

[image: image]










[image: image]

















Copyright



Copyright © 2020 by Laurence C. Smith


Cover design by Lauren Harms


Cover photograph of Hudson River by AAAAImages / Getty Images; map of New York by American Book Company © The Palmer / Getty Images


Cover copyright © 2020 by Hachette Book Group, Inc.


Author photograph by Nick Dentamaro / Brown University


Hachette Book Group supports the right to free expression and the value of copyright. The purpose of copyright is to encourage writers and artists to produce the creative works that enrich our culture.


The scanning, uploading, and distribution of this book without permission is a theft of the author’s intellectual property. If you would like permission to use material from the book (other than for review purposes), please contact permissions@hbgusa.com. Thank you for your support of the author’s rights.


Little, Brown Spark


Hachette Book Group


1290 Avenue of the Americas, New York, NY 10104


littlebrownspark.com


twitter.com/lbsparkbooks


facebook.com/littlebrownspark


First ebook edition: April 2020


Little, Brown Spark is an imprint of Little, Brown and Company, a division of Hachette Book Group, Inc. The Little, Brown Spark name and logo are trademarks of Hachette Book Group, Inc.


The publisher is not responsible for websites (or their content) that are not owned by the publisher.


Maps by Matt Zebrowski


The Hachette Speakers Bureau provides a wide range of authors for speaking events. To find out more, go to hachettespeakersbureau.com or call (866) 376-6591.


ISBN 978-0-316-41198-1


E3-20200324-JV-NF-ORI














For the astounding Selma Astrid and her powerful currents
















Explore book giveaways, sneak peeks, deals, and more.









Tap here to learn more.







[image: Spark logo]















[image: image]
















INTRODUCTION



When the first rains came, the world changed forever.


They would have come sooner, by 100 million years or so, if not for the collision with another planet. It was roughly the size of Mars. The crash was so massive that our young Earth was engulfed in fire and mostly melted. A giant piece sheared off and most likely became the Moon. A magma ocean churned and raged on the surface of the wrecked planet.


Then, the primordial surface began to cool. A crust of iron-rich rocks hardened on the Earth’s magma ocean. A lighter crust formed too, floating like slag in a smelter. A smattering of zircons, best known today for their use as inexpensive gemstones, began to crystallize. Trace remnants of them can still be found today in ancient rocks of Australia, Canada, and Greenland.


Australia’s zircons have been dated as far back as 4.4 billion years. This signifies that continental crust began forming on Earth much earlier than previously thought, perhaps just 200 million years after our planet first congealed out of a swirling disk of cosmic dust and gas some 4.6 billion years ago. The chemical composition of these crystals tells us that at least trace amounts of liquid water were already present, despite Earth’s extreme volcanism and the inferno caused by its collision with the other young planet. Like miniature time machines, zircons offer a glimpse into the Earth’s earliest eons, the Hadean (named after Hades, the Greek god of the underworld) and the Archean (derived from the Greek word arkhē , meaning “beginning”). From their chemistry, we’ve learned that our world’s early magma ocean cooled quickly and that continents and water came soon after.


By four billion years ago, if not sooner, rain began falling from the young sky. Water pooled in lakes and seeped into the ground. Water flowed overland into rivulets, streams, and rivers to the newly filling seas. Water evaporated into the poisonous air, condensed into clouds, and rained down again to complete the cycle. Water began eroding Earth’s infantile, thickening continental crust, opening an eternal war against the continents.


Bit by bit, the rains broke down the high ground and filled in the low. They dissolved rock and loosened minerals. They weathered mountains and nudged their detritus downhill. Trickles found one another, came together, and grew stronger. They joined together, over and over, until millions combined into a powerful force—rivers.


The rivers had one job to do: Move it all downhill. Down, down to the sea.


Where tectonic collisions raised mountains, water and gravity allied to grind them down. Where plates wrenched open new seas, rivers toiled to fill them. Muddied with silt, their waters coalesced like roots toward a stem. Gravel jostled and rolled down flowing branches to some final destination.


At the end of their run, the rivers died in seas and lakes. Spent, they dumped their sediments and evaporated like spirits, rising aloft, back to the high ground to attack, flatten, carry, and dump again. Mountains are tough, but even the mightiest spire is doomed to fall to this tireless enemy. The water cycle outlasts them all.


By at least 3.7 billion years ago, rivers were steadily depositing sediments into the world’s oceans. A couple hundred million years later, blue-green cyanobacteria—the world’s earliest photosynthesizers—began generating whiffs of oxygenated air. Around 2.1 billion years ago this oxygen production surged. Pyrite (fool’s gold) and other readily oxidized minerals disappeared from the riverbeds. The world’s iron-rich soils reddened like rust.


Another billion-plus years passed. Then, between 800 and 550 million years ago, the ocean’s exhalation of oxygen surged again. Sponges, flatworms, and other strange new marine life-forms appeared. In the eons to follow, these early organisms would persevere, advance, and eventually populate our world in strange and marvelous ways.


Meanwhile, the continents thickened and crashed about. New mountain ranges swelled and were beaten down. But their rocky substance was transmuted, not lost. The relentless rivers spread their debris across the lowlands, building wide, flat valley plains. Deep stratigraphic sequences were laid down, layer upon layer, slowly infilling the basins and seas. River deltas pushed out fingers of new land far offshore into the oceans.


Rivers are literally universal. From orbiting spacecraft, we see them on other worlds. Mars once had abundant liquid water, and its surface is now scarred with the dry channels, deltas, and layered sedimentary deposits of ancient rivers. At this very moment there are rivers flowing actively on Titan, a cold distant moon of Saturn. Their fluid is liquid methane and the bedrock they carve is believed to be made of ice, but the valleys, deltas, and seas they are busily creating are eerily Earthlike in pattern and form.


Oceans opened and closed. Continents crashed and bulged. Some of the rivers’ sediments were dragged deep down into the Earth’s mantle on the backs of subsiding tectonic plates, where they were ferociously squeezed and heated. The cooked remains further thickened the continents and rose, like heated wax in a lava lamp, to cool into the hardened roots of new mountain ranges. Eventually some of this same material was exhumed, pulverized, and carried off by rivers once again, for yet another journey back to the sea.


Our world’s destructive construction project never ends. Mountain ranges rise, then are pounded into sand. Their debris fans out across river valleys, deltas, and offshore continental shelves. Every earthquake, every landslide, every raging flood, marks just another little rumble in this ceaseless war between two ancient forces—plate tectonics and water—that are locked in combat for the shape of our world’s surface. Their war will continue for at least another 2.8 billion years or so, until our dying, expanding Sun boils away every last drop into steam.


Today, the rivers struggle to carry their loads to the sea. They slide past hardened cities, yoked by dams, throttled by engineers, overlooked by most. Still, the rivers prevail. They will outlast us all.


But we will not endure without them.
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The many ways that humans use rivers have varied by region and changed over time. Yet their importance to us has persisted because they provide us five fundamental benefits: access, natural capital, territory, well-being, and a means of projecting power. The manifestations of these benefits have changed, but our underlying needs for them have not.


In Egypt, for example, the Nile River once supplied natural capital in the form of silt-rich floodwaters. Today, it supplies natural capital in the forms of hydroelectricity, municipal water supply, and high-value riverfront real estate in downtown Cairo. The Hudson River once supplied the Lenape with fish, then European immigrants a transportation gateway to the continent. Today this same river provides access to precious waterfront parks in New York City, a teeming metropolis with little greenspace. The details varied, but the five overarching benefits remained durable. Through these provisions, rivers have been serving human civilizations ever since our first great societies rose along the banks of the Tigris-Euphrates, Indus, Nile, and Yellow Rivers in present-day Iraq, India-Pakistan, Egypt, and China.


