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Only those who will risk going too far can possibly find out how far one can go.

—T. S. Eliot








INTRODUCTION

On December 21, 2015, SpaceX landed a reusable rocket after successfully launching a satellite into orbit—the first time this feat had ever been accomplished. That Falcon 9 rocket now stands proudly outside company headquarters in Hawthorne, California. I pass it on my way into work.

Why does this event matter? Let me ask the question differently. What happened in 1492? In January 1492, the last Moorish kingdom of Spain surrendered, ending a 781-year Muslim occupation that had once threatened all of Europe. In March of that same year, Scotland and France renewed a two-century-old anti-English alliance. Later that month, Spain declared that it would expel all its Jews, displacing more than 100,000. In May, a riot in the Netherlands killed 232 people. In August, a rapacious candidate bribed his way to the papacy, and was beset by scandal when it was revealed that he’d fathered several children with multiple mistresses. In October, Henry VII of England concluded peace with the French after leading a cross-channel invasion of the continent. In November, a meteorite struck a wheat field in France, creating a fireball visible for a hundred miles.

These events shook the lives of millions, but what do we remember about 1492? Columbus sailed the ocean blue. Taking the long view of history, we see that five hundred years hence, petty political squabbles, celebrity gossip, and fluctuations of the stock market won’t matter. But exploration will. Columbus was important not because of his individual achievements but because he launched a new age of discovery that connected people around the world. He pushed outward the borders of the “known.”

So, too, did the engineers of SpaceX in December 2015—at least, in a first-step incremental way. The rocket landing was important because we live on a large rocky planet with intense gravity. It’s really hard to get to space. Rockets have to fly at the technical edge of feasibility, carrying more than 90 percent of their total weight as fuel. To maximize performance, it’s been standard practice to make rockets disposable. But using disposable rockets is like throwing away the airplane after each flight. Reusable rockets make space affordable, and this is one of the innovations that will open up the cosmos to human activity.

Ultimately, all exploration is an investment in our future. Most of the benefits of expanding into space will be realized by our future descendants, as has always been the case throughout history when people choose to look beyond their horizons. Asking why we should travel beyond Earth is like asking our early ancestors why they should leave the confines of the African Rift Valley. Most needs are being met, so why leave? But maybe there are new sources of food over the hills, or solutions to problems that can only be found by venturing into the unknown.

Crucially, by placing ourselves at the leading edge of what’s possible, we create incentives to solve problems that haven’t been solved before, often with unforeseen applications. Columbus sailed with flimsy coastal vessels unsuited to rough Atlantic waters because oceangoing sailing ships hadn’t yet been invented—and never would have been without the awareness of new continents across the sea. Without an ocean to cross, we never would have invented passenger liners or transcontinental air transport. At the beginning of the Cold War, America didn’t know how to send people to space, but in trying to figure it out, NASA invented life-support technologies, water filtration systems, cordless power tools, fireproof clothing, wireless data transfer, solar panels, insulin monitors, remote control systems, weather forecasting, medical scanning technologies, and more than two thousand other spin-offs.

This is a book about how exploration enriches us. It’s a story of discovery and adventure, of wealth and conquest, of prejudice and tolerance.

The first section begins with the first wave of human expansion and then follows the voyages of the ancients, from the Polynesians to the Egyptians to the Greeks, and right up to the fall of Rome. As we shall see, these civilizations well understood that exploration, trade, and the exchange of ideas were critical to their prosperity.

The book’s second section picks up after Rome’s fall, starting with the Vikings, and brings us to Magellan’s expedition around the world. It was during this “Age of Exploration” that most of our planet was connected to form our modern global system.

The book’s third section takes us from the scientific voyages of discovery into the skies as humans masters flight, and through the space race up to modern times. With the world now more connected than ever, we might ask: Is there anything left to discover? The answer is most definitely yes. Recent data from planet-hunting missions such as the Kepler Space Telescope suggest that there are billions of Earthlike planets in our galaxy alone, among hundreds of billions of galaxies. So most of the story of exploration actually lies ahead of us, unwritten.

In the book’s fourth section, I’ll try to shed light on what future “beyond Earth” explorations might look like. Among the questions I’ll attempt to answer: Why is Mars the most important goal in the near term, and how will we get there, live, and prosper? What’s next after Mars? Will we ever be able to travel to another star? And what is the ultimate destination for humanity?

Whatever the answers to those questions, it’s clear that our civilization is at a crossroads. For a hundred thousand years, we lived in small bands spread across the planet’s surface, with no knowledge of anything beyond our immediate surroundings. It’s only in the last few centuries that the human family has been reunited to share a common awareness. Together, we face tremendous challenges in the form of population growth, environmental depletion, and resource exhaustion, but our most valuable tools are the same as those that carried us to this point: curiosity, drive, collaborative problem solving, and imagination. I believe that a bright future awaits our species. We have plenty more exploring to do.






PART I IN THE BEGINNING







1 | OUT OF THE CRADLE

Humans aren’t native to all of planet Earth. We’re descendants of a small group of primates who evolved for millions of years in the Great Rift Valley of East Africa. It’s our technology that enabled us to expand across the globe, starting around a hundred thousand years ago. There were earlier waves of proto-human migration, to be sure. Homo erectus was the first to leave the cradle, beginning its migration across Eurasia around 1.5 million years ago. Our cousins in that hominid line were the first to reach the Middle East, China, and Southeast Asia, and the first to command fire. Homo erectus also hunted large animals for the first time, and developed sophisticated tools. They may have built rafts, and even crossed large bodies of water, but it seems that once they left the cradle, they never returned. Theirs is not our story.

Next to leave Africa, before eight hundred thousand years ago, was a group appropriately named Homo antecessor. These wanderers may have been progenitors not only of us, but also of our closely related cousins the Neanderthals (there is some debate about the precise lineage). Homo antecessor looked essentially like us but was on the stocky side with a slightly smaller skull and brain. The smaller brain conferred several advantages: it consumed far less energy than our copious gray matter, and it permitted faster development and maturation. Whereas modern humans can’t reproduce until around age twelve, a typical Homo antecessor functioned as an adult by eight or nine.

Around six hundred thousand years ago, Homo antecessor gave rise to Homo heidelbergensis, probably the first species to develop a sophisticated culture with a fully vocalized language, a ritual of burying their dead (proto-religion?), and cave art (we’ve found the remains of dye but no paintings per se). With more advanced technology (tools, fire, animal-skin clothes), Homo heidelbergensis bands reached the cold climates of Europe and Siberia. When Homo heidelbergensis expanded through Eurasia, it would have encountered Homo erectus and its descendants, who were already living there. In fact, for most of history, there’ve been many species of humans on Earth. It’s actually quite astonishing that we live at a time when there’s only one type of human. This situation has only persisted for the last thirty thousand years or so—less than 1 percent of the time hominids have been around. Undoubtedly, there were many past interactions among different human species. What would those encounters have been like?

It’s possible that different human species mostly ignored each other, or they might have cooperated and traded. At the other extreme, they might have hunted each other. Groups of chimpanzees are known for raiding, killing, and even eating other primates, including other chimpanzees of the same type. And there’s some evidence for cannibalism among early hominids (as well as some modern humans, to be sure). Would different human species have regarded each other as “people” or as types of “animals”? Perhaps neither. Diverse animals often congregate around a water hole without showing hostility. Maybe early hominids regarded each other with little more than mild curiosity.

