democracy, and a new metal that gives the era its—Iron Age. Smelting iron will allow ordinary men to plow more fields, make new tools, and take arms against the military elite of mighty empires.


But first, they must face down the forces of darkness set loose in the Iron Age.


IN 1250 BCE THE HITTITES, Egyptians, Assyrians, and Mycenaeans were at the center of Bronze Age power and culture. With vast wealth derived from the fertile lands of Mesopotamia and the Nile Delta and robust trade throughout the Mediterranean and beyond, kings and pharaohs ruled as theocracies protected by military elites. But this social hierarchy proved fragile. The discovery of how to create weapons from iron made possible the violence of the period known as the Ancient Dark Age, extending from 1200 to 500 BCE.
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ATLANTIS?
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Sometime between 1610 and 1550 BCE, Mount Thera, on the island of Santorini in the Aegean Sea, blew with a force that geologists estimate was equivalent to several hundred atomic bombs going off in a fraction of a second. The eruption sent more than sixteen cubic miles of debris into the air, and up to forty times the volume of magma than the twentieth-century eruption of Mount St. Helens (see image), throwing a large portion of the island into the sea.


The aftermath of tsunamis and underwater earthquakes throughout the region killed thousands of people. Some scientists believe the volcano may have caused the climate changes and crop failures that plagued the Mediterranean in the thirteenth and twelfth centuries BCE. Could this geologic event be the basis for the legend of the lost continent of Atlantis?
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In the fifty years between 1200 and 1150 BCE, calamities both natural and man-made brought down these empires. Geologic records suggest that earthquakes and a large volcanic eruption on Iceland wreaked havoc on northern and western Mediterranean settlements. Assyrian and Egyptian state documents tell of “scanty rains” and rising wheat prices, indicating that widespread drought and failed crops led to famine and mass migrations. Known to us only as the Sea People, desperate refugees, probably driven from their homelands by famine or invasion, donned wrought iron helmets and shields and armed themselves with foundry-formed iron javelins and swords. Population growth dropped. With trade routes disrupted, merchants stopped recording transactions; writing faded from civilization.


Declining resources, natural disasters, and the breakdown of order contributed to the advent of the Ancient Dark Age. When nature acted as an enemy, humans also turned against one another, fighting tooth and nail to conquer and survive. However, it was man’s ingenuity in discovering a way to extract, smelt, and weaponize a new metal that led to the mayhem for which this period is better known. Iron ore transformed the “who” and “how” of warfare, taking armed conquest out of the exclusive domain of the rich and powerful and giving it to the hungry masses. And so we arrive at the point in human history when our taming of the earth’s most common metal merged with our need to prevail against threats from nature and other humans, setting loose violence on an unprecedented scale.
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IRON BREEDS CIVILIZATION
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Humans have used iron in one form or another since the beginning. Our prehistoric ancestors employed iron ochres to color their cave paintings and later as glazes on clay pottery. They placed chunks of meteoric iron in amulets. Still, it’s a long way from grinding ochre for paint to smelting iron for metal. Like many of mankind’s discoveries, the move from expensive bronze to cheap iron as the eleventh-century metal of choice was the result of an inventiveness born of desperation. When the tin required to make bronze was no longer available, the famed bronze smiths of Cyprus turned to the red and black iron ore found all over the Mediterranean. Iron cut better than bronze, so it was used in axes and swords. Iron nails built better ships. Within a century iron democratized agriculture and warfare.


The most abundant of all Earth’s elements, iron makes up 90 percent of Earth’s core. As the planet spins on its axis, this iron generates Earth’s magnetic field, forming a protective layer that extends thousands of miles above our heads and keeps us safe from dangerous solar winds and sun spots. Without the earth’s iron core continuing to spin, life could not exist on this planet. Iron is so fundamental to our planet’s makeup that it can be found not only in vast deposits in the earth’s crust, but virtually everywhere beneath our feet.


Africans in central Niger developed ironworking independently of Mediterranean smelters. Working with special high-temperature furnaces with tall “reverse chimneys,” they used the wind as a natural bellows to increase the heat of the fire. The remains of these furnaces still stand today throughout the grasslands south of the Sahara Desert. The earliest examples date from about 1500 BCE, well before iron smelting technology reached Egypt and Cyprus. Not only did African smiths discover the secrets of iron smelting earlier than their Mediterranean brethren, but archaeological evidence also suggests that their furnaces operated at a temperature hot enough to bond carbon atoms to the iron—allowing them to create the modern world’s preferred iron derivative: steel.


Since 1000 BCE, when iron first challenged bronze for the role of the world’s dominant metal, the use of iron increased exponentially. We’ve used iron for swords and plowshares; for wagon wheels, railroad tracks, and automobile parts; for two-penny nails and the framework for skyscrapers. In some ways, we’re still in the Iron Age. Iron and steel account for 90 percent of the metal used in the world today, from cast iron skillets to nuclear reactors.
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