Throughout human history, our attraction to rivers has been on display through art, religion, culture, and literature. They meander through the paintings of Van Gogh and Renoir, the writings of Muir and Thoreau, the music of Johann Strauss II and Bruce Springsteen. Enduring works of fiction, from Twain’s Huckleberry Finn to Coppola’s Apocalypse Now rose from the dark waters of their imagining. People the world over are calmed by the sounds of rushing water from brooks, fountains, and sleep-therapy machines. To bathe in the Ganges River is a moving religious moment for millions of Hindus, as is the baptism rite for millions of evangelical Christians. Virtually all of our great cities—the world’s epicenters of knowledge, culture, and power—have a river running through their core.


This book contends that rivers hold a grandly underappreciated importance to human civilization as we know it. Rivers are of course important in many practical ways: they supply us with drinking water, coolant for power plants, and a means of removing sewage, for example. But they also shape us powerfully in less visible ways. Our repeated explorations and colonizations of the world’s continents were guided by rivers. Wars, politics, and social demographics have been jolted by their devastating floods. Rivers define and transcend international borders, forcing co-operations between nations. We need them to produce energy and food. The territorial claims of nations, their cultural and economic ties to each other, and the migrations and histories of people trace back to rivers, river valleys, and the topographic divides they carve upon the world.


Rivers are beautiful, but their hold over us is far more than aesthetic. Their allure stems from the intimate relationship we have shared with these natural landscape features since prehistoric times. Our reliance on them—for natural capital, access, territory, well-being, and power—has sustained us for millennia and grips us still.















CHAPTER 1



THE PALERMO STONE


Near busy downtown Cairo, at the end of a built-over island, stands a modest square structure. Atop its thick stone walls is a cone-shaped parapet. Surrounding the structure are a small palace, a museum celebrating the famed Arabic singer Om Kolthoum, and the Nile River.


If you enter the structure, you’ll discover it caps a stone-walled shaft, nearly forty feet square, sunk deep into the earth. Stone steps descend in flights around its walls. Rising up from the gloom, in the center of the space, is a massive marble column. Deep marks are cut into its octagonal sides at roughly equidistant intervals. Along the chamber’s lower walls three subterranean tunnels radiate away toward the Nile.


Inside this chamber, the din of the Middle East’s most crowded city is hushed. The entire shaft is invisibly encased in concrete, and the tunnels are sealed. But if they were reopened, the waters of the Nile River would rush in, flooding the chamber until its water level matched that of the river outside. The marks on the column could then be used to measure the height of the river. And for five thousand years this device, and dozens of others like it, served a critical purpose for the governance and survival of human civilization in Egypt.


The structures are called Nilometers (in Arabic, miqyas), and they were designed to empower Egypt’s rulers with constant updates on the progress of the annual flood of the Nile, one of the most predictable rivers in the world. Each summer, under rainless skies and baking heat, the Nile River would mysteriously swell over a period of weeks, crest its banks, gently flood the land, and then slowly recede. To an ancient people living in what is today called the Sahara Desert, this unfathomable, glorious annual event was miraculous and divine. They understood nothing of the physical reasons for the predictable arrival of the annual flood, but everything about its power.


The importance of the Nile River flood to the early Egyptians cannot be overstated. By enabling them to raise food and livestock in the desert, the flood enabled their civilization to exist. It will therefore not surprise you that accurate knowledge of the exact day and water level of its crest was of paramount importance to Egyptian rulers. Under their watchful eyes, the river’s water level would crawl up the Nilometer, halt, and then start a gradual descent, thus marking the passage of that year’s maximum water supply (see color plate). Pronouncements would be uttered, criers would shout, and slaves would rush to breach temporary earthen dams, allowing the Nile’s water to spill into the parched fields. Under the glaring sun, it spread out across the valley, inundating it for a few weeks before receding. Farmers followed close behind, pushing seeds into the rich mud. Like a dark sash cutting through the desert, the low-lying areas along the Nile River valley and its lobe-shaped delta jutting into the Mediterranean Sea turned green. The crops were irrigated and another year of survival was assured.


Even before the season’s first seed was planted, Egypt’s rulers already knew how big the harvest would be. They knew whether the following year would bring festivals or famine. The height of the flood peak, marked by the Nilometers, correlated directly with how much acreage of surrounding land would be inundated and planted. They already knew how much grain the farmers would produce—and they proclaimed the year’s taxes accordingly.
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The Nilometer on Roda Island, in present-day Cairo, was founded in 861 CE, making it one of the youngest in Egypt. Earlier Nilometers were built along ancient, now-vanished river channels for thousands of years. At least four types have been discovered: a simple stone column, a wall or corridor of steps descending down into the water, a circular walled well (often ringed by steps descending down its sides) with openings to the river, and a combined well and column like the one in Cairo. The cut markings measured units of length called cubits, roughly as long a man’s forearm. In what may be the first direct linking of a quantitative scientific measurement to public health, Pliny the Elder used data from a Nilometer in Memphis, a now-ruined city on the Nile River delta, to predict the food security of ordinary Egyptians. Twelve cubits, he wrote, spelled death from famine. Thirteen, hunger. Fourteen, gladness. Fifteen, all was good. Sixteen, unbounded joy!


For thousands of years, Egyptians (and later, their invaders) used Nilometers to track the progress of the annual Nile River flood. So critical were these measurements that the annual water levels were etched, together with other important records like agricultural yields and tax revenues, onto an important stone slab (a stele) known as the Royal Annals. Seven fragments of the Royal Annals are held today by museums in Cairo, London, and Palermo. Their significance went unrealized for decades because they were untranslated and mostly bought from random antiquities dealers. One chunk is said to have been discovered while in use as a doorsill. The largest and best-preserved piece lay ignored until 1895, when a French visitor to Palermo noticed it languishing outdoors in the corner of a museum courtyard.


That fragment is now known as the Palermo Stone. Together with its six companions, it has shed more light on the history of ancient Egypt than any other archeological discovery. It was carved during the pharaonic Fifth Dynasty in the twenty-fifth century BCE, and includes a record of the Nile River’s peak flood level for every year as far back as the early First Dynasty, approximately 3100 BCE. The river’s flood history thus comprises humanity’s longest written scientific data record. Researchers have since used it to illuminate everything from natural climate variability to occasional outbreaks of social upheaval in ancient Egypt.


In the early 1970s, the Harvard University astronomer Barbara Bell was the first to link low Nile flood levels to the so-called First Dark Age of early Egypt, when the long-stable civilization fell into anarchy, bringing its Sixth Dynasty and Old Kingdom to a crashing end. Some of the grimmest decades in Egyptian history are associated with this period, with an overall breakdown of social order that included revolution, murder, looting, tomb robbing, and farmers too frightened to plant the fields.


Such episodes were rare. To help prevent them, Egypt’s rulers tightly restricted access to the information provided by their Nilometers. The structures were built inside or next to controlled temples, and only priests or other high-ranking officials were allowed to inspect them. The agricultural planning that was built around this system is one reason why the pharaonic empires survived for some three thousand years, suffering only three dark ages between the emergence of a unified Egyptian state (the First Dynasty, around 3100 BCE) and its conquest by Alexander the Great and subsequent absorption into the Roman Empire in 30 BCE.


It is unknown whether Egypt’s seductive and last independent ruler, Cleopatra VII, reflected upon the importance of the Nilometers as she lay dying from poison, but they were nonetheless a lasting part of the pharaohs’ legacy. Egypt became a vassal of the Roman Empire with the Nile River valley supplying about one third of Rome’s grain supply. Cairo’s Nilometer remained in operation until 1887, a thousand-year run. Flood-irrigation agriculture continued until 1970, when the construction of the Aswan High Dam ended the annual flood of the lower Nile valley. Egypt thus traded the Nile’s natural capital of flood irrigation for that of stable, controlled irrigation and hydropower generation.