While these encounters between Homo heidelbergensis and Homo erectus were playing out across Eurasia, our immediate ancestors were still confined to a small area in East Africa. The next time someone asks you where you’re from, you can say, “Somewhere near Lake Turkana.” There weren’t many of us, and we almost didn’t make it. At times, our entire population dwindled to a few thousand individuals. One of the expansion bottlenecks may have been the eruption of the giant Toba supervolcano on the island of Sumatra about seventy-five thousand years ago, which spewed enough ash into the atmosphere to trigger a six-year volcanic winter. These bottlenecks are the reason that humans are among the least genetically diverse species on Earth. Despite the superficial variation in human appearance around the world, humans are exceedingly similar. We know this from gene studies that measure the divergence of mitochondrial DNA as human groups became separated over time.I

It’s unclear where we should draw the arbitrary line marking modern humans. The oldest fossil indistinguishable from a modern human is around 195,000 years old, uncovered in Kenya in 1975. But perhaps a better indicator is culture. Blombos Cave in South Africa, dating back 100,000 years, represents one of the earliest sites that shows a full range of modern human behavior. Evidence there suggests diverse resource use, multistep and multimaterial tool construction, complex art, social organization, and ritualistic behavior. Specific finds include the remains of shellfish, birds, turtles, ostrich eggs, ochre dye, engraved bones, detailed stone tools, and seashell beads used for decoration. (The “modernity” of the cave’s occupants lies in the variety of animals they ate and their sense of vanity.)

The migration of some members of our species out of Africa is sometimes called “Out of Africa II” to contrast it with previous hominid departures, but don’t picture hordes of people on the continent’s borders waiting for the starter’s whistle to blow. The dates are imprecise, the numbers of migrants very small, and the areas covered enormous. There’s also a good deal of disputed evidence. Most scientists think that there were actually two waves of Homo sapiens leaving Africa—the first wave leaving around 120,000 years ago but not getting much farther than the Middle East, the second decisive wave departing 50,000 years later. Either way, between 120,000 and 70,000 years ago small bands of modern humans left Africa, never to return. By 50,000 years ago at least some adventurers had reached Australia, either by means of a land bridge during a period of low sea level or by traveling on boats from Indonesia. By around 40,000 years ago, humans had spread into Europe and Siberia, some coming up from the Middle East, others crossing at Gibraltar into Spain. By around 14,000 years ago, humans had arrived in the Americas for the first time, by crossing from Siberia into Alaska.

Modern humans were the first people to reach Australia and the Americas, but everywhere else they would have encountered people from earlier waves of migration. In Europe and the Middle East our ancestors had significant and sustained contact with Neanderthals, who’d been living there for hundreds of thousands of years. Neanderthals weren’t so different from us. They were stronger, and possibly smarter. They crafted sophisticated tools and probably spoke a verbal language. They built simple boats and hunted large animals like mammoths. Stocky, barrel-chested, and powerful, they were at least a match for us on an individual basis. Neanderthals were so closely related to Homo sapiens that interactions between the two were probably no different than among two tribes.

Recent evidence suggests that Neanderthals were already in decline by the time our ancestors arrived, but it seems likely that there were at least some bloody conflicts as tribes of early Homo sapiens moved in to occupy the same territories. One of the more interesting notions put forth is that our ancestors carried diseases that Neanderthals hadn’t been previously exposed to, foreshadowing contact between the Old World and the Americas. However, the likely truth is that Neanderthals were simply outcompeted. Perhaps better technology enabled our ancestors to more efficiently hunt animals and gather food. This is especially plausible since Neanderthals’ larger bodies and brains would have required more nourishment, making them more susceptible to starvation.

Whatever the reason, between around forty thousand and twenty-eight thousand years ago, Neanderthals disappeared from the planet—but not entirely. The Neanderthal Genome Project has confirmed that significant portions of Neanderthal DNA still exist in modern humans. The exact amount varies by geographic location (less in Africa, where modern humans never left), but many populations seem to have up to 4 percent Neanderthal-sourced DNA.II This isn’t enough to represent a complete convergence of humans and Neanderthals, but there was clearly some mixing going on. If your ancestors are from outside of Africa, you may want to blame your Neanderthal heritage for your bad knees or inability to stick to your diet—though, of course, it won’t do you much good.

Following Homo sapiens’s exodus from Africa, our species spread out to occupy every corner of the planet, with the exception of Antarctica and a collection of islands far out at sea. Along the way, we perfected the command of fire, the use of animal skins for clothing and shelter, and the manufacture of stone and bone tools. We domesticated dogs to help us hunt and guard our camps, or perhaps they domesticated themselves by self-selecting for tameness.III We invented the elements of culture, with carvings, cave paintings, and objects for ritual burial. Around twenty-five thousand years ago we invented pottery, ropes, harpoons, saws, sewing needles, braided baby carriers, baskets, and fishing nets. Also around this time, the first permanent settlements appeared, such as the ancient rock-and-mammoth-bone village unearthed at Dolní Vĕstonice in the Czech Republic.

What really changed the way humans lived on a massive scale was agriculture. It all began when hunter-gatherers in the Middle East, China, and Mesoamerica began sticking around longer in places that supported naturally growing wild grasses—the ancestors of wheat, barley, oats, rice, corn, and every other grain we know today. It just made sense to select the best of these wild grains to preferentially plant for harvesting the next year. Thus, totally inadvertently, these early people set humanity on a course toward sedentary living. Was this a good or bad thing? On an individual level, some hunter-gatherers managed healthier and more varied diets, but only in times of plenty when they could find enough food. Many more people can be consistently supported on grain. Today over half the calories consumed by humans on Earth come from just three types of grass: corn, rice, and wheat. Agriculture has been the essential ingredient of civilization, allowing us to support large populations that can work together.

For 97 percent of our existence, humanity had lived in small nomadic bands of fewer than a hundred individuals, organized around extended families. Living together with strangers required the development of power structures and laws to govern the behavior of a species still prone to restless violence. Communal interaction accelerated technological innovation through specialized production, collaborative problem solving, and the ability to exchange ideas. We domesticated animals on a large scale and learned to forge metals. We developed economies, religions, and armies in financial, cultural, and military struggles with neighbors. Agriculture put an end to our nomadic wandering but established the conditions for massive technological expansion, which would give us the tools to once again expand outward in a second wave of exploration.






2 | EARLY WANDERINGS

Unlike earlier hominids, Homo sapiens were the first to venture into Australia and the Americas. Australia came first, around fifty thousand years ago. With more water locked up in polar ice, sea levels would have been lower. Although the three hundred miles separating Indonesia from Australia is much too far to see across even on a clear day, more land would have been revealed by a lower sea level. This route still would have required crossing a hundred miles of open water, but this is possible in even the simple wooden rafts and dugout canoes built by Aboriginal Australians before European contact. Given thousands of years, it seems inevitable that small groups of humans would cross the Timor Sea to Australia, either intentionally or unintentionally. Indeed, refugees from Indonesia still cross by this route using primitive rafts.

