

[image: image]










[image: image]
















Copyright © 2021 by Brian Fagan and Nadia Durrani


Cover design by Pete Garceau


Cover image © iStock / Getty Images


Cover copyright © 2021 by Hachette Book Group, Inc.


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.


PublicAffairs


Hachette Book Group


1290 Avenue of the Americas, New York, NY 10104


www.publicaffairsbooks.com


@Public_Affairs


First Edition: September 2021


Published by PublicAffairs, an imprint of Perseus Books, LLC, a subsidiary of Hachette Book Group, Inc. The PublicAffairs name and logo is a trademark of the Hachette Book Group.


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


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


Library of Congress Cataloging-in-Publication Data


Names: Fagan, Brian M., author. | Durrani, Nadia, author.


Title: Climate chaos: lessons on survival from our ancestors / Brian Fagan and Nadia Durrani.


Description: First edition. | New York: PublicAffairs, 2021. | Includes bibliographical references and index.


Identifiers: LCCN 2021016383 | ISBN 9781541750876 (hardcover) | ISBN 9781541750883 (ebook)


Subjects: LCSH: Paleoclimatory—Research. | Climatic changes—History.


Classification: LCC QC884.2.C5 F34 2021 | DDC 304.2/5—dc23


LC record available at https://lccn.loc.gov/2021016383


ISBNs: 9781541750876 (hardcover); 9781541750883 (ebook)


E3-20210809-JV-NF-ORI














To Michael McCormick


With thanks for encouragement and sage advice. 
He is a paragon of the “dawning age 
of consilient interdisciplinary inquiry of the 
human and natural past.”
















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









Tap here to learn more.







[image: PublicAffairs logo]














PREFACE


Nekhen, Upper Egypt, c. 2180 BCE. Ankhtifi was a very powerful man in an Egypt plagued by dissent and famine. He was a nomarch, a provincial governor, at least theoretically subordinate to the pharaoh but in fact one of the most influential men in the state. He walked in formal procession to the sun god Amun’s temple, surrounded by well-armed guards. He wore white, his wig in perfect order, necklaces of semiprecious stones at his neck. The great lord looked neither left nor right in the bright sunlight, seemingly ignoring the silent, hungry crowds gathered along the route. He carried his long staff of office and a ceremonial mace, a richly decorated, knotted belt around his waist. The soldiers’ eyes flickered back and forth, alert for spears and knives. The people had empty stomachs; the rations they received were meager; stealing and petty violence were on the rise. A horn sounded as the great man entered the temple with its dark shrine where the sun god awaited. Silence fell as the nomarch made offerings to Amun and prayed for a plentiful flood, for relief from recent years.


It had been thus for several generations, longer than many local farmers could recall. Down by the Nile, the priests had been watching the flood for days, marking its rise against steps in the bank. Some of them shook their heads, for they sensed that the flood was slowing. But they were hopeful, for they believed that the gods controlled the river and the floods that nourished it far upstream. Ankhtifi was a strong, forthright leader who ruled his people with an iron hand. He rationed food, controlled peoples’ movements, and closed his province’s borders, but this able and forceful man knew in his heart of hearts that he and his people were at the mercy of the gods. It had always been so.


Ankhtifi and his contemporaries lived in an Egyptian world encompassed by the Nile. He lived in troubled times, beset by poor river floods and hunger, which threatened the state’s existence, not so different from our world today. The climatic stakes of our time are global and of unprecedented severity. As numerous people, from politicians and religious leaders to grassroot activists and scientists, have proclaimed, humanity’s future is at stake. Many experts remind us that we have one more chance to correct humankind’s course, to avoid potential extinction. This is true, but we’ve largely forgotten the vast legacy surrounding humans and climate change that we’ve inherited.


There’s a common assumption that the human experience with ancient climatic shifts is irrelevant to today’s industrialized world. Nothing could be further from the truth. We don’t necessarily learn from the past directly. But through years of archeological study, we’ve learned more about ourselves, as individuals and as a society. And we’ve also come to understand a great deal more about the challenges of adapting to climate change over long periods of time.


Unfortunately, our promiscuous dependence on carbon-generating fossil fuels continues virtually unabated. The catastrophic wildfires that ravaged the American West in 2020 offer shattering proof of the menace posed by human-caused climate change. Persistent warming, a higher frequency of hurricanes and other extreme weather events, rising sea levels, unprecedented droughts, and record-breaking temperatures: the list of threats seems unending. A tidal wave of basic scientific research has established beyond all doubt that we humans are the cause of high carbon levels in the atmosphere and global warming.