For millennia, the benevolent annual flood of the Nile River sustained the Egyptian people and entrenched the power of its rulers. Without it, one of the world’s most stable and glorified civilizations would never have happened.


The Land Between the Rivers


Egypt’s pharaonic dynasties were unusually persistent, but they were hardly the first river societies. By 4000 BCE—more than a thousand years before the first Egyptian pyramid was built—an ancient civilization of Sumerians established some of the world’s oldest cities in lower Mesopotamia, the dry but fertile plains stretching between the Tigris and Euphrates Rivers south of Baghdad in modern-day Iraq. The origins of this civilization date back even further, perhaps as early as 7000 to 6000 BCE, when small-scale farmers began experimenting with stream irrigation in northern Iraq. The technologies they devised to divert water out of naturally flowing channels onto farmland would lead to humankind’s lasting invention, the city.


Mesopotamia, which means “Land between the Rivers,” was utterly different from Egypt. The Nile River flood spilled out gradually and gently upon the land and arrived in August, coinciding with peak agricultural water demand. The Tigris and Euphrates Rivers, in contrast, flooded from March to May, too early for optimal planting. To be useful for irrigation, the water had to be stored behind check dams, cajoled into smaller, more tenuous planting areas, or lifted up out of the main channels later in the year, when water levels were low. Their floods were violent, unpredictable, and damaging. The Nile flowed sedately through a single, stable channel, whereas the Euphrates River, in particular, split into madcap shifting branches, sometimes abruptly abandoning its channels to carve out a new path. Such sudden course shifts, called avulsions, instantly rendered useless years of backbreaking work spent building dikes and irrigation ditches.


Mesopotamian farmers had no choice but to follow the rivers’ gyrations around, digging new waterworks and cleaning out others choked with silt. Even without avulsions, the Land between the Rivers was prone to destructive floods that would periodically wipe out farmers’ efforts and bury their fields in useless sand. The chronic damage wreaked by floods, avulsions, and ordinary sedimentation led to a shifting patchwork of high-maintenance planting fields and irrigation infrastructure that was intermittently constructed and abandoned.


Despite these problems, irrigating the fertile plain was highly productive. Farmers grew more food than they could consume, creating surpluses that could then be traded. The population grew, and as early as 5200 BCE, fledgling towns with names like Eridu and Uruk began appearing along the shifting riverbanks. The economic and political forces that drove their experiences are still debated, but one thing is certain: Without the food surpluses reaped from irrigation agriculture, these settlements would never have developed.


As the young towns expanded, agricultural production intensified, the irrigation waterworks became more complex, and water planning became more centralized. Decision-making power shifted to urban priests and bureaucrats, and crops were taxed to support a ruling class. Other technological advances—like the ox-drawn scratch plow and the invention of long, narrow fields (which require fewer turns to plow than square fields)—further accelerated the production of wheat and barley. Uruk, Eridu, and other settlements along the Tigris-Euphrates waterways grew into regional centers of power and formidable city-states. Trade blossomed, and the river channels themselves became vital transportation routes for boats. By 4000 BCE urbanization had spread throughout southern Mesopotamia, with some eighty percent of all Sumerians living in cities. Uruk, with an estimated population of as many as 100,000 people, was the largest city that the world had ever seen.


Sometime after 2000 BCE, Uruk’s river channel shifted and abandoned the city. Devoid of water, its populace emptied out. Today, from satellite mapping, we can see how the locations of dozens of abandoned Sumerian cities and hundreds of archeological sites align with faint traces of ancient, long-dry river channels crisscrossing the Land between the Rivers. Uruk lies half-buried in blowing sand, its ghostly ruins marking the first of many empires—Akkadian, Babylonian, Assyrian, Ottoman, British, and Iraqi, to name a few—that would rise and fall over the following millennia in this deeply historic region.


Ark of the Tigris-Euphrates?


The twining Tigris-Euphrates river channels provided the food, water supply, and trade routes enabling Sumerian city-states to flourish. From these cities rose the beginnings of organized government, commerce, religion, and some of the world’s oldest known literary writings.


These writings include a remarkable series of twelve clay tablets, inscribed in crisp cuneiform lettering, dug from the ancient ruins of Nineveh near present-day Mosul, Iraq. One of them tells the story of an ancient visionary who received divine instruction to build a gigantic ship. It had to be built large enough to accommodate representatives of all living animals. Later, a black cloud rose from the horizon and a catastrophic flood inundated the world for six days and seven nights, destroying everything except the great ship. When the floodwaters subsided, the visionary and his passengers found themselves perched on a mountaintop, but they were otherwise unharmed and free to repopulate the world.


This flood story sounds like the biblical Genesis account of Noah and the Flood, but in fact predates the Old Testament by more than a millennium. It is written on one of the twelve tablets of the Epic of Gilgamesh, which describe a legendary king of Uruk. The earliest stories on these tablets, which themselves date to 1200 BCE, trace back to 2100 BCE, and they were likely adapted and rewritten from even older versions.


From other archeological evidence we know there really was an Uruk king named Gilgamesh who ruled sometime between 2800 and 2500 BCE. His city is mentioned in the Old Testament (called “Erech,” Genesis 10:10), and other similarities between the Epic of Gilgamesh and the biblical story of Noah and the Ark suggest that both documents share a common origin in ancient Iraq. Based on the age of the Sumerian tablets (and some even earlier writings from which they borrow) the origins of the Great Flood legend can be traced back for thousands of years, perhaps even into the Neolithic Period in Mesopotamia, around eight to twelve thousand years ago.


While there is absolutely zero geological evidence of a global flood during these (or any other) times, numerous credible studies suggest that a real-world local catastrophe may have inspired the legend. One popular hypothesis is that rising global sea levels forced a surge of seawater over the Bosporus outlet into the Black Sea. Another singles out the lowermost end of the ancient Tigris-Euphrates river valley, now part of the seafloor of the Persian Gulf.


At the height of the last ice age (called the Last Glacial Maximum, or LGM) around 21,000 years ago, global sea level averaged some 125 meters lower than today. The present-day Persian Gulf, extending from Dubai to Kuwait City, was a broad river valley dotted with freshwater lakes. What is now the Strait of Hormuz, one of the most strategic and militarized maritime corridors in the world, was a flat, wide, fertile river valley. Due to its gentle topographic slope, this ancient valley became inundated when global sea levels rose rapidly from approximately 10,000 to 4000 BCE, due to the melting of continental ice sheets and thermal expansion of ocean water as it warmed. The rising sea expanded more than a thousand kilometers inland, drowning the river valley and creating the present-day Persian Gulf. Because of the valley’s extremely flat topographic relief, the sea’s advance averaged more than 100 meters per year, and sometimes more than 1 kilometer per year.


To the region’s human inhabitants, living on what is now the muddy seabed of the Persian Gulf, the relentless inundation of their homeland over the course of many generations was surely a noticed and traumatic event. Oral (and eventually written) accounts of their forced migration may have passed down to their descendants and could be the original source of the Gilgamesh epic, the Old Testament account of Noah and the Ark, and other ancient Great Flood legends.


Secrets of the Sarasvati


The Egyptian and Sumerian civilizations are highly studied, but they pale in sheer scale to the Harappan civilization of South Asia. Between approximately 2500 and 1900 BCE this remarkably advanced culture flourished along the Indus and Ghaggar-Hakra River valleys and their tributaries across a large swath of modern-day Pakistan and northwestern India. One archeological study at Bhirrana, India, suggests that the Ghaggar-Hakra settlements may have been established even earlier, between 7000 and 5000 BCE. If true, this means the Harappan civilization emerged nearly two thousand years before the earliest Sumerian city-states.