Australians diverged into different communities, each specializing in local resources. Australia is a dry but varied continent ranging from tropical rain forest to temperate grassland to frosty mountains to deep desert. Most Aborigines remained nomadic, digging for edible roots and collecting fruits, berries, seeds, and insects. They hunted lizards, bandicoots, birds, possums, and snakes with spears. Kangaroos and other large animals were often disabled by a thrown club or boomerang. Aboriginal hunters are excellent trackers and stalkers, able to approach their quarry using cover and staying downwind or masking their smell. They learned to use animal pelts as disguises and mimicry to draw in inquisitive animals for an ambush. They used fire to expand hunting grounds or encourage the growth of particular plants. They captured fish by hand, stirring up the muddy bottom to chase them out or sprinkling the crushed leaves of poisonous plants in the water to paralyze them.

The development of fishing technologies such as spears, nets, and wicker traps led to a few settled communities in parts of Southern Australia. Such communities maintained systems of hand-constructed dams, reservoirs, and channels in an enormous patchwork of wetlands running along rivers to the sea. These aquaculture systems ensured rich fishing grounds, even in times of drought. The larger populations supported by these innovations led to a thriving trade network. Eventually, incremental improvements might have generated complex societies with more advanced technologies. It’s not impossible to imagine that, left alone, Aboriginal Australians might someday have set out to explore the world and search for the great “Terra Borealis Incognita” that some Australian geographers believed kept the celestial sphere in balance.

The other major expansion of humans into new territory was the settlement of the Americas. Although scientific consensus holds that the Americas were settled from Asia, the pattern of migration, its timing, and the exact place of origin of the settlers remains a topic of vigorous debate. As children read in their school textbooks, the leading theory is that migrating people walked into Alaska from Siberia around fourteen thousand years ago, on either land or sheets of ice, following herds of migrating animals they were hunting. This would have been possible during the last glacial maximum, an ice age that profoundly cooled Earth’s climate, causing drought, greatly expanded deserts, and lowered sea levels. With seas as much as 400 feet (about 125 meters) shallower, land connections would have joined Britain to Europe and Siberia to Alaska, and bound most of the Indonesian islands together.

There’s one problem with the theory of walking from Siberia to Alaska. During the last glacial maximum, enormous ice sheets several kilometers thick covered the northern continents. The scale of such ice is utterly unfathomable to us today: the tallest skyscrapers wouldn’t have come close to peeking above the top. Chicago’s great ice sheet would have been three times thicker than the height of the Willis (formerly Sears) Tower. Toronto and Montreal boasted ice cover five times thicker than that. These continent-sized glaciers were heavy enough to carve out the major North American waterways, including the Great Lakes. Essentially all of Canada, Alaska, and the entire Siberian plateau would have been covered with massive ice sheets. Ice doesn’t support plants or provide nourishment for migrating herds, let alone people. It hardly seems likely that humans walked over such glaciers into North America.

They probably didn’t. Although Alaska today supports glaciers encroaching on the ocean, the coastline is relatively temperate and mild. During the glacial maximum, the entire coastline would have moved hundreds of miles southward into the Pacific. There may have been an ice-free corridor along the coast. Even if land access was blocked, there would have been ice-free patches and islands supporting vegetation. Moreover, the kelp forests along the Pacific coast are highly productive environments, providing a rich array of fish, mollusks, seabirds, seals, walruses, and otters that supports many human communities today. Thus, it’s likely that our image of nomadic wanderers following herds of grazing animals might have to be revised; picture, rather, fishermen hunting and gathering their way along the shore, or perhaps using boats to hop from island to island down the coast.

Even if an ice or land bridge never existed, it’s likely that the Americas would have been settled anyway. We often forget just how narrow the Bering Strait actually is. The former governor of Alaska may not be able to see Russia from her house (as she was quoted in parody), but on a clear day you really can see Russia from the US mainland in Alaska. It’s less than fifty miles away, and counting islands, you’d never have to cross more than twenty-five miles of open water. Someday there might be a high-speed rail link (via bridge or tunnel) between the United States and Russia. In fact, another human migration from Siberia to North America definitively took place, much later, exclusively by sea. The ancestors of the Inuit arrived relatively recently in a separate wave of colonization from the original Native Americans, crossing by boat from Asia in the last few thousand years. They maintain contact with their Chukchi brethren in Siberia to this day.

Around a thousand years ago, the Inuit spread across the Canadian Arctic, displacing cultures who’d lived there since the first wave of American settlement. The Inuit brought with them far more advanced technology from Asia, including kayaks and umiaks,I large watertight boats of animal skin that were more seaworthy than wooden rafts or dugout canoes. They also brought more advanced tools and weapons than prior Arctic cultures and were able to fashion highly effective stone knives, spear tips, darts, and harpoons that kept a sharper edge. Their arsenal included copper and iron harpoons and lances used to hunt giant bowhead whales weighing up to one hundred tons.II Inuit metal, like that of other pre–Bronze Age civilizations, was collected from meteorites. (Space debris is more easily spotted in the Arctic because it tends to stand out against a white carpet of snow and ice.) The Inuit also had another huge advantage over earlier inhabitants of the region—dogs. Dogs are widely used by the Inuit to pull sleds, guard homes, and track prey. With their more advanced technology, within a few centuries, the Inuit had wiped out or displaced the original native inhabitants of the Canadian Arctic.

Sound familiar?

Vikings may have been the first Europeans to land in North America, but it’s hard to argue that they were the first technologically advanced Eurasians to do so. The main distinctions may be that the Vikings used writing, had the ability to forge metal from ore, and kept domesticated animals for food. These distinctions seem insignificant in the context of small bands of Vikings, so I think we must surely award the Inuit the dubious honor of being the first Old World people to explore, settle, and conquer in the Americas following its initial settlement. By the year 1300, Inuit arrived in western Greenland and started moving down the coast, entering eastern Greenland by 1400. This timing coincides perfectly with the demise of Viking settlements in those regions. It’s a near certainty that competition with the Inuit, together with the challenge of dealing with a cooling climate, contributed to the Vikings’ demise. The Inuit possessed far better mastery of the Arctic environment; for example, they built superior boats for navigating ice floes and were able to hunt large animals at sea. So these former Eurasians may also hold the distinction of being the first and only North American people to decisively eliminate a European rival.

We often picture Native Americans before European contact as small scattered bands of hunter-gatherers, but that’s not remotely accurate. Fourteen thousand years is a long time to occupy continents: in less than a quarter of that time, Europe went from hunter-gatherer bands to the modern age. During their isolation, Native Americans diverged into dozens of language groups and hundreds of unique cultures. By the time of Europeans’ arrival, most Native Americans lived in settled agricultural communities. There were large cities, too, not only in Mesoamerica and the Andes, but also throughout the continental United States. Estimates put the population of the Americas at well over a hundred million by the arrival of Columbus. In 1492, there were probably more people living in the Americas than in Europe.III

The main reason we think of Native Americans as nomadic hunter-gatherers is that up to 90 percent were killed by disease before seeing a European. For thousands of years, Native Americans had evolved in isolation from Europeans and Africans. It’s not that Europeans were completely immune to disease. The Black Death killed up to a third of the population of Europe between 1347 and 1351, and this was only one of many waves of pestilence sweeping across Eurasia. However, this constant exposure meant that surviving Europeans developed stronger immunities. Diseases tended to originate in Eurasia and Africa as a result of living in close proximity to livestock, the source for an estimated 75 percent of all human pathogens. The Americas had no large domesticated animals except llamas, who lived in smaller numbers with less human interaction, and no microbiological contact with the Old World until Europeans arrived.

