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Praise for This Fleeting World


““Big history” is best when it’s small [and David] Christian’s little book is the narrative that best meets the growing contemporary demand for a short “big history.” . . . The best thing of all about this book, I think, is that it does not “cover” anything. Instead [This Fleeting World deploys] sparkling prose to entice the student to enlist in her or his education, to take on the project of finding his or her place in the world that is, and has been for 250,000 years, so increasingly full.”


—William Everdell in World History Connected


“No one except David Christian could do it. He can simplify without dumbing down and can be provocative without sliding into outrage. Readers can rely on him for a sensitive, well-informed, well-judged, reflective, and miraculously concise overview.”


—Felipe Fernández Armesto, Professor of Modern History, Tufts University and Oxford University


“Julius Caesar famously summed up the surprises and confusion of ten years of war in Gaul with three Latin words: veni, vidi, vici—I came, I saw, I conquered. Here, David Christian performs a similar feat by summing up the surprises and confusion of 250,000 years of human history in just 92 pages. What a quick, convenient, and persuasive way to begin to understand the confusing world in which we find ourselves!”


—William H. McNeill, Professor Emeritus of History, University of Chicago; author of The Rise of the West


“I am very happy to see David Christian’s enlightening presentation of the world’s history captured in these essays. I hope it will introduce a wider audience to this gifted scientist and teacher.”


—Bill Gates, Microsoft


“David Christian is the Copernicus of ‘Big History.’”


—Terry Burke, University of California, Santa Cruz
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Introduction


      Thus shall ye think of all this fleeting world:


      A star at dawn, a bubble in a stream,


      A flash of lightning in a summer cloud,


      A flickering lamp, a phantom, and a dream.


DIAMOND SUTRA


Iwrote This Fleeting World because we humans have a “big history,” one that transcends the histories of particular regions, nations, ethnic groups, and even worlds. No matter where we live, we share many of the same problems, and have many of the same dreams. At this point in history, we urgently need to see how much connects every human being within a single global community. This understanding of our shared humanity and global citizenship are essential today and will be even more important in coming decades.


A hundred years ago, just after World War I, the science fiction writer H. G. Wells was thinking along the same lines. In his bestselling The Outline of History, Wells wrote, “there can be no common peace and prosperity without common historical ideas. Without such ideas to hold them together in harmonious co-operation, with nothing but narrow, selfish, and conflicting nationalistic traditions, races and peoples are bound to drift towards conflict and destruction.”


About the same time, Henry Ford, the founder of Ford Motors, famously complained that history consists of “one damn fact after another.” This Fleeting World is intended to offer you much more than that!


I believe that history is worth learning when it can tell you something interesting, or inspiring, about the world you live in, the universe that surrounds you, and how things came to be what they are today. You have to be able to see the details—those “damned facts”—as part of a bigger, more meaningful story.


We historians tell our stories at many different scales. Some of us write about particular communities or historical events, such as World War I or the rise of the Aztec Empire. Some write on a larger scale, covering entire eras or regions, such as the history of ancient Rome or the United States. These are familiar stories, and it’s relatively easy to write down the “story” of the United States or Japan.


There is an even larger scale, widely known today as world history. World historians explore connections between different parts of the world and different eras so that you can better understand how the details are linked into a larger story. Of course, that is a huge—and daunting—task, and the world history contains many more “facts” than do the stories of particular nations or states. That’s why telling this story is much more challenging. This Fleeting World was designed specifically to help readers tackle the stories and themes of world history.


Then we broaden things even further, to the burgeoning field known as big history. Big history integrates human history and the planet’s history into the narrative of the universe’s creation. Just as we need world history to help us understand the significance of particular local histories, so, too, we need this larger map to help us understand our place on the Earth and in the universe.


Typically, big history looks at the past on multiple scales. It begins by describing the origins of our universe 13.8 billion years ago in what cosmologists call “the big bang.” Then it describes the emergence of more complex entities as the simple early universe (made up of little more than hydrogen and helium atoms and lots of energy) began to generate increasingly complex phenomena.