Harappan villages, towns, and cities eventually spread across more than a million square kilometers, an area larger than the Egyptian and Mesopotamian civilizations combined, from the foothills of the Himalayas down to the coast of the Arabian Sea. Their inhabitants invented writing, granaries, brick-lined water wells, and urban planning. They built sophisticated municipal plumbing systems with running-water baths, toilets, aqueducts, and enclosed sewers—some two millennia before these same defining features of modernity appeared in ancient Rome.


Like the Egyptians and Sumerians, the Harappans were a river people. They planted and irrigated crops of wheat, barley, millet, and dates in the fertile floodplain silt deposits. Food surpluses supported urbanites living in well-planned cities built with burnt bricks. The best-studied are Mohenjo-daro and Harappa, two particularly large cities being excavated in modern-day Pakistan. In the mid-nineteenth century, their ruins were mined by colonial British railroad engineers, who used the ancient bricks for track ballast. The antiquity and importance of these ruins were not appreciated until 1924, when the first archeological studies began.


For reasons not fully understood, the Harappan civilization and its remarkably advanced technologies faded away. People vanished first and most precipitously from the Ghaggar-Hakra River valleys around 1900 BCE. Out of nearly fifteen hundred currently known Harappan archeological sites, almost two-thirds are located along the ancient, dried-up remains of the Ghaggar River and its tributaries. A leading hypothesis for the disappearance is that a prolonged weakening of the Indian monsoon season caused these rivers to dry up, making the region too arid for crops. Today, satellite images reveal numerous traces of long-gone river channels in this now-parched area. All that remains of the Ghaggar River is an erratic, intermittently flowing ribbon that disappears in the Thar Desert. Its demise might even have inspired the mythical disappearance of the Sarasvati River, first mentioned in the oldest known Sanskrit religious writings, the Rigveda, around 1500 BCE, and an important legend in India today.


Yu the Great Returns


Farther to the east, Chinese civilization took root in the fertile but deadly floodplains of the Yangtze River (Chang Jiang) and Yellow River (Huang He). As early as 6000 BCE, rudimentary rice cultivation appeared in two separate locations along the Yangtze, near the present-day cities of Shanghai and Changsha. China’s earliest discovered rice paddies, found at the Kuahuqiao archeological site near present-day Hangzhou, appeared around 5700 BCE. The early Majiabang and Hemudu cultures depended upon freshwater foods like wild rice, lotus seed, cattail plants, and fish.


To the north, in the Yellow River valley, a group of millet farmers called the Yangshao culture flourished from about 5000 to 3000 BCE. China’s earliest known writings come from this region, inscribed first on bones, then on bronze, wood, bamboo, and eventually paper. According to these inscriptions, Chinese civilization began along the Yellow River, with the San Huang (Three Sovereigns), the Wu Di (Five Emperors), and the first dynasties—Xia, Shang, and Zhou (Three Dynasties). Chinese oral tradition holds that the first Xia dynasty originated sometime between 2200 and 2070 BCE and that its founder was Yu the Great.


Yu the Great is an important traditional figure in China. According to the Shiji (Records of the Grand Historian), a series of massive floods once wreaked successive waves of disaster upon the millet farmers living in the Yellow River valley. For nine years, Yu’s father tried unsuccessfully to block the floods by building dams and dikes. But Yu succeeded where his father failed, by cutting canals to drain away the water instead. After thirteen more years of digging ditches, often toiling alongside his laborers, Yu the Great mastered the Yellow River and won the loyalty of his people. His political power consolidated, he created Xia, the first dynasty of China, declaring himself its first king with all subsequent kings to be determined by hereditary succession.


This traditional history still enjoys widespread popular acceptance in China but has clashed with evidence-based archeology. In the 1920s a skeptical group of historians formed the Yigu Pai (“Doubting Antiquity School”) to challenge the existence of both Yu the Great and the first Xia dynasty. In particular, they pointed out that the purported start of the Xia dynasty (around 2200 to 2070 BCE) fails to align with any noteworthy expansion or innovation in archeological artifacts unearthed in the Yellow River valley. The Erlitou culture—associated with a wave of innovations in ceramics, bronze, and jade—did appear later (as early as 1900 BCE) but its timing was at least two centuries later than the traditionally held start of the legendary Xia dynasty.


Nearly a century later, scientific advances in the mapping and dating of ancient flood deposits may help to settle the matter. In 2016 a team led by Qinglong Wu of Peking University published in the journal Science provocative geological evidence of a cataclysmic flood in the upper reaches of the Yellow River. Their research suggests that an earthquake triggered a landslide far upstream in the Jishi Gorge, a deep canyon cut by the upper part of the river near the Tibetan Plateau. The landslide buried the gorge with nearly 800 feet of debris, creating a natural dam that blocked the river. An enormous lake began infilling behind the dam, eventually overtopping and bursting it. The lake emptied out, sending a catastrophic flood raging through the Yellow River valley. Radiocarbon dating of the flood deposits fix the date of this great flood at 1922 ± 28 BCE.


That date aligns perfectly with the dawn of the Erlitou culture, some 1,500 miles downstream of Jishi Gorge, where the Yellow River leaped from its channel and began carving out a new course across the North China Plain. Subsequent flows passing through this newly created riverbed would have taken many years to equilibrate and control, possibly corresponding to the legend of Yu the Great’s (and his father’s) years of effort to control the river’s course. In the general vicinity and time of this avulsion appeared an explosion of technological innovation in ceramics, bronze, and jade. This coincident timing supports the idea that China’s civilization rose from the aftermath of a cataclysmic flood in the Yellow River valley, with the Erlitou culture in fact being the “lost” Xia dynasty.


We may never learn if Yu the Great was a person or myth, and further research is needed to confirm or dispute this particular study. But this ancient legend draws a clear connection between successful flood control along the Yellow River and the organization of mass labor, top-down political power, and the origin of political dynasties. Put another way, a society’s recovery from an extreme river flood may well have sparked nearly four thousand years’ rule under a dynastic system of government in China.


Wittfogel’s Waterworld


A common theme runs through the four stories of great civilizations described thus far. All formed along wide, flat river valleys having fertile silt soils but scanty rainfall. Rain-fed agriculture was difficult or impossible to sustain in these areas, so river irrigation was a critical requirement for these societies’ growth and survival.


The natural capital of rivers—water for irrigation, fertile floodplain soils for planting—was exploited and managed through ingenious human inventions like Nilometers, canals, dikes, dams, and water-lifting devices such as Archimedes’ screw. Despite omnipresent dangers of floods, avulsions, and droughts, agriculture was so successful that food surpluses—in particular storable grain—became possible. Taxing and trading these surpluses enabled the emergence of new professions, social classes, and cities.


Freed from the daily chore of producing their own food, people developed new occupations, including scribes, accountants, priests, merchants, politicians, and soldiers. They concentrated in compact settlements where it was easier to interact and which could be fortified against marauders. And as these settlements grew, inventors found new ways to press rivers into service—for municipal water supply, sewerage, and trade with other population centers.


As these societies grew in number and complexity, so also did their need for agricultural productivity. Indeed, the very survival and political stability of these great civilizations depended upon good maintenance of their irrigation waterworks. So imperative was this requirement that the German-American historian Karl Wittfogel (1896–1988) named them “hydraulic societies.”


A survivor of Hitler’s concentration camps, Wittfogel immigrated to the United States after international pressure persuaded the Gestapo to release him. He became a naturalized American citizen and academic, serving on the faculty of Columbia University and later the University of Washington. In part due to his searing experience with “that inferno of total terror,” (as he described the Nazi camps), Wittfogel became consumed with understanding the origins and nature of totalitarian power. Today, he is mainly recalled for two things: icily testifying before two McCarthy-era investigative committees that several of his fellow scholars were probably Communists, and writing a deeply influential book titled Oriental Despotism: A Comparative Study of Total Power (1957).