Another reason Native Americans were so susceptible to disease was their genetic similarity. The more immunologically diverse a population, the harder it is for a disease to spread through it because the disease has to adapt to differences. Because North America was settled by a tiny initial population from Asia, that population’s descendants possessed low genetic diversity. That’s why, for example, whereas most blood types are distributed throughout the world, Native Americans are almost exclusively type O. Genetic similarity allowed European diseases to cut swaths through native communities.

In addition to European diseases, there were plenty of African ones, too. When Native Americans died in droves, European colonists turned to African labor in the form of slavery. Slavery was, of course, widespread throughout the American South, but it was even more pervasive in the Caribbean and South America, especially Brazil, where over four million Africans were brought to work on sugar plantations—almost half the total brought to the Americas. More Africans came to the Americas between 1500 and 1800 than Europeans, the vast majority in chains. These Africans brought with them diseases such as malaria and yellow fever, which found new homes in the American tropics. Thus, Native Americans faced a double onslaught from both European and African diseases.

However, the biological warfare wasn’t entirely one-sided. There’s at least one example of a disease that is thought to have traveled in the opposite direction. Syphilis was indisputably present in the Americas before European contact, but it was first recorded in the Old World in Naples during the winter of 1494 to 1495. The Italians claimed that it was introduced and spread by French troops; hence, it was often known as the “French disease.” Syphilis has long been a nuisance in Europe, but for the first hundred years, it was deadly. In an outbreak called the “Great Pox,” syphilis killed as many as five million Europeans before mutation and natural immunity reduced its virulence.IV The disease’s sudden appearance in Europe immediately following the discovery of the New World seems unlikely to be a coincidence. Rather, syphilis was probably carried from the New World to the Old, possibly as early as Columbus’s first voyage, either by one of the captive natives he returned with or by one of his crew—several of whom participated in the invasion of Italy where the disease was first reported.

After so many centuries apart, humanity was probably fated to suffer tragedy in the process of reunification, but it was Native Americans who bore the brunt of the catastrophe. European observers noted the immense numbers of indigenous people who began dying from initial contact, but the sheer scale of the devastation was overlooked because once diseases were introduced, epidemics raced far ahead of European explorers, depopulating entire continents. Disease disproportionately impacted Native Americans until the twentieth century, but the vast majority were probably wiped out within a hundred years of first contact, far from European eyes. Once diseases had depopulated the continents, new European arrivals moved into the vacuum and assumed that there’d always been relatively few indigenous people in the Americas.






3 | PEOPLE OF THE SEA

Prior to such inventions as writing, maps, and technologies that could transport people around the globe, geographic knowledge remained fragmented and compartmentalized. However, this shouldn’t be taken to mean that earlier explorers were any less daring or skilled. Some were capable of astonishing feats, all the more impressive for their lack of written means of communication. Perhaps the most remarkable exploratory feat humans have undertaken is the settlement of the Polynesian triangle between Hawaii, Easter Island, and New Zealand—representing an area equivalent to the size of Africa, or almost four times the size of the United States—by a single culture, in little more than a thousand years. Relying on innovative ship designs, and taking along their animals, crops, people, and culture, the Polynesians managed to settle virtually every speck of land across the largest ocean on our planet.

The Pacific is vast. Covering a third of Earth’s surface, it could comfortably fit within its borders all seven continents were they pressed together. When Europeans began to explore the Pacific, they were amazed to discover that almost every island was already inhabited. To European eyes, the local watercraft looked hopelessly unsuited for long sea voyages. In some places, such as Easter Island, the natives had no apparent seafaring skills and no more than flimsy canoes cobbled together from driftwood. Yet, somehow these “primitive” people had, not once, but many times, crossed thousands of miles of open sea to land safely at veritable pinpricks in the largest ocean on Earth. It was as if Columbus had sailed from Spain thousands of miles across the Atlantic by canoe to make landfall on the tiny island of Bermuda, without even knowing it existed—and then repeated the trick hundreds of times.I
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The Polynesian Triangle (non-Polynesian lands in parentheses)



The mystery of how this was possible spawned bizarre theories. One held that the Pacific was once a giant continent. A cataclysm, perhaps a supervolcano or earthquake, must have submerged most of the land, leaving only a few islands above water. Thus, Polynesians were actually survivors of a terrestrial people who found themselves isolated in hundreds of communities scattered across the ocean. This catastrophe must have been a recent event, as Europeans observed that Polynesians still shared the same culture and language. When he reached New Zealand, Captain Cook summoned his Tahitian navigator and translator, Tupaia, who, with nothing to lose, attempted to communicate with the local Maori. To everyone’s utter amazement, Tupaia and the Maori spoke essentially the same language, despite coming from islands separated by over three thousand miles. It was as if a ship from Barcelona had sailed up the Persian Gulf to discover that the local Iranian inhabitants were native speakers of Spanish.

Polynesian forebears probably originated on the island of Taiwan around three thousand years ago. Leaving before developing writing but after adopting agriculture, they brought along breadfruit, taro, yams, bananas, and coconuts to plant at islands they discovered. They kept domesticated pigs, chickens, and dogs for food, but the majority of their protein came from the sea in the form of fish and shellfish. They were experts at long-distance trade and found eager customers for flint and obsidian, which were used in making tools. Though lacking writing, Polynesian cultures maintained elaborate oral traditions. Hawaiian chiefs, for example, learned to recite a list of their ancestors from memory for over twenty generations, tracing their lineage further back than most European royal families.

By around 900 BCE, Polynesian ancestors reached Tonga and Samoa, where their distinctive seafaring culture emerged. The exact dates are uncertain, but waves of Polynesians then spread north to Hawaii by around 300 CE, east to Easter Island by around 700 CE, and south to New Zealand by around 1300 CE. Although Polynesia contains thousands of islands, and some archipelagoes contain hundreds (Fiji has at least 332), most are extremely remote and well out of sight of each other on the clearest of days. Easter Island, for example, is one of the loneliest places on Earth, 1,200 miles from the nearest inhabited island (roughly the distance from Africa to Brazil). Polynesian navigators couldn’t simply have picked a random direction in which to sail in hopes of finding land. Magellan, who in 1521 became the first European to sail across the Pacific, passed through the entire breadth of Polynesia from east to west without spotting a single island. So how could Polynesians manage to find essentially every habitable island in this largest ocean on Earth?

Another European theory was that Polynesian sailors discovered new lands accidentally, by getting blown off course. While this may have happened from time to time, “exploration by getting lost” couldn’t possibly account for the bulk of Polynesian expansion. You’d prepare very differently for a sea voyage if you were embarking on a day trip as compared with a thousand-mile transoceanic journey.II Any Polynesian sailor who managed to get so drastically lost would soon be in serious trouble as they ran out of food and water. Even if some islands were located in this way, this methodology implies that accidental explorers simply retraced their steps and returned home to spread news of their discoveries—except, if they were able to do that, were they really lost? Instead, we must conclude that Polynesian settlers deliberately traveled to new lands in large oceangoing vessels with their families, livestock, and seedlings.