Many people find that big history validates the large questions we have about life, the Earth, and the universe. But for precisely that reason, they want to know where the story is going: they want to talk about the future. And that brings history into the realm of environmental studies, which is full of questions with an urgent need for answers. What is the Anthropocene epoch? Will we run out of cheap energy or will new technologies allow sustained (and sustainable) growth? There are no firm answers to such questions, but having a grasp on world history and big history goes a long way toward gaining a grasp on these sorts of issues.


To navigate in any unfamiliar terrain you need a map and a compass. This Fleeting World offers a sort of navigational kit or set of maps. It tries to do what large-scale maps do when you study geography: provide a large outline so you can keep a sense of the larger landscape as you study the details. Or you can think of it as a journey by plane over country you have already crossed on foot. From the plane you will not see many details, but you will get a clearer sense of the landscape. Individual objects may be blurred, but you will see the relationships between them more easily.


No survey this brief can do more than sketch some of the main lines of development of our remarkable species, and it is probable that different historians would have drawn the lines in different ways. Nevertheless, as the fields of world (and big) history have evolved during the last fifty years or so, some consensus has emerged on the crucial turning points in human, and universal, history. This Fleeting World is intended to distill something of that consensus and offer a concise map of the history of humanity as well as a brief overview of the millions of years before humans came on the scene.


Brevity has its drawbacks, of course, but it also has its advantages. Above all, it should be possible to read this survey in two or three sittings, a short enough period to remember the beginning of the story as you reach the end!









1.


The Beginning of the Beginning


I’m a professional historian, but when I was teaching in Australia some years ago, I didn’t have a good answer when my students asked a very simple question: when did history begin? Answering that question led me into big history, which is, in a way, an origin story. Origin stories of all cultures deal with one fundamental question: how can something come from nothing? But unlike stories of myth, the modern theory of the origins of everything—the big bang—rests on a colossal body of carefully tested information and is powerful enough to have achieved the respect of scientists throughout the world.


Before the middle of the twentieth century, most astronomers thought that the universe had always existed. In the late 1920s, Edwin Hubble (1889–1953) used the Mount Wilson telescope outside of Los Angeles to show that most distant galaxies seemed to be moving away from Earth-bound observers. Albert Einstein (1879–1955), in his general theory of relativity (1916), had also posited that the universe might be either expanding or contracting. Hubble’s evidence suggested it was expanding.


But if it was expanding, then in the past it must have been much smaller. And at some point in the very distant past it must have all been crushed into a tiny space, perhaps smaller than an atom.


By the early 1960s, improvements in radio astronomy enabled astronomers to make more careful studies of remote galaxies. Because light takes a finite time to travel, such studies were, in effect, examining the universe in its youth, and what soon became apparent was that the early universe was very different from the universe of today.


So it turned out that humans were not the only creatures with a history. The planet had a history, and so did the universe. Since the middle of the twentieth century, we have been able to tell their histories and to see human history as part of a much larger and more scientific “creation story.” (Almost every human society has had a set of stories that explain the origins of the cosmos; these creation stories—never myths to those who believe them—attempt to give meaning to all of existence and often reflect the cultures from which they derive.)


The Big Bang


The universe appeared about 13.8 billion (13,800,000,000) years ago in what cosmologists call, whimsically, “the big bang.” This is the first of all historical dates. We have no idea why the big bang occurred when it did. We don’t know what there was before the big bang. Time and space, along with energy and matter, were probably created at the moment of the big bang.


Modern science is as powerless as traditional creation stories to explain the moment of origin. But from a tiny fraction of a second after the appearance of the universe, we can describe what happened with great precision. Something appeared within the primordial emptiness. This early universe was almost infinitely small, and almost infinitely hot. Within it was all the matter/energy from which our universe would be made.