Despite this research, platoons of climate change deniers, often funded by the very industries they are defending, proclaim that global warming, sea level rises, and the increasingly frequent extreme climatic events of today are part of the natural cycle of things. The “skeptics” spend vast sums of money on elaborate disinformation campaigns, even on conspiracy theories denigrating science. They are so convincing that a significant percentage of US citizens think they speak the truth. But on what basis do they draw such conclusions? Our concern here is with the dramatic advances in our knowledge of how humans have dealt with climate change over the past 30,000 years. How did people cope with such uncertainties of weather and climate? Which of their measures worked and which failed? What lessons can we take from their lives to inform ourselves and our future decisions? The claims of climate change deniers have no place in these discussions.


Even a quarter century ago, it would have been impossible to tell this story. Among all the historical sciences, archeology is unique in its ability to study human societies as they develop and change over enormously long periods. Archeologists’ historical perspective extends back much further than the Declaration of Independence or the Roman Empire. The 5,100 years or so of written history are but a blink of an eye in terms of the 6 million years of human experience. In these pages, we focus our historical telescope on people and climate change in a segment of this long chronicle, the past 30,000 years from the height of the last Ice Age to modern times, a period of remarkable transformation in human society. A major revolution in paleoclimatology, the study of ancient climate, has subsequently changed our knowledge of ancient climates. Much of this research is highly specialized, technical, and very fast moving, with important research papers appearing weekly. To master it is a daunting task, which appeals to few laypeople. Rather than submerge our narrative in a morass of scientific detail, we’ve written what we call a prolegomenon on the climatology, which appears on p. 1. This attempts to provide an overview of major climatic phenomena (for example, El Niños and the North Atlantic Oscillation) and the most widely used methods for studying ancient climate either directly or using what are called proxies—more indirect approaches. We felt it best to provide a separate discussion of these subjects, lest we divert from the major thrust of our narrative, which is predominantly archeological and historical.


For the first time, we archeologists and historians can really begin to tell the story of ancient climate change. We believe that how humans of the past adapted to the repercussions of long- and short-term climate change has direct relevance to today’s concerns with human-caused (anthropogenic) global warming. Why? Because we can learn from the lessons of the past: how our ancestors dealt with the difficulties arising from climate change—or did not. As astrophysicist Carl Sagan said in 1980, “You have to know the past to understand the future.”


Climate Chaos draws not only from the latest paleoclimatology but also from new and often highly innovative research across a broad range of the humanities and human sciences, among them anthropology, archeology, ecology, and environmental history. We also offer you the contributions, often hidden away in specialized periodicals and university libraries, of those who have conducted in-depth inquiry into human behavior in relation to ancient climate over the past two decades. We have trawled these archives to bring to life the human response to climatic events of the past.


A 30,000-YEAR NARRATIVE


This is not a scientific textbook about ancient climate change; it’s a story of how our ancestors adapted to its myriad shifts, large and small. The science of climate change is the background for the unfolding human narrative that we tell in these pages about the people of the past, the individuals who made up widely diverse societies—whether hunters and foragers, farmers and herders, or people living in preindustrial civilizations. These stories span thousands of years of human experience in times before government offices, weather forecasts, global models, satellites, or any of the technology that we take for granted today (see chronological table on p. xxi).


We begin the story during the late Ice Age, about 30,000 years ago. And so we should, because adaptations to extreme cold in clothing, technology, and strategies of risk management continued in use for thousands of years thereafter. Ice Age art, especially on cave walls, provides a powerful history of the complex human relationship with the natural world that survived, albeit in different guises, into the modern world. The last glacial maximum reached its peak about 18,000 years ago, followed by prolonged, irregular natural global warming. The adaptive skills of late Ice Age people were a vibrant legacy for the rapidly changing, warming world that confronted their successors after 15,000 years ago. We soon discover one of the realities of climate change: its volatility. It surrounds humanity on every side, ebbing and flowing in cycles of cold and greater warmth, rainfall and flood, harsh droughts long and short, and climatic shifts sometimes triggered by major volcanic eruptions.