This conclusion is compatible with Polynesian naval technology, which, despite its basic appearance, is extremely well suited for long sea voyages. Polynesian outrigger canoes can be very large—up to fifty feet long—and support a crew of twenty or more for weeks out at sea. Picture a long canoe with perpendicular cross-arms holding mini canoelike “outrigger” floats ten to fifteen feet out, parallel with the main canoe. Smaller canoes use a single outrigger on one side, whereas larger canoes often mount outrigger floats on both sides for greater stability. Some versions have two canoes lashed to the cross-arms forming a catamaran. Unlike normal canoes, an outrigger is very stable on the ocean, even in heavy waves, blending the stability of a wide boat with the agility of a narrow one. They’re still popular for racing in Hawaii, Tahiti, Samoa, and New Zealand.

Each Polynesian island cultivated a class of esteemed navigators who not only discovered remote islands thousands of miles apart but also maintained a continuous trade network between them over the centuries (although some, like Easter, eventually lost contact). Navigators sailed between islands using knowledge passed down through oral tradition from master to apprentice, often in the form of song. To find direction, they memorized the motion of stars, the angles of the Sun and Moon, the patterns of clouds clustered over islands, and the ebb and flow of ocean currents. Navigators would look for changes in wave patterns that signaled disruption by land to help them determine the size and direction of island chains. They probably also followed bird migrationIII and sometimes brought along their own caged frigate birds to extend their view over the horizon. When released, the bird would rise up and fly toward any land in sight, or return to the canoe to avoid getting wet.

On his first Pacific voyage, Captain Cook recruited the Polynesian navigator Tupaia. Even though Tupaia had never seen a map, he was able to draw from memory a chart of all the major islands within two thousand miles to the north and west of his home island of Raiatea (near Tahiti). This is akin to reciting directions from Detroit to Los Angeles in a time before roads. Tupaia recalled the existence of 130 islands and named 74 on his chart. Revealingly, even though Tupaia could describe these islands, he’d visited only a few. His island’s navigators had not been to the most distant since his grandfather’s day, but their knowledge had been passed down through the generations. Around the campfire, they’d sing about lands to the west, embellished with tall tales to enhance the recollection.

Polynesian navigators didn’t recklessly sail out to sea. They’d generally try to sail against the wind, so that they could always return safely if they encountered trouble. On long voyages, navigators were segregated so they could couldn’t influence each other.IV Sitting apart from the rest of the crew (as much as possible on a canoe at sea), navigators continuously concentrated on how far they’d gone, where they were, and where they were going. They were usually forbidden to sleep (on short voyages), lest they lose their reckoning. During the day, they’d track direction based on the Sun. Even on an overcast day, they could estimate the Sun’s position from prevailing light seeping through the clouds. At night, they’d take their bearings from the Moon and stars.

Polynesians weren’t only navigators but pioneers, sailing in large multicanoe colonial expeditions with families, dogs, chickens, and pigs. They collected rainwater along the way, and also supplemented their food and water with fish (ocean fish are a great source of drinking water because their kidneys separate out the salt). They brought seedlings of breadfruit, taro, yams, and bananas; a large assortment of tools; and high-quality stone to fashion whatever additional tools they might need.V This was no mere act of getting lost—colonizing Polynesians were far better equipped to settle a new land than many of their later European counterparts who arrived in the Americas with only two options: starve or plunder.

Over time, Polynesians diverged into a diverse array of interrelated cultures spanning thousands of islands, from Samoa and Tonga to the Cook Islands and Marquesas. In Fiji, Polynesians blended with earlier Melanesian cultures. To the north, they became Hawaiians. To the south, they became the Maori of New Zealand. Remains of settlements extend to the Auckland Islands, three hundred miles south of the southern tip of New Zealand, where temperatures regularly drop below freezing in winter (June–September). Traces of artifacts, possibly Polynesian in origin, have been found on remote Macquarie Island, lying a further three hundred miles south, halfway between New Zealand and Antarctica. If authentic, these would seem to support the Maori legend of a great navigator who led an expedition south until they reached “a place of bitter cold where structures rose from a solid sea.” This description appears to match the Ross Ice Shelf, or possibly the Antarctic mainland, but may equally represent floating icebergs. Either way, Polynesians ventured farther south than anyone on Earth before the Age of Exploration.

In the years between 700 and 1100 CE, Polynesians reached the far eastern limit of their expansion at the remote outpost of Easter Island. There, they found a fertile island filled with towering forests, including a giant now-extinct relative of the Chilean wine palm. This largest known palm would have stood a hundred feet tall, with five-foot-thick trunks. Easter’s settlers probably arrived from the Marquesas Islands, over twelve hundred miles to the west. They initially prospered, establishing a civilization of some twenty clans and villages, with a population reaching around fifteen thousand. Given the total island area of sixty-three square miles, this implies a population density of 238 people per square mile—greater than Hawaii’s today, which couldn’t survive without food imports from the wider world. Such a concentration would surely have caused ecological problems.

The most visible remains on Easter Island are 887 moai, “giant head” statues scattered around the island. Some are of a staggering proportion. The tallest, “Paro,” stood over thirty feet high with an exaggerated head about the same size as the Statue of Liberty’s. The heaviest weighed 86 tons, as much as twenty full-grown African elephants. One unfinished statue was of even grander proportions, with a projected height of up to sixty feet and weight of up to 270 tons. Just producing, let alone transporting, these incredible statues must have required a complex society. Yet, magnificent though they were, all the statues had been toppled by the time Europeans discovered the island in 1722. It seemed the islanders had destroyed their own statues in response to some calamity.

As Jared Diamond explains in his excellent book Collapse, Easter Island is a classic example of overuse of a fragile ecosystem. Despite being productive, the soil was thin and susceptible to degradation once the trees were cut down. To compound the destruction, rats that accompanied the human settlers would have eaten the palm nuts, preventing regrowth. With the elimination of forests, the islanders could no longer build canoes, which not only curtailed their ability to fish but also irrevocably cut off external contact. The struggle for survival fanned the flames of constant warfare and persistent cannibalism. By 1722, Europeans found fewer than 3,000 islanders eking out a meager existence. Diseases and slavers killed or abducted most, so that by 1877 only 111 survivors remained. Although the population has made a significant recovery, it’s entirely dependent for its survival today on government support and tourism. We should take this as a warning of what can happen when a confined but growing population outstrips its resources, lest the fate of Easter Island play out on a global scale.

Polynesians weren’t the only early seafarers to cross oceans. While Polynesians were migrating across the Pacific, their cousins from the Sunda Islands of Indonesia embarked on impressive voyages covering more than 3,500 miles in the opposite direction. Using similar navigational techniques, they explored the entire circumference of the Indian Ocean from Malaysia to South Africa, and established settlements in the Seychelles and Chagos Islands.VI Especially active between 200 BCE and 500 CE (and thus, contemporaries of the Romans in the West), these “Polynesians of the Indian Ocean” operated a trade network stretching from Africa to Indonesia. Long before anyone had heard of the Portuguese, these ancient mariners carried spices like cinnamon and pepper bound for Europe.