Together with a series of academic articles, Oriental Despotism argued that the level of organization and mass labor needed to sustain river irrigation infrastructure—and therefore food surpluses, taxation, and a ruling class—was so great that the rise of an authoritarian, bureaucratic society was the most likely political outcome in such places. A ruling class run by priests or kings, argued Wittfogel, would inevitably emerge to impose top-down control over the water, land, workers, flood control, and repairs necessary to manage large-scale complex waterworks and keep them in good working order. State control of this infrastructure would inevitably lead to an oppressive, bureaucratic government too formidable to be resisted by ordinary citizens.


Hydraulic societies were thus stable, but their very survival relied upon continued good management of their waterworks, thus encouraging strong authoritarian rule and state control. Weak management or catastrophic failure—from neglect, war, avulsions or climate change—could lead to food shortages and political upheaval, tipping them into decline or collapse. Examples of such disruptions permeate the histories of ancient Mesopotamia, the Indus River valley, and China, and happened occasionally even in the relatively stable Nile River valley.


Oriental Despotism expressed a groundbreaking idea that has since evolved after decades of study and debate. Not all historical civilizations with complex waterworks evolved into authoritarian states, for instance. There are also known examples in which an authoritarian state came first and developed waterworks later. And environmental dependencies, even critical ones like water and food systems, do not in themselves determine political outcomes. But even Wittfogel’s critics agree that a core requirement for the establishment of the early great civilizations along the Nile, Tigris-Euphrates, Indus, and Yellow rivers was the successful exploitation of these rivers’ natural capital and an ability to adapt or recover from disruptive floods and avulsions. Where these requirements were achieved, food surpluses, taxation, and social hierarchy followed. Manipulation and control of rivers thus led to the birth of densely populated, complex, hierarchical societies (authoritarian or otherwise). The dawn of the multi-profession, multi-class city ruled by elites had begun.


Knowledge, from the Breasts of Hapi


One of the many strengths of a taxed, occupationally diverse urban society is that it can afford to support a few thinkers. What problems, what questions consumed the earliest intellectuals? Few would deny the benefits that science, engineering, and law have brought to humanity, or that these problem-solving approaches broadly underpin our world today. Where did these three distinctly human institutions come from?


Although they would not become recognizable in modern form until at least the Renaissance, the origins of science, engineering, and law trace back to the earliest civilizations, and often involved appropriating natural capital and human well-being from streams, rivers, and other forms of flowing water. Around 3000 BCE, an unknown artist carved a depiction of an irrigation canal into the stone mace-head of “King Scorpion,” a mysterious pre-dynastic ruler in lower Egypt. Through trial and error, the Sumerians, Harappans, Egyptians, and Chinese diverted rivers away from their settlements and onto their croplands with canals and dikes. Terracotta pipelines and sewers were used extensively by the Hellenic civilization of ancient Greece and later copied by the ancient Romans. The Romans plumbed their public baths, fountains, and villas with pipes of lead or baked clay, and built extensive aqueduct systems to divert water to their cities. In the first century BCE, Vitruvius of Rome dedicated an entire volume of his famous treatise De architectura to issues surrounding the diversion and management of flowing water.


Pragmatic and uninformed, this early body of work was feeling its way through the basic tenets of what we today call civil engineering. Some of these early proto-engineers’ accomplishments were spectacularly impressive, such as the Romans’ famous arched aqueducts. Many of these gravity-fed structures are still standing today. Yet in other ways the ancient proto-engineers were surprisingly ignorant.


Take, for example, one of the most basic of all river measurements, discharge (also called streamflow). Discharge describes the volume of water passing a fixed location over some unit interval of time (e.g., gallons per minute, cubic meters per second, cubic kilometers per year, and so on). It is used to govern everything from the management of dams and reservoirs to the maximum legal flow rate of the showerhead in your bathroom. The discharge of a river, canal, or aqueduct is equal to the planar cross-sectional area of its flow multiplied by the average flow velocity across that plane. It’s a simple concept, but the ancient Greeks and Romans believed that enlarging or constricting a watercourse alone controlled its rate of flow. They strangely overlooked or ignored the importance of flow velocity, which can be regulated by adjusting a watercourse’s slope.


A rare exception was a mathematician and proto-engineer named Hero (also called Heron) who lived in Alexandria, Egypt, during the first century CE. He is famous today for writing two radical books, Pneumatica, which set forth some founding principles of hydraulics, and Dioptra, which basically invented land-surveying. The content of these books was so groundbreaking that Hero has since been called the First Engineer. Among numerous watery concepts presented in Pneumatica (the siphon, irrigation, and drainage, for example) Hero explained how flow velocity, not just cross-sectional area, was needed to correctly determine flow through an aqueduct, river, or spring. His lucid description of the necessary calculations was roundly ignored by his contemporaries, and the concept of discharge would not be instituted for another sixteen centuries. A Benedictine monk and student of Galileo Galilei named Benedetto Castelli finally established it for good in his work Della Misura dell’Acque Correnti (On the Measurement of Running Waters) in 1628.


It is an easy trap to over-romanticize the wisdom of the ancients. Ancient Greeks favored vague, even stirring explanations of the natural world, but were remiss or generally uninterested in quantitatively measuring it. In his 1970 book History of Hydrology, Asit Biswas observes that even Aristotle, one of the greatest intellects of all time, propagated myths such as the assertion that men have more teeth than women, yet never bothered to confirm it by examining the mouth of either his wife or mistress.


The ancient Greeks’ penchant for qualitative answers to questions is understandable, given how little people understood about the natural world in their time. And of the many mysterious natural phenomena begging for explanation, few so captivated the early philosophers as the movement of the stars in the night sky and the origin of the Nile River flood.


Thales, from Miletus (an important city in its time, with ruins still visible in what is today western Turkey), was the first to seek natural, rather than supernatural, explanations for the latter phenomenon. This was unheard of at the time. The ancient Egyptians, who had been living comfortably along the Nile’s riverbanks for three millennia, believed that its life-giving annual flood poured forth from the heavy swinging breasts of the god Hapi, depicted in ancient carvings as an androgynous figure with beard, loincloth, and bulging, possibly pregnant, belly. Thales rejected this divine explanation, proposing instead that the south-blowing winds that appear in Egyptian summers pressed back against the river’s north-flowing water, restraining it until the wind was overcome and a flood was released.


Thales’ hypothesis was dismissed by Herodotus, who observed that the flood appeared even when the winds did not, and that other rivers experiencing winds in the opposite direction of their currents were unaffected. Herodotus in turn proffered his own baffling physical explanation, in which the flood was created by the seasonal movement of the Sun and Egypt’s absence of rain. Over the next six centuries, many other Greek and Roman philosophers—including Diogenes, Democritus, Ephorus, Strabo, Lucretius, and Pliny—all proposed their own physical explanations for the origins of the river’s flood. Although no actual field studies or measurements were attempted, the discourse marked the earliest glimmerings of what we would today call a scientific debate.


All of them were wrong. None understood that the seasonal precipitation cycle far upstream in the Ethiopian highlands drove the mysterious phenomenon. But these intellectuals’ debates over the source of the Nile River flood—together with a handful of other debates in astronomy, cosmology, and mathematics—created a new style of proposing and debating rational, physically based hypotheses to explain the world around them. A rebuffing of mysticism and the pursuit of knowledge for its own sake had begun. The origins of science and rational thought can be traced as far back as Thales and early philosophical debates about the origin of the annual Nile River flood.



The Hammurabi Code


Since earliest times, societies have used rules to regulate civil order and the distribution of natural resources. If a rule is broken, justice is served by punishing the offender, compensating the victim, or both. Indeed, our innate hunger for some sort of justice system traces back at least four thousand years, when the first known laws were codified in writing. What were the earliest proto-lawyers concerned about, and how did their efforts influence our modern legal systems?