At temperatures of billions of degrees, time, space, energy, and matter would hardly have been distinguishable. Bursting with energy, the universe expanded explosively, perhaps faster than the speed of light. From the size of an atom it blew up to many times the size of our solar system. Soon after this phase of rapid expansion (known as inflation), particles of matter and antimatter collided and annihilated each other, leaving a huge amount of energy and a tiny residue of matter.


As it expanded, the universe cooled. And, just as steam eventually condenses into water, and water solidifies into ice, so the universe, too, passed through a series of “phase changes” as it cooled. Within the first second of its existence, distinct forces appeared, including gravity (which tends to pull everything together) and electromagnetism (which draws opposite charges together but drives similar charges apart). Quarks, the basic constituents of matter, also appeared. But at first, the universe was so violent that most particles annihilated themselves as soon as they appeared, turning into pure energy as they did so.


Elements, Stars, and Planets


For almost 400,000 years, the universe was still hotter than the center of the sun and consisted of a “plasma,” a chaotic mixture of energy and charged particles. Then the universe underwent another phase change, cooling sufficiently for protons and electrons to come together to form the first atoms: hydrogen and helium. Matter became electrically neutral, so quite suddenly, matter ceased to interact with electromagnetic radiation.


The energy released at this point in the universe’s history can still be detected today in the so-called cosmic background radiation. This shows up as static on old television sets, and its existence is one of the most powerful proofs that this story is true.


The universe already contained things we can recognize today, including protons and electrons (the basic components of every atom of matter) and at least four basic forms of energy. At this stage, matter took extremely simple forms, mostly consisting of free-floating hydrogen and helium atoms. Hydrogen atoms consist of just one proton and one electron. Helium atoms consist of two protons and two electrons.


For millions of years, the early universe was little more than huge clouds of hydrogen and helium atoms. With no stars, the universe was lit only by a faint glow from the huge amounts of energy pouring through it.


This is when things begin to get more complex. In one of the most miraculous twists in this modern creation story, stars begin to appear. What caused this to occur? Gravity is the architect of everything we know.


Isaac Newton showed in the seventeenth century that every piece of matter exerts a sort of pull on every other piece of matter. That’s why we stay attached to the Earth. Albert Einstein showed in the early twentieth century that matter and energy are really just different forms of the same underlying essence, which is why energy also exerts a gravitational pull. So, every bit of energy and matter in the early universe was exerting a gentle pull on every other bit. Gradually, gravity pulled together the huge clouds of hydrogen and helium atoms that drifted through the early universe.


Billions of these clouds appeared, each contracting under the force of gravity. As they contracted, they began to heat up. The atoms inside each cloud began to move faster and faster, colliding with each other more and more violently. Eventually, when the center of each cloud reached about 10°C, hydrogen atoms began to fuse together, and as they did so, part of each atom was transformed into pure energy.


This fusion is exactly what happens inside a hydrogen bomb. The energy now being released by these huge “hydrogen bombs” in the center of each cloud resisted the force of gravity, and energy began to pour out into the cold, empty space between the clouds.


Thus, the first stars were born, about 200 million years after the universe was created. Most, like our own sun, would keep burning for many billions of years.


The release of energy at the center of a star checks the gravitational collapse of the cloud of matter from which it is formed and creates a more or less stable structure that can pump out huge amounts of energy for billions of years. Stars play a vital role within the modern creation story because they supply the energy that sustains life on Earth.


Stars began to generate a new form of complexity by creating new elements. The largest stars generated the most pressure, so they tended to be hottest. At their heart, fusion reactions occurred more rapidly until, some millions of years after they were created, they ran out of hydrogen. At this point their centers collapsed, generating even higher temperatures, until helium atoms began to fuse to form more complicated elements, such as carbon.


In a series of violent collapses, new elements were created—up to iron, which has twenty-six protons in its nucleus. Creating elements with more protons requires temperatures that no star, however big, can generate. When a large star collapses, however, it dies in a colossal explosion known as a “supernova.” That’s where the remaining elements can be made, all the way up to uranium, which has ninety-two protons in its nucleus.