The legacy of these seafarers survives on the island of Madagascar. Although we evolved in Africa and lived exclusively there for 97 percent of our existence, early humans never made it to Madagascar, which has been separated from the mainland for 160 million years. Since Madagascar was isolated for so long, the island was full of unique and fascinating creatures, and still is. Over 75 percent of all animals on Madagascar exist nowhere else on Earth. In the absence of monkeys, lemurs exploded to fill a dizzying array of ecological niches. In turn, fossa, which are reminiscent of small mountain lions but are actually related to the mongoose, evolved to hunt lemurs. A hundred species of chameleon call the island home, more than half of all types on Earth. When humans first arrived, they were greeted by elephant birds standing ten feet tall and weighing a thousand pounds. Laying eggs three feet wide (equivalent to 6 ostrich or 160 chicken eggs), elephant birds could, in a single act of reproduction, furnish an omelet capable of feeding an entire village—and often did, judging from shell fragments found at archaeological sites. Pursued by hungry hunters and egg gatherers, these gargantuan birds were driven to extinction four centuries ago.

Today, Madagascar is a melting pot of cultures from Africa, Arabia, India, China, and Europe, but its first settlers were seafarers who arrived over a thousand years ago in outrigger canoes. The island still shares many cultural connections with Polynesia, including linguistic roots, music and dance, “burial” of the dead in canoes at sea, and the cultivation of taro, bananas, and coconuts. These are just a few of the remaining legacies from voyages of discovery spanning from Africa through Southeast Asia to the Pacific. Long before the arrival of Europeans, skilled navigators were exploring and settling a vast oceanic domain spanning a quarter of our planet.






4 | ANTIQUITY

The Mediterranean, literally a “sea at the middle of Earth,” as its name implies, was once a vast salt plain. During the Messinian Salinity Crisis six million years ago, Eurasia collided with Africa, sealing the outlet to the Atlantic Ocean. As seawater evaporated, salt dunes piled up in thick layers, and most marine life perished. Then around five million years ago, a sudden breach opened to form the Strait of Gibraltar between Spain and Morocco, and the Atlantic rushed in. For a time, this would have been the tallest and most impressive waterfall in the world, with a thousand times the outflow of the Amazon falling almost a mile to fill the dry seabed.I Shortly thereafter, the first human ancestors would have reached the shores of the newly formed sea—one separating Europe, Africa, and Asia and destined to become a superhighway of cultural exchange.

Humans have a long history with the Mediterranean. Stone tools found on the island of Crete date back 130,000 years, indicating that early humans (and likely Neanderthals, too) used primitive boats to sail its waters. Centrally located, with rivers pouring in from all directions, the sea became a commercial hub. It was calm compared with the open ocean, so sailors could travel great distances in relative safety hugging the shore, always in sight of land. The Mediterranean’s east-west alignment meant a uniform climate, encouraging the spread of plants, animals, people, and civilizations. Its dry, temperate weather was ideal for growing grains, grapes, and olives, and herding goats and sheep. In ancient times, from Spain to Italy to Greece to Turkey to Egypt to Morocco, “Mediterranean” meant “the region where olives grow.”

At the southeastern corner of the sea, Egypt built its cradle of civilization around the fertility of the Nile. The Nile is life in Egypt, bringing not only fresh water but annual flooding that replenishes the soil with mineral silt from the highlands of Ethiopia. Without the Nile, Egypt would be an uninhabitable desert. Even today, Egypt is utterly dependent on the river. Supporting the third-largest population in Africa (over ninety million), the Nile is within walking distance of more than 95 percent of Egyptians. Sustained by the Nile’s bounty, Egypt developed agriculture, writing, pottery, masonry, and law, and founded a series of dynasties that ruled the southeast corner of the Mediterranean for more than three thousand years. Egyptian architects built such monumental structures as the pyramids, the only remaining wonders of the ancient world, and the Sphinx, still the largest statue ever carved from a single rock.

The ancient Egyptians are not generally renowned as exceptional explorers. Partly, this is the result of their mythology, which held that reincarnation required proximity to the life-giving Nile. Thus, dying in a far-off land carried not only mortal but immortal danger. Nevertheless, the strategic location of Egypt made it an important commercial hub. Like North America, Egypt sits astride two major global seas that lack a natural water connection. Long before the Suez Canal opened in 1869, the Canal of the Pharaohs connected the Red Sea to the Nile, and thence to the Mediterranean. This meant that a boat could theoretically sail all the way from the Mediterranean to the Far East through Egypt, without having to go all the way around Africa. The canal was difficult to use, facing the constant problem that salt from the Red Sea would invade the Nile, killing crops and ruining fresh water. However, Greek engineers in the time of Ptolemy I Soter (an ancestor of Cleopatra) solved this problem with our modern solution: canal locks that carried boats up and down across changes in elevation.II

There is plenty of evidence that ancient Egypt organized long-distance sea voyages, but we don’t know exactly where. Ancient Egyptians lived a very long time ago. The pyramids were older to Cleopatra than Cleopatra is to us, built over 4,500 years ago at a time when woolly mammoths still walked on Earth. Since Egypt predates most other civilizations, it’s unclear exactly who they would have visited. Greece was filled with pre–Bronze Age nomads and goat herders. Italy, France, and Spain were even more backward. The Middle East supported some civilizations, and there is evidence that Egypt traded with the eastern Mediterranean to acquire cedarwood (featured on Lebanon’s flag today), but most of the Mediterranean was a backwater wilderness. Egyptians may well have visited much of it, but no records of their westward travels have survived.

We do know that they spent significant energy traveling in the other direction, down the Red Sea to a land they called Punt. We don’t know for sure where Punt was, but based on descriptions it was probably somewhere near the Horn of Africa, where the Red Sea meets the Indian Ocean. This is also supported by genetic studies of mummified baboons brought from Punt to ancient Egypt, which eventually ended up in the British Museum.III The distance from Egypt to the Horn of Africa is around two thousand miles, which is quite impressive for ancient travelers. The earliest recorded expedition to Punt was organized during the Old Kingdom, around the time the Great Pyramid was constructed (2560 BCE). By the Middle Kingdom (c. 2050–1650 BCE), expeditions to Punt were common. Punt doesn’t seem to have been an equal to Egypt in terms of power or cultural achievement, but it was nonetheless a wealthy kingdom that maintained trade connections into the heart of Africa.

The cultural impact of these overseas voyages is preserved in one of the earliest known works of fiction from anywhere in the world. Over four thousand years old, and recorded on a papyrus scroll, The Tale of the Shipwrecked Sailor tells the story of an Egyptian castaway on a deserted island. There, he meets a serpent who turns out to be the “Lord of Punt,” possessing magical powers. The sailor pledges to tell the pharaoh about the power of the serpent and spread news of his existence far and wide. In exchange, the serpent bestows on the sailor precious gifts of incense, spices, elephant tusks, live baboons, and greyhounds. Upon his return, the pharaoh is so pleased with the gifts that he raises the sailor to nobility and showers him with riches. This story bears all the hallmarks of an explorer’s adventure fable: an inexperienced hero finds an enchanted land, confronts and overcomes a monster, and survives wiser for the experience. Clearly, not just daring voyages but tales of these voyages were as much in the popular consciousness in ancient times as they are today.