The first known written laws come from the archeological sites of Nippur, Ur, and Sippar, three ancient Sumerian cities along the banks of the Euphrates River. From the ruins of these cities were unearthed four small cuneiform tablets. One was deciphered in 1954, and cross-referencing and translating it with the others took nearly three decades more. As the painstaking linguistic research neared completion, it became apparent that the tablets, dated to around 2100 BCE, were the oldest legal texts ever found. Of at least thirty-nine clear laws inscribed on these ancient tablets, thirty-two have been deciphered. They are known as the Ur-Nammu Law Code.


A more extensive set of up to 282 laws, carved into a massive black stone slab standing over two meters tall, came into force three centuries later. The slab was dug from the ruins of Susa, about 250 kilometers east of the Tigris River in present-day Iran, but had originally stood in a Mesopotamian temple. It is called the Code of Hammurabi because it was placed there by Hammurabi, a powerful Babylonian king who ruled Mesopotamia from 1792 to 1750 BCE. Like the Ur-Nammu tablets, the Code of Hammurabi spelled out rules and punishments deemed necessary to preserve civil order and govern resources in one of humanity’s earliest civilizations. It stands today in the Louvre and, together with the Ur-Nammu Code, provides a rare glimpse into the values of the civilization growing four thousand years ago in the fertile floodplain between the Tigris and Euphrates Rivers.


A reading of the Ur-Nammu and Hammurabi codes reveals that people of that time were worried about sex, violence, divorce, slaves, lying, and irrigation water. During Ur-Nammu times, most punishments were meted out as fines. For example, if a virgin slave girl was “deflowered with violence,” the perpetrator would have to pay five silver shekels as punishment. The capital punishment of death was reserved for murder, robbery, or having sex with someone’s (non-slave) virgin wife.


The Code of Hammurabi, being far longer, details many more crimes and punishments. Levels of punishment differed between social classes (nobility, free men, and slaves), and it expresses the earliest known codification of the lex talionis (“law of retaliation”) concept of punishment:




If a man put out the eye of another man, his eye shall be put out. If he break another man’s bone, his bone shall be broken. If a man knock out the teeth of his equal, his teeth shall be knocked out.





This idea of justice as commensurate vengeance (“an eye for an eye, a tooth for a tooth”) would go on to permeate the Hebrew Bible and Christian Old Testament and still lingers in parts of the world today. The concept of differing levels of punishment for the same crime—depending on the perpetrator’s social class—would reappear again in colonial territories and in America during the slavery era and still persists less visibly today.


These earliest legal codes also mandated a surprising number of protections for vulnerable members of society. For example, in the Code of Hammurabi a virgin female rape victim would be held blameless, and her rapist executed. If a male slave married a free woman, the slave’s master could not enslave their children. Victims of robbery would be reimbursed by the government. Some of these ideas seem curiously progressive for such ancient times and, in some parts of the world, would be seen as progressive even today.


What about governance of natural resources? In both of these codes, river water (or the plants they irrigated) was the main natural resource cited. Related crimes included failing to properly maintain ditches and dams, accidentally flooding a neighbor’s field, and stealing irrigation equipment. The earliest known laws thus set forth legal precedents for responsible stewardship of water, personal liability, and property rights, alongside a sordid social brew of infidelities, sex crimes, assaults, thefts, loan defaults, graft, and other uncannily familiar human crimes.


Of course, some of the other legal concepts in these texts are utterly alien to us now. For example, the power to adjudicate was sometimes turned over to nature. If a man was suspected of sorcery or a woman of infidelity, the Euphrates River served as both judge and executioner: Accused individuals were thrown into the water and their guilt or innocence determined by whether they survived or drowned.


Rivers for All


Today, it is a bedrock legal principle around the globe that rivers cannot be owned. Even in countries with strong capitalist traditions, such as the United States and the United Kingdom, rivers are a class apart, reserved for the public good. This puts rivers in a category distinctly different from that of most other natural resources. It is extremely common for land, trees, minerals, and water from other natural sources (e.g., springs, ponds, aquifers) to be deemed private property. Rivers, air, and oceans, however, are treated very differently. Where did this precedent come from, and how does it shape the legal systems of today?


The idea dates at least as far back as ancient Rome. According to the Digest, a major compilation of Roman legal writings commissioned by the emperor Justinian in 530 CE, early Roman lawyers established many legal principles surrounding the consumption of rivers, public access to rivers, and the rights of private landholders living along rivers. These writings reveal that Roman society strongly believed that unlike other freshwater sources, a permanent, flowing river (flumen) belonged to the public (flumen publicum). Romans were also concerned about preserving freedom of navigation, particularly the free passage of boats. Springs, intermittently flowing streams, groundwater wells, and other smaller sources of water could be privately owned, but any natural river that flowed year-round, even non-navigable ones, were owned by the public for the benefit of all. With stops and starts, this principle has largely endured, enabling public access and free passage of navigation on large rivers to this day.


Roman jurists also codified rights for riparian landowners. While any citizen could boat, swim, or fish in a river, accessing it was a different matter. To cross private land, a sort of public easement or right-of-way (called a servitus) had to be negotiated and balanced against the needs of the private landowner. It was up to land surveyors and judges to handle a servitus, much as public easements are adjudicated in the United States and other countries today.


The Roman government had authority to approve diversions, dams, and other major river projects. If necessary, it could even appropriate private land for this purpose, an ancient precedent of eminent domain. However, preserving the “natural flow” of a river was legally enshrined, meaning that riparian landowners were protected against another entity polluting or diverting a river’s discharge upstream of their properties.


These three core ideas—freedom of navigation, public property (res publica), and private property (res privata)—were disseminated across the vast Roman Empire. The first two established the freedoms of trade, communications, and travel along the Tiber, Po, Rhine, Danube, Rhône, Saône, Guadiana, Guadalquivir, Ebro, Orontes, and Maeander Rivers, in what are today Italy, Germany, France, Switzerland, the Netherlands, Romania, Hungary, Serbia, Bulgaria, Slovakia, Ukraine, Moldova, Spain, Portugal, Lebanon, Syria, and Turkey.


The idea of res privata (together with influence from English Common Law, from the Middle Ages) would ultimately evolve into the legal concept of water rights, which holds that private property owners along a river have a right to use its water. Centuries later (after being watered down by U.S. courts to relax the Roman requirement of “natural flow” to one of “reasonable use,” thus allowing pollution by mills) this principle would enable an explosion of river-based industry and thousands of new settlements along millraces of western Europe and eastern North America. Had the Romans settled upon a different idea to govern rivers—say flumen privata instead of flumen publicum—the world would be a very different place today.


Wheels of Power


My life, and likely yours, calls for a fair amount of travel. If my destination is more than four hours away, I fly; if less, I drive. Only in the most remote locations where I work—places like Alaska, northern Canada, and Siberia—do I travel by boat. But where there are few airports and no roads, a canoe feels like a motorcycle. An aluminum boat with an outboard motor feels like an SUV. Rivers become roads, snaking through the wilderness. Well-traveled game trails follow the banks. Even in the depths of winter, northern rivers are active transport corridors for people and animals, cruising down the smooth frozen surfaces as they have since primeval times. Traveling these remote water routes today feels adventurous and quaint. But until quite recently, following rivers was the primary way that people traveled and explored the interiors of continents.
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Wolf prints along the Yukon River, Alaska. Since time immemorial, wildlife and people, including the earliest known human arrivals in North America, have used rivers and river valleys as natural travelways. (Laurence C. Smith)








Boat travel is relatively easy and has been around for millennia. No one knows when the first boat was made, and we probably never will. Indeed, they have been invented and reinvented many times throughout human history. The earliest models—dugout log canoes, bundles of reeds lashed together, wood frames skinned with bark or hide—have been unearthed in archeological sites all over the world. An eight-thousand-year-old log dugout was excavated at Kuahuqiao, the same archeological site near Hangzhou where China’s earliest rice paddies appeared. Other ancient watercraft have been unearthed in Egypt, Mesopotamia, West Africa, Southeast Asia, India, the Americas, and Europe.