The chemicals of which we are made were manufactured in the death throes of large stars. Supernovae made chemistry possible. Without them, we would not exist, nor would the Earth.


Under the gentle tug of gravity, stars collected into galaxies, with billions of individual stars, like our own galaxy, the Milky Way. Galaxies, in turn, collected into clusters of galaxies. But at the very largest scales, the tug of gravity was too weak to counteract the expansion of the universe, so, although clusters of galaxies are held together by gravity, the gap between clusters tends to widen as the universe expands.


The first supernova probably blew up within a billion years of the big bang. Ever since, supernovae have been seeding the space between stars with more complex chemicals so that, although hydrogen and helium remain by far the most common elements in the universe, there has built up a significant residue of other elements as well. These could combine in complex ways to form the chemicals from which new—and more complex—things could be made, including us.


Planets were the first objects made from these more complex materials. In galaxies such as the Milky Way, interstellar space was seeded with all these new chemical elements. So, when new stars were created, they formed not from clouds of just hydrogen and helium, but from clouds that also contained carbon, oxygen, nitrogen, gold, silver, uranium—in fact, all the elements of the periodic table.


Our sun was formed about 4.5 billion years ago from just such a cloud of matter. This solar nebula (as it is called) contracted under the pull of gravity until hydrogen atoms began to fuse at the center to form the star we call the sun. Most of the solar nebula was gobbled up by the sun, but tiny amounts of matter continued to orbit the young sun farther out.


In each orbit, atoms collided, stuck together, and slowly formed into larger objects, a bit like snowballs. (In fact, some comets are really little more than huge snowballs, remnants of this stage of our planet’s history.) These collided and stuck together to form larger objects such as meteorites or asteroids, which we call planetesimals. Gradually, in each orbit, all the bits and pieces collided and stuck together to form a series of planets in a process known as accretion. The heat of the sun drove the gassier elements away from the center, which is why the inner planets (Mercury, Venus, Earth, Mars) are rockier, whereas the outer planets (Jupiter, Saturn, Uranus, Neptune) are gassier.


The early Earth was a hot and dangerous place. It was bombarded by meteorites and asteroids, pressure heated the center as it grew larger and larger, and abundant radioactive materials added to the heat. Soon the young Earth was so hot that it melted in a process known as “differentiation.” The heaviest elements, such as iron and nickel, sank to the center, where they formed the Earth’s core. The metallic core generates the magnetic field that protects us from some of the more destructive forms of solar radiation. Lighter materials formed a squashy, semi-molten middle layer known as the “mantle.” Even lighter materials stayed at the surface. These cooled more rapidly to form the thin layer that we call the “crust.” The crust is just a few kilometers deep. The lightest materials of all were the gases. These bubbled up through the Earth’s volcanic surface to form the first atmosphere.


Life and Reproduction


The first 500 million years of the Earth’s history are known as the Hadean or “hellish” eon. The Earth was hot, it was bombarded with asteroids, and its atmosphere contained no free oxygen. No living things could have survived. But slowly the Earth cooled. Eventually water vapor, circulating the Earth in vast clouds, began to rain down onto the surface to form the first oceans.


It was almost certainly in these early oceans that a new form of complexity began to appear: life.


Water, in liquid form, provides a wonderful environment for chemical reactions. In air, atoms move past each other too fast to pair up. In solids, they barely move at all. Water is just right: chemicals move around but not too fast, so if they are compatible, they can pair up to start forming more complicated chemicals.


Somewhere, probably deep in the early seas, where there was energy from deep-sea volcanoes and an abundance of chemicals, more and more complex chemicals began to form. By 3.5 billion years ago, within just a billion years of the Earth’s creation, some of these chemicals formed the first living organisms. Biologists call these tiny, simple, one-celled organisms “prokaryotes,” and prokaryotes remain the most common organisms on Earth even today.