By the reign of Queen HatshepsutIV around 1500 BCE, Egyptian ships regularly crossed the Red Sea. They traded for copper, bronze, precious stones, and other goods transported overland down to Eilat at the head of the Gulf of Aqaba.V Hatshepsut herself accompanied the most celebrated expedition to Punt, described in hieroglyphs at the temple at Deir el-Bahri. The fleet carried not only gold to purchase goods but also a strong contingent of soldiers intended to demonstrate the power of Egypt. By this time, the Egyptian realm had expanded down the Nile to mix with the Nubian civilization.VI This brought extended contacts into the African interior. We’re not sure how far Egyptians traveled, but they at least recorded the split of the Nile into two tributaries at Khartoum, a thousand miles south. Later expeditions during the Ptolemaic period traced the Blue Nile as far as the Ethiopian Highlands, beating European explorers who “discovered the source of the Nile” by over two thousand years.

There are other clues of Egyptian forays deep into Africa. As depicted in murals, Egyptian princesses used a bluish-white metallic substance as eye shadow, and chemical samples from mummy caskets have confirmed this to be antimony. The only definitively known source of antimony at the time was a set of open mines in southern Africa. Another clue is the case of the okapi. Okapis are relatives of giraffes that look to be crossed with zebras thanks to stripes on their legs. They’re rare today but would have been more common back then. Nevertheless, okapis are not suited for the open plains of Sudan and wouldn’t have roamed far beyond the jungles of central Africa, more than two thousand miles from Egypt. Despite this, okapis were known to ancient Egyptians and even figured in their mythology. These examples aren’t conclusive, and both antimony and okapis may have been obtained indirectly through trade. Yet, even if this is the case, it suggests that ancient Egyptians had connections extending far deeper into Africa than Europeans until the Victorian age.

Around 1200 BCE, a vigorous new seafaring civilization rose in the eastern Mediterranean. This wasn’t a terrestrial empire ruled by pharaohs but a confederation of city-states linked by cultural ties. Over time, these “Phoenicians” developed the world’s first thalassocracy—a maritime realm based on a network of seaborne trade routes.VII Each Phoenician city was politically independent, and it’s uncertain to what extent they considered themselves a single people. In this way, they were like the Greek city-states, sharing a common culture and often aligning in times of crisis but also fiercely protective of their individuality. The Phoenicians’ language introduced one of the first letter alphabets—the ancestor of the Greek and Latin alphabets used by all European languages today. Indeed, many of the cultural precepts of Western civilization originated with the Phoenicians and spread across their maritime trade routes.

Phoenicians were first to colonize the western Mediterranean in a major way. Without their influence, Western civilization probably wouldn’t exist, or at least would be very different. They built trading posts and towns, establishing networks that were eventually inherited by Rome. They sold glass, textiles, and their famous purple dye to the early Greeks, and wine and timber to Egypt. As the Greeks adopted the maritime traditions of the Phoenicians, the two cultures effectively split the Mediterranean, with Phoenicians dominating the south shore from North Africa to Spain, and the Greeks colonizing Italy and southern France. In the center, Sicily split into a Phoenician west and a Greek east. This balance of power lasted until the rise of Rome, at which point Rome conquered Greece and faced off against the Phoenician-derived civilization of Carthage for control of the sea.

Pioneering the development of large oared and sailing ships, Phoenicians laid the groundwork for all subsequent European naval technology. Explorers for the first time ventured out of calm Mediterranean waters into the Atlantic beyond the Strait of Gibraltar. By 500 BCE, they were sailing in sturdy oceangoing vessels to the island of Britain to barter for tin and lead. When Rome was still a tiny village struggling for survival, the Phoenicians were establishing trading posts and mines in Cornwall. Around 425 BCE, the Phoenician colony of Carthage dispatched an explorer named Hanno the Navigator at the head of a fleet of sixty ships to explore the Atlantic. He landed in the Canary Islands and possibly Madeira, a thousand miles into the Atlantic. After founding several trading posts in Morocco, he sailed down the coast of Africa. It’s unclear exactly how far Hanno ventured, but based on descriptions of the voyage, he is reckoned to have reached at least as far as modern Senegal, where Africa extends to its westernmost point, and may have sailed as far as the jungles of Central Africa.

Either way, Hanno traveled farther than any Europeans until the Portuguese almost two thousand years later. Recounted by the Greek historian Herodotus, and depicted on murals in the ruins of Carthage, Hanno’s voyage featured encounters with natives, volcanoes, and exotic animals that may have been gorillas. Herodotus describes the “silent trade” that the Phoenicians conducted as they sailed down the coast of Africa. To surmount the language and trust barrier, Phoenician crews would find a beach near local villages and lay out goods for trade in rows along the sand. The natives apparently realized that these goods were meant for trade and would lay out other goods next to them at what they considered a fair exchange. Then the crew would add or remove wares, negotiating, until a barter price was mutually agreed.

As with the Egyptians, we don’t know the full extent of Phoenician travels because most records from the ancient world were lost during the intervening millennia. Famed in antiquity for shipbuilding skills, the Phoenicians built better seagoing vessels than any in Europe until around the time of Columbus. They invented big-bellied multitiered ships with keels, rope-and-tackle-hoisted sails, and watertight caulking between planks. Their largest ships may have displaced as much as 450 tons—more than Columbus’s largest ship, Santa María. These were a people who were used to long sea voyages. Some have gone so far as to suggest that Phoenician navigators crossed the Atlantic to the Americas. While this would have certainly been within their capability, there’s scant evidence to support this claim, so we must assume that they didn’t, or at least not intentionally. Nevertheless, given that they had the ability to do so for a duration of more than five hundred years, we can’t completely rule out the idea of a crossing to the Americas, even if by accident.VIII

There is at least one surviving record of an early long-distance sea voyage undertaken jointly by Egyptians and Phoenicians. As recounted by Herodotus, the pharaoh Necho II is supposed to have hired a Phoenician crew for an expedition to circumnavigate Africa around 600 BCE. In The Histories, Herodotus recounts that the fleet sailed down the Red Sea past the Horn of Africa and around the continent to reenter the Mediterranean at Gibraltar. As the crew rounded the southern tip of Africa, something strange happened. As they took a westerly course, they observed the Sun passing through the sky from sunrise (behind) to sunset (in front) on the right side of their ship (something that never happens in Europe). Most contemporaries took this as reason to doubt the account, and even Herodotus dismisses the detail as fabrication. In hindsight, however, it may actually confirm the story’s veracity. Any crew sailing westward around Africa would indeed witness the Sun passing through the sky to their right because they would be south of the equator. The story also precisely captures the geographic fact that Africa can be sailed around. It seems unlikely that Herodotus would guess this by accident.

Is it really so hard to believe that ancient sailors could have accomplished something that was routine for Europeans during the Age of Exploration, especially considering that they would have been using essentially the same technology? All it would have taken is a brave crew of ancient adventurers and the will to explore the unknown. We may never know. The sample of surviving artifacts is too small to draw definitive conclusions. Many of the exploits of the ancient world were probably never recorded, while others have no doubt been lost over thousands of years. If a future civilization were judging our accomplishments by, say, deciphering the characters on the Lincoln and Jefferson Memorials, they might never imagine that we’d traveled to the Moon. We can definitively recount some exploits of ancient people and guess about others, but we can never know with certainty the full magnitude of their achievements.