The planked boat, a technological breakthrough that increased seaworthiness, was invented at least as far back as 1670 BCE in England (a single surviving plank was discovered in 1996) and probably longer, and by at least 500 CE in California (by the coastal Chumash people). In the ninth and tenth centuries CE, Vikings used nimble planked warships to terrorize Europe, sailing up rivers to raid what is now the Baltics and Russia and founding new settlements in such places as present-day Normandy, Swansea, and Dublin. They colonized Greenland and the previously uninhabited island of Iceland, and explored the rocky coasts of northeastern North America a half millennium before Christopher Columbus arrived in 1492.


In the eleventh and twelfth centuries, cities like Antwerp, Ghent, and Rotterdam, fueled by shipping and commerce, rose along the navigable river channels of the Rhine-Meuse-Scheldt delta in Western Europe. Other important river towns included present-day Amsterdam, Florence, Paris, and London. The trade networks they established presaged an urban, mercantilist European economy and eventual doom for the old agrarian feudal system of manor houses and serfdom.


Europe’s urbanization was further stimulated by growing interest in using waterwheels to extract mechanical power from rivers. Since at least Roman times, small waterwheel mills had been used to grind grain into bread flour; they were commonplace in villages and manor estates throughout Europe. The simplest involved diverting a flowing stream onto a horizontal paddlewheel, turning a vertical crankshaft that had a millstone affixed to its top. The shaft was typically covered by a small wooden shed raised above the stream, to shelter the miller and grain as the slowly revolving millstone ground against a stationary one. This humble device had no gearing or flywheels, but was enormously important for grinding modest amounts of flour just about anywhere a reliably flowing stream could be found. Importantly, it was also used to grind malted barley for making beer.


By the eleventh century if not sooner, advances in waterwheel technology had led to construction of more powerful systems. An undershot waterwheel used gearing and a larger, vertically oriented wheel that was partially lowered into the water. For rivers too large to dam, huge undershot waterwheels were mounted on ships—essentially floating factory mills—that anchored by the hundreds in the Rhine, Elbe, and Danube Rivers. The medieval cities of Vienna, Budapest, Strasbourg, Mainz, and Lyons all relied on these ship mills at various times in their history. During the twelfth century, the city of Toulouse had at least sixty ship mills anchored in the Garonne River, and in Paris nearly a hundred churned in the Seine.


An overshot waterwheel also used a vertical wheel but was turned by an elevated stream of water, usually obtained by damming up a millpond or using a natural waterfall to divert a steady flow of water onto its top. This modification added the weight of falling water to the wheel’s rotation, roughly doubling its power and requiring less water.


Through these technological advances, human exploitation of river power expanded far beyond its modest origins of grinding grain into flour. Waterwheels began powering sawmills, paper mills, and iron foundries. They pumped water out of mines, spun wood lathes, and pounded felted cloth. Innovations in mechanical engineering proliferated as people figured out how to use gears, pulleys, flywheels, camshafts, pistons, and conveyer belts to optimize the conversion of streamflow to mechanical power. New industries rose alongside Europe’s rivers, tapping water as well as energy. Paper and textile mills, in particular, required large volumes of river water to process wood pulp, cloth, and dyes and to flush away the waste. By the mid-eighteenth century, the mechanical world stood poised to enter the Industrial Revolution.


Valleys of the New World


Meanwhile, across the Atlantic, people had been traveling and living along North American rivers since the continent’s earliest colonization by humans.


In 2019, a breakthrough archeological discovery found on the banks of Idaho’s lower Salmon River (which flows into the Snake and Columbia Rivers) was announced. Dozens of stone spearpoints and blades, a hearth, and pits containing stone artifacts and animal bones were found. Radiocarbon dating of charcoal and bone from the site, now known as Cooper’s Ferry, reveals that people started using it regularly around 16,000 years ago—the oldest radiocarbon-dated evidence of humans in North America. Very significantly, this timing predates the opening of an ice-free land corridor through the Cordilleran ice sheet (~14,800 years ago) by more than a millennium. North America’s earliest known people, therefore, did not travel from the Bering Strait area over land, as once thought. Instead they came by sea even before the last ice age ended, traveling down the Pacific coast and then turning east up the Columbia River, the first major river valley south of a massive ice sheet that covered western Canada and the Pacific Northwest at that time.


Between the eighth and fifteenth centuries CE, an advanced civilization emerged in the Mississippi River valley, culminating in the construction of a capital city called Cahokia, on a now-abandoned river bend near the confluence of the Mississippi and Missouri Rivers near present-day St. Louis. Together with a series of smaller population centers along the valley, it radiated power throughout the region.


Its people farmed, crafted fine artworks, and erected enormous pyramids made of earth and wood. They developed new customs, ideas, and political systems. At its culmination of influence, around one thousand years ago, Cahokia had administrative and religious centers and a political culture spreading across a large fraction of the continent. Six centuries later, its descendants would greet the Spanish explorer Hernando de Soto; later still they would battle the westward expansion of white immigrant settlers. Remnants of the capital city’s pyramids can still be seen in the Cahokia Mounds State Historic Site, just a few minutes’ drive from downtown St. Louis.


Looking south to Central America, recent archeological discoveries reveal that the mysterious Maya civilization was a type of hydraulic society. Using laser-scanning technology to penetrate the thick forest canopy, a team of researchers led by Tulane University discovered more than sixty thousand ancient structures in northern Guatemala, including houses, palaces, ceremonial centers, and pyramids. This huge civilization, with an estimated population of 7 to 11 million people, was supported by more than a thousand square kilometers of intensively cultivated farmland irrigated by ditches, terraces, canals, and reservoirs tapping the headwater streams of what is today called the Rio San Pedro.


When European explorers and fur traders arrived in northeastern North America, they encountered thriving aboriginal societies using lightweight, durable canoes of curved wooden ribs sheathed in birch bark. The fur trade found the design so ingenious that French-Canadian voyageurs adapted larger versions of these canoes to push deep into Canada from the 1690s to 1850s. The largest versions (called canots du maître) were basically freight vessels, up to thirty-six feet long and six feet wide at their centers. Singing lustily and chomping pemmican, the vigorous voyageurs used the rivers like freeways, paddling and portaging eighteen hours a day to empty pelts out of the continent.


By the peak of the fur trade in the early 1800s, the voyageurs numbered perhaps three thousand men. Romanticized in their time and ours, they were in reality a small group of low-wage contract workers whose lives on the rivers were astonishingly hard. Most were illiterate and couldn’t swim. The grueling work curved their spines and deformed their feet. They died from drowning, starvation, and accidents. They were porters, not trappers, delivering company goods to aboriginal people while adopting aspects of indigenous clothing and ways of life. In their time, the voyageurs were the long-haul truckers of the fur trade.


They also spread death. DNA analysis of samples from tuberculosis victims across central and western Canada has traced the pathogen back to a single lineage of Mycobacterium tuberculosis. Beginning in about 1710, this bacterium was carried by a few voyageurs, perhaps just two or three individuals, along the river trade routes deep into Canada, where it persisted at a low level for more than a century before subsequently expanding in the late nineteenth and early twentieth centuries, when conditions favoring the pathogen’s spread promoted deadly tuberculosis epidemics. The spatial drainage pattern of rivers thus shaped not only where early colonists explored, traded, and settled, but also seeded the early tuberculosis epidemiology of Canada.