The first three chapters cover a slice of time between the end of the Ice Age some 15,000 years ago and the first millennium CE. Momentous times these were—the shift from hunting and foraging to agriculture and animal husbandry took place, followed shortly by the emergence of the first preindustrial urban civilizations. Intuition and social memory were crucial for the success of subsistence agriculture, where experience was always a vital part of risk management and adaptation, coupled with an intimate knowledge of the local environment. However, increasingly complex and socially stratified societies soon acquired not only dramatic social inequality but a growing vulnerability to rapid climate change. By moving large populations into cities and making their inhabitants dependent on food rations from the state, rulers in turn depended heavily on grain surpluses from city hinterlands and on intensified agriculture controlled by the political elite. The risks swelled with the growth of cities like Rome and Constantinople, which came to depend heavily on grain imported from distant lands like Egypt and North Africa. They also became increasingly vulnerable to plague pandemics like the catastrophic Justinian Plague of 541 CE.


Chapters 4 to 10 carry us later into the first millennium CE, to the end of the Roman Empire, the rise of Islam in the Middle East, and the height of the Maya world in Central America. Here, the climatological record becomes much more fine-grained. We return to the increasing, sometimes fatal, vulnerability of complex, centralized preindustrial states. The great city of Angkor Wat in Cambodia dissolved when its elaborate waterworks came under stress. Cores extracted from ice sheets and lakes in the southern Andes chronicle the rise and collapse—the word is appropriate here—of the Tiwanaku and Wari states in the Bolivian and Peruvian highlands over 1,000 years ago. Strong and weak monsoons either supported or undermined civilizations in Southeast and South Asia and affected volatile kingdoms in Southern Africa.


The stories of the diverse preindustrial civilizations described in these seven chapters make an important point about ancient climate change generally. Long- or short-term climatic shifts never “caused” an ancient civilization to collapse. Rather, they were a major player in fostering dangerous levels of ecological, economic, political, and social vulnerability in societies with authoritarian leadership blinkered by rigid ideologies. Think of a pebble cast into a calm pond and the ripples that radiate outward from the point of impact. Those ripples are the economic and other factors that come together to tear apart the seeming calm of prosperous states.


Thereafter, we experience the more familiar climatological and historical territory of the past 1,300 years, the climatic yo-yo that included the Medieval Climate Anomaly and the Little Ice Age, both of which we will discuss in Chapters 11 to 14. Again, our perspective is global, concerned with how climate change affected major events, like Europe’s Great Famine of 1315 to 1321 and the Black Death of 1351, as well as the impact of reduced sunspot activity, including the well-known Maunder Minimum of 1545 to 1715. We describe the impact of cold on the Jamestown colonists in North America, how Ancestral Pueblo Indians in the American Southwest adapted to prolonged periods of megadrought, and how climate facilitated the so-called Golden Age of the Netherlands, whose shrewd merchants and mariners used prevailing easterly winds from cold conditions for ocean voyaging. Chapter 14 describes the celebrated “Year Without a Summer” of 1816, caused by the Mount Tambora eruption of the preceding year, which had global impacts and caused major famines. And finally, we reach the global warming that began in the late nineteenth century, caused by rising industrial pollution.


An interesting historical journey, but what does all this mean to us? Chapter 15 stresses that humanity’s past experience with long- and short-term climate change is vital to living with today’s unprecedented anthropogenic warming. Here, we carefully lay out the differences between the past and present, notably in the scale of the climatic problem. Predictions of climatic Armageddon abound in books of all kinds, to the point that they often sound like modern-day versions of the biblical book of Revelation, complete with the Four Horsemen of the Apocalypse. In contrast, we argue that there are important lessons to learn from traditional societies, ancient and still thriving. For example, our approach to climate change must involve long-term planning and fiscal management, something that was unknown in ancient times, except in Andean societies, which knew the realities of living with long-term drought. We’ve learned that a great deal depends, even today, on local responses to threatening climate change, as well as on international cooperation on scales unimaginable in the past.


PRESENTS FROM THE PAST


The people of the past have bequeathed us priceless lessons about adapting to climate change. But first a fundamental point: we are human beings, just like our forebears, and have inherited the same brilliant qualities of forward thinking, planning, innovation, and cooperation. We are Homo sapiens, and these qualities have always helped us adapt to climate changes. They are a priceless legacy of experience.


A second gift from the past: an abiding reminder that kin ties and the innate human capacity for cooperation are valuable assets, even in densely populated megacities. One must only look at ancient or modern Pueblo society in the American Southwest to realize that kinship, obligations to one another, and mechanisms that break down isolation remain an essential glue for human societies under stress. Today, we can see those same relationships in various community groups, be they churches or clubs. Kin ties are one coping mechanism. So are the strategies of dispersal and mobility, which for thousands of years were highly adaptive ways of coping with drought or destruction wrought by sudden flooding. Mobility in the form of involuntary migration is still a significant human reaction to climate change: witness the thousands of people fleeing drought in Northeast Africa or trying to move northward into the United States. Today, we talk about ecological refugees. We are actually witnessing the ancient survival strategy of mobility on a truly massive scale.