Like all prokaryotes, the first living organisms would have been too small to see. But they could do all the things that make living organisms so different from dead matter. They could take in energy from their surroundings using chemical reactions that biologists call metabolism. They could also make copies of themselves, using the astonishing properties of the huge, complex molecules we call DNA (short for deoxyribonucleic acid). Prokaryotes reproduce simply by splitting into two nearly identical individuals, or clones. There were always tiny inaccuracies in reproduction, however, which meant that there were tiny differences between individuals. Because of these differences, some individuals were slightly better at getting energy than others, and these tended to thrive and reproduce more successfully, passing on their abilities to their offspring as they did so. In this way, living organisms gradually changed, adapting to a vast array of different environments and forming millions of distinct species.


This is the process that Charles Darwin called natural selection. It is the mechanism that has created the immense variety of living organisms that we observe today. As more and more species appeared, the Earth’s surface was covered with a thin layer of life that we call the biosphere.


At present, ours is the only planet in the universe known to contain living organisms, but eventually it is mathematically probable that we will discover that life, in some form, exists in many other parts of the universe.


We know that the first prokaryotes on Earth must have appeared by about 3.5 billion years ago, because we have fossil traces of them. Through natural selection, some of them had already discovered the trick of photosynthesis. That is the ability, present in all plants today, to extract energy directly from sunlight and store it inside their cells.


We know that photosynthesis began very early because of the existence of ancient fossil stromatolites, which are huge, coral-like objects built up from the bodies of millions of algae-like organisms and capable of photosynthesis. Photosynthesis has an important side effect: the chemical reactions needed to extract energy from sunlight generate oxygen as a by-product. So, as the number of photosynthesizing organisms multiplied, more and more oxygen was pumped into the atmosphere. For some organisms, this was a disaster because oxygen is extremely reactive and can be very destructive.


If you doubt this, think of fire: fire is simply oxygen reacting with other elements. Indeed, geologists can track the slow buildup of free oxygen because they start finding bands of red iron that have combined with free oxygen in the slow form of burning that we call “rusting.”


Some species, however, managed to adapt to the increasingly oxygen-rich atmosphere. And some began to use the high energy of oxygen atoms to power their own metabolism. In this way there appeared the first eukaryotes perhaps 2 billion years ago. The appearance of eukaryotes marks the appearance of a new level of complexity.


Eukaryotes, like prokaryotes, were single-celled organisms. But they were mostly larger than prokaryotes, and they protected their DNA in a central nucleus. This ensured that they reproduced more accurately. Some also began to swap bits and pieces of DNA before reproducing, which meant that their offspring shared the qualities of both parents. This was the beginning of a new form of reproduction that we call sexual reproduction. Sexual reproduction generates more variety because the offspring are never quite identical to either of their parents, and as a result, the pace of natural selection accelerated. That is why, during the last billion years of the Earth’s history, the variety of types of living organisms seems to have increased more rapidly than ever before.


One of the most momentous of all changes in the history of our biosphere (along with the human-caused changes found in the Anthropocene epoch discussed in the final chapter) was the appearance, about 600 million years ago, of the first multicelled organisms.


In the Ediacaran era and then in the Cambrian era, there suddenly appear large fossils that can be seen with the naked eye. From then on, although most organisms still were single-celled prokaryotes or eukaryotes, paleontologists can trace the appearance of an increasing variety of multicellular organisms. Each of these organisms consisted of billions of eukaryotic cells that collaborated so closely together that they formed a single creature. Their appearance marks a new level of complexity.


At first, all multicelled organisms lived in the sea. But by 500 million years ago, some (probably early forms of plants or insects) began to explore the land. This was not easy because they had evolved in water and needed water to maintain their metabolism and to reproduce. So, like all of today’s land organisms, they had to develop special skins to protect the complex chemical reactions taking place within their bodies and even more elaborate protective mechanisms for their offspring, such as eggs.


Since then, millions of species of large organisms have appeared, flourished, and died out again, including the earliest amphibians, the dinosaurs, and the first mammals. We know, too, that there were periods of sudden change when thousands or millions of species were just wiped out. Sometimes these “extinction events” were caused when Earth collided with some of the asteroids that still cruise around our solar system.
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