The voyageurs opened up northern North America to foreign trade from the Great Lakes and Western Canada all the way up into the Arctic. Their grueling canoe routes began in Montreal or Quebec City, following the St. Lawrence and Ottawa Rivers to headwaters deep inland. These routes were used by fur companies—Hudson’s Bay Company and the North West Company—to consolidate their territory, profits, and regional power. The trading posts and garrisons built along the routes established the first permanent foreign settlements in interior North America.
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South of Canada, competition between France and Britain for control of one of North America’s most vital waterways has a long history. France’s aspirations for the Mississippi River dated at least as far back as the explorations of René-Robert Cavelier, Sieur de La Salle, who in 1682 was the first European to sail down the entirety of its length all the way to the Gulf of Mexico. He laid an engraved plate at its mouth and claimed the entire Mississippi River watershed for France, naming it Louisiana in honor of King Louis XIV.


La Salle had no way of knowing it, but the size of his claim was vast, covering some 3.2 million square kilometers and draining what is now thirty-one U.S. states and two Canadian provinces. France did little with the remote territory, but by 1749 competition from British colonists had intensified. The Ohio River Valley, the great eastern fork of the Mississippi River that makes up much of its watershed, was also claimed by Britain, the Virginia Colony, and the aboriginal Iroquois confederation. A group of Virginian land investors had formed a private venture called the Ohio Company, seeking from the king of England a title to 500,000 acres of the upper Ohio River Valley (today western Pennsylvania), in order to survey and then sell the land to settlers. The king agreed, granting 200,000 acres up front, plus a promise of 300,000 more if the company settled at least a hundred families within seven years and built a fort to defend them from the French. The Ohio Company’s shareholders included Robert Dinwiddie, the lieutenant governor of the Virginia Colony, and Lawrence Washington, half brother of a young Virginian named George Washington.


George Washington’s Big America


It is rather astonishing how much of the ethos of American business culture today can be traced back to this one perseverant man. Young George Washington would one day become an intrepid Revolutionary War leader and the first president of the United States, but he never really hungered for political fame or wartime adventures. Deep down, what he loved was real estate.


George Washington wanted to own land. A lot of it. He was so interested in land that as a teenager he began a career as a land surveyor. He saved his earnings, and at the age of eighteen began buying choice parcels that he found through his work. His preferred targets were large tracts of river bottomland, which he prized for their flat, fertile terrain and easy access by boat.


Washington was born into Virginia’s elite planter class, so it was not unusual that he viewed land accumulation as a path to fortune. What set him apart was his fixation on land west of the Appalachian Mountains, far from the thirteen British colonies established on the continent’s eastern Tidewater seaboard.


He was especially intrigued by the Ohio River Valley, which by 1749 his half-brother Lawrence was seeking to develop through the Ohio Company. Together with the Virginia Colony’s claim, this was too much for the French, who had considered the valley theirs since the time of La Salle. They dispatched from Montreal one Captain Pierre-Joseph de Céloron de Blainville, who journeyed down the Allegheny and Ohio Rivers with a force of more than two hundred men. He hung copies of the king of France’s coat of arms on trees along the riverbanks and buried engraved lead tablets underneath to reassert France’s claim. England and Virginia responded by launching their own expeditions including, in 1753, the twenty-one-year-old land surveyor George Washington.


Upon seeing the Ohio River firsthand, Washington immediately grasped its strategic importance as a gateway to the rest of the continent. He hustled back to Virginia and urged Lieutenant Governor Dinwiddie to build a fort at the “Forks of the Ohio,” the point of land where the Allegheny and Monongahela Rivers come together to form the Ohio. Dinwiddie agreed, and a small fort named Fort Prince George was begun on the site.


Within a year the French captured it, built a bigger one in the same place, and named it Fort Duquesne. Dinwiddie sent Washington to deliver a letter ordering the French soldiers to leave. The order was rebuffed. Britain then escalated the situation, sending the decorated Major General Edward Braddock and two regiments of infantry to capture Fort Duquesne, again also sending young George Washington.


Marching four abreast in bright red uniforms, Braddock’s redcoats were slaughtered by hidden French muskets blazing from behind the trees. Braddock was killed and his army suffered nearly a thousand casualties out of some fourteen hundred soldiers caught in the firefight. Young Washington survived and helped lead the retreat. In 1758 he returned to the Forks of the Ohio yet again, accompanying an even larger army of British soldiers and Virginia militiamen. This time the French retreated, burning and abandoning Fort Duquesne, and France lost Middle America forever.


The victors quickly replaced Fort Duquesne with Fort Pitt, an enormous pentagon that was large enough to house an entire British regiment. Traders, trappers, and land prospectors also settled on the sharp point of land aiming west like an arrow down the Ohio, toward the Gulf of Mexico. The settlement that grew around Fort Pitt would soon have an indelible name: Pittsburgh.


Within a few short years, Fort Pitt and its commanders would play important roles in the American Revolutionary War. George Washington would lead ragtag rebel armies against his former compatriots to an improbable American victory and become the new country’s president. After the war, George Washington bought thousands of acres of land in the Ohio River Valley, and remained focused on its security and development for the rest of his life.


Pittsburgh became a launching pad for migrants seeking opportunities west, away from the Appalachians and the increasingly owned and expensive Tidewater states. European settlers floated down the Ohio, destined for homesteads in the remote Northwest Territory, which would eventually become the U.S. states of Ohio, Michigan, Indiana, Illinois, Wisconsin, and northeastern Minnesota.
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George Washington’s recognition of the strategic importance of the Ohio River broadened the aspirations of an otherwise small collection of British colonies. It influenced the thinking of Benjamin Franklin, John Adams, and John Jay—America’s chief negotiators for the 1783 Treaty of Paris, which ended the Revolutionary War—who insisted that the western boundary of the newly independent United States should extend all the way to the Mississippi River. Two decades later, this same strategic thinking would be executed yet again by the third U.S. president, Thomas Jefferson, in his quest to capitalize on France’s increasingly tenuous hold on the New World.


Jefferson oversaw the Louisiana Purchase, the greatest land deal in modern history. In 1803, after some initial overtures from Napoleon, the fledgling United States bought out all of France’s remaining Louisiana Territory claims, plus the city of New Orleans, for just $15 million. This bought the United States control of the entire Mississippi River basin and—unknown to Napoleon and Jefferson at the time—more than doubled the size of the young country, including some of the most productive farmland on Earth. Relative to the young country’s size at that time, a rough modern equivalent would be the present-day United States paying less than $500 million to purchase all of Canada.


Nearly a century would pass before America’s aboriginal peoples were dispossessed, its political stability secured, and its domain mapped. But with the stroke of a pen, the United States gained official control of the biggest watershed in North America and its numerous huge arterial rivers. This would later allow ships to penetrate the continent and pass freely between its resource-rich interior and the outside world.


Even as negotiations with France were under way, Jefferson was dispatching river exploration campaigns, in hopes of projecting American power all the way to the Pacific Ocean. One such campaign was the famous Lewis and Clark Expedition, which Jefferson commissioned to voyage up the Missouri in search of “the most direct and practicable water communication across this continent.” Meriwether Lewis departed from Pittsburgh in July 1803 in a wooden keelboat floating down the Ohio River; William Clark joined the expedition a few months later in Louisville, Kentucky. Over the next three years, they mapped many rivers, including the Mississippi, Missouri, Osage, Platte, Knife, Yellowstone, Salmon, Clearwater, Snake, and finally, the Columbia, which they journeyed all the way to its confluence with the Pacific Ocean.


If not for the aggressive pursuit of large inland rivers by Washington and Jefferson, colonial North America might very easily have been divided into a British Canada, a French Middle America, a Spanish West, and a small independent United Eastern States. Had that occurred, the world would be very different today. Many colonial territories did not win independence from their colonial masters until the 1950s and 1960s, and some as late as the 1980s. But through acquisition and exploration of the continent’s major watersheds, Washington and Jefferson set into motion the idea and destiny of a massive single America spreading from the Atlantic to Pacific Oceans.
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