The situation is worse than you might imagine. Ancient knowledge was treasured by the Greeks and Romans, but as Rome collapsed, much of it was lost. In 529, Emperor Justinian closed down the Greek schools of philosophy in a quest to unite the empire of the Eastern Romans under a single religion. The Library of Alexandria had housed over a hundred thousand scrolls, but this trove was destroyed in a series of lootings and fires, starting with Julius Caesar’s siege in 48 BCE and culminating with a demolition decree by the Coptic Christian Pope Theophilus in 391 CE. We may never know the full scale of the destruction. Euripides is known to have written over ninety plays, but only a fifth of these survive. Of Herodotus’s vast historical works, we have mere fragments recounted by others. Democritus first postulated the existence of atoms and is considered the founder of science, but all we have are intriguing secondhand whispers of his theories. There may have been other renowned scholars of whose very existence we’ll never know.IX

What we do know is that the people of ancient civilizations were enthusiastic explorers and scientists, as curious about their world as we are. One of the first curators of the Library of Alexandria was Eratosthenes (276–195 BCE), the preeminent scholar of his time. A true polymath, he seemingly dabbled in everything, from science, mathematics, and astronomy to poetry, music, political philosophy, and history. He even wrote plays. Eratosthenes’s expertise was so diverse that contemporaries jokingly called him “Beta” (the second letter of the Greek alphabet) because he was second-best at everything. But in several fields it’s clear that Eratosthenes was surely not Beta but Alpha. The father of geography, his masterwork Geographika mapped the known world, describing over four hundred cities and dividing Earth into five climate zones that we still reference: two freezing zones around the poles, two temperate zones, and the equatorial tropics.X
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The World According to Eratosthenes, c. 220 BCE (simplified)



Eratosthenes created the first world map that we would recognize today. Encompassing Europe, Asia, and Africa, it accurately depicts the lands surrounding the Mediterranean, becoming progressively more featureless to the north, south, and east. The Nile is shown in its full course, even including the two lake sources that eighteenth- and nineteenth-century European explorers struggled for over a hundred years to find. The main rivers of Europe and Asia feature prominently, and in a time before the Roman Empire, Eratosthenes was able to sketch a rough outline of not only Britain but Ireland too. He overlaid the map with horizontal and vertical reference lines, inventing the concepts of latitude and longitude. More than two thousand years ago, Eratosthenes recognized that Africa was a continent that you could sail around, and that since the world was a spherical globe, you could get to Asia by sailing west.

Not only did Eratosthenes chart the world, but he also calculated its circumference, especially remarkable considering that he did so without leaving Egypt. A merchant’s account had mentioned that at noon on the summer solstice in Syene (a town directly south along the Nile), an observer’s shadow would block the reflection of the Sun when looking down a deep well, implying that the Sun was directly overhead on that date. For comparison, he measured the Sun’s angle at noon on the same day in Alexandria. This turned out to be about one-fiftieth of a circle, or seven degrees. Assuming Earth is a sphere, he concluded that its circumference is fifty times the distance to Syene.XI By this method, he computed the circumference of our planet with an error of less than 10 percent. Almost two thousand years later, Christopher Columbus knew about Eratosthenes’s measurement but chose to believe a fanciful map that showed a circumference smaller by a third. Had it not been for this wishful thinking, Columbus would likely never have set sail—or if he had, he’d have correctly guessed that he’d arrived not in Asia but a new world.






5 | THE CLASSICAL WORLD

Around the time of ancient Egypt, a small but prosperous civilization was rising across the Mediterranean on the island of Crete. The Minoan realm was an early Bronze Age culture of merchants, artists, architects, and philosophers—the first link in a chain that would lead to Greece and Rome. They were seafarers, trading with Egypt as long ago as the construction of the pyramids, and colonizing the Syrian coast and Greek islands of the Aegean, sparking both the Phoenician and Greek civilizations. Then, suddenly, around 1400 BCE, the Minoans disappeared. Their decline was probably initiated by an earthquake or volcano that devastated Crete, destroying the palace of Knossos. The island was shortly thereafter overrun by mainland Greeks. However, Minoan culture wasn’t so much destroyed by the Greeks as adopted by them. Soon the Greeks would make Minoan culture, religion, and art their own, and continue the Minoan maritime tradition.

Some of the best-known elements of Greek mythology are based on Minoans. In the tale of the Minotaur, King Minos conquers Athens and demands that every nine years, seven boys and seven girls be sent to Crete as sacrifices to the Minotaur, a monster with a human body but a bull’s head.I The Athenian hero Theseus volunteers to take the place of one of the victims. Unraveling a string woven by Minos’s lovestruck daughter, Ariadne, to mark his escape route, Theseus enters the Minotaur’s labyrinth and slays the beast.II The labyrinth’s architect was Daedalus, who was locked up in a tower to protect its secrets. A gifted inventor, Daedalus escapes with his son Icarus using wings of wax and feathers—an early tale of humanity’s aspiration to fly. But Icarus flies too close to the Sun, his wings melt, and he plunges to the sea.III

The Greeks inherited the seafaring spirit of the Minoans. In the tale of Jason and the Argonauts, a band of heroes sails the Black Sea looking for a golden fleece from a winged ram (which became the constellation Aries). Another Greek classic, Homer’s Odyssey, is perhaps the most widely appreciated explorer-adventurer story of all time. In penitence for sacking Troy (i.e., thinking up the wooden horse to sneak into the city), Odysseus and his crew endure a grueling decade-long voyage to lands unknown. First, the Lotus-Eaters give them fruits that sap their energy and make them forget their homes. Then they’re captured by a Cyclops who plans to eat them. Next, a witch turns them into pigs, but she agrees to free them in exchange for Odysseus’s love. Finally, they sail past the Sirens, who sing an enchanting song that lures sailors to their deaths. To avoid this fate, the crew plugs their ears with wax, except Odysseus, who is tied to the mast so he can enjoy their heavenly voices. Eventually, Odysseus and a few sailors stumble back to Greece, wiser for their voyage. Thus, “odyssey” entered our vernacular.

Perhaps more than any other culture, the Greeks invented Western civilization. Their most widely appreciated contribution is democracy, which began almost by accident when the citizens of Athens overthrew their tyrant in 508 BCE,IV but their influence extends at least as much into the social spheres: drama, poetry, philosophy, literature, and the use of language.V It’s remarkable to reflect that Greek masterpieces written two thousand years ago still brim with social relevance today. Sophocles, Euripides, Aeschylus, Aesop, and Homer cut to the soul of humanity with themes of power, humility, perseverance, integrity, and self-restraint.

Greek ideas spread through the Mediterranean over their maritime trading empire. Starting around 1000 BCE, the Greeks expanded beyond their Aegean home to found colonies across the Mediterranean and Black Sea. Coastal trading posts were set up to exchange goods with locals in the hinterland, who were themselves influenced by Greek culture and language. Eventually, many of these trading posts grew into the Mediterranean cities we know today. While Greek influence spread to France, Italy, and the Adriatic coast, the Black Sea became a Greek lake, dotted with colonies around its perimeter that exploited rich fishing grounds and salt beds. Within a few centuries, there were more Greeks living outside Greece than within it, in over five hundred overseas colonies. Many of these settlements outgrew their ancestral homelands, like Syracuse, Sicily, which became the largest Greek city in the world, surpassing even the population of Athens.
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