There’s far more. The societies of the past lived in intimate association with their environments. They never had the benefit of scientific weather forecasting, let alone computer models or even one of the many proxies now at our disposal. The Babylonians and others, including medieval astronomers, consulted the heavenly bodies without success. Until the nineteenth century, even the most expert climatic predictions involved local phenomena such as cloud formations or sudden temperature changes. Farmers and city dwellers alike relied on subtle environmental signposts acquired over many generations, such as the dense cloud formations that foreshadow approaching hurricanes. Similarly, fisherfolk and mariners identified the subtle changes in ocean swells that arrived ahead of powerful storms. The experience of the past reminds us that adaptations to climate change are, more often than not, local initiatives, based on local experience and understanding. Such adaptations, be they the building of a seawall, moving houses to higher ground, or communal response in the face of a catastrophic flood, rely on local experience and environmental knowledge. Most ancient societies, whether small villages or cities, were well aware that they were at the mercy of climatic forces, not in control of them.


Looking back over the millennia, we can distinguish general categories of climate change that challenged our forebears. Catastrophic events, such as exceptionally strong El Niños along the Peruvian coast or massive volcanic eruptions with their destructive ash clouds, which ruined crops, were short-lived but caused suffering and sometimes serious damage and loss of life. Yet once the event ended, normal climatic conditions returned, and the victims recovered. The effects were usually short-term and soon done with, often within the span of a single lifetime. Recovery from such climatic punches required cooperation, close ties, and strong leadership, an enduring legacy from the past.


In small-scale societies, leadership fell to kin leaders and elders, to individuals with experience and the kind of personal charisma that engendered loyalty. Much depended on reciprocal obligations between fellow kin and also on leaders’ ability to control and manipulate food surpluses.


Climatic events are different propositions from short-term climatic shifts: a prolonged drought cycle, a rainy decade, or persistent flooding that decimates growing crops. Many subsistence farming societies of the past, like the Moche and Chimu of coastal Peru, were only too aware of the hazards of prolonged droughts. They relied on mountain runoff from the Andes to nourish carefully designed irrigation works in desert river valleys headed toward the Pacific. Both also depended on the rich coastal anchovy fisheries for much of their diet and on groundwater and carefully maintained irrigation canals to distribute water supplies in an environment where every drop counted. Their resilience depended on community-based stewardship of water systems, supervised by powerful chiefs.


It was no coincidence that the preindustrial civilizations of the past 5,000 years thrived on social inequality, as societies run for the benefit of the few. Everything depended on carefully acquired and maintained food surpluses, for societies like ancient Egypt and the Khmer civilization in Southeast Asia fed both nobles and commoners with rations. Village farmers living and working close to the land could survive short droughts by relying on less popular crops or perhaps wild plant foods. There might be hunger, but life would go on. Prolonged dry cycles, like the celebrated megadrought of 2200 to 1900 BCE, often called the 4.2 ka Event, which spread across the eastern Mediterranean and South Asia, were another matter. Confronted with this drought, the pharaohs were unable to feed their people. The state dissolved into competing provinces. The most successful of provincial leaders, familiar with solving problems on a local scale, managed to feed their people and restrict movement. There was no more talk of divine pharaohs controlling Nile floods. Later kings invested heavily in irrigation, and ancient Egypt survived until Roman times.


Nor was it a coincidence that preindustrial civilizations were, for the most part, volatile entities that rose and fell with bewildering rapidity. Much depended on the ability of rulers to move grain and essential commodities over considerable distances. The pharaohs had the Nile at their doorsteps, whereas the Maya and many Chinese and Mesopotamian states had to rely on human labor and pack animals. In political terms this meant that adapting to climate change was once again a local matter, since infrastructure limitations were such that most rulers could only tightly control territories about one hundred kilometers across. Waterborne bulk transportation was the answer. The Roman emperors fed thousands of their subjects on Egyptian and North African grain, but their climatic vulnerability to crop failure in remote lands increased a hundredfold.


With the growth of industrialization, the development of steam power, and the accelerating globalization of the nineteenth to the twenty-first centuries, the complexities of larger-scale societies have made adapting to climate change a far more challenging undertaking. But there is hope for the future, and part of this optimism comes from our brilliant ability as humans to seize opportunities and adapt to climate change on a massive scale. And the lessons from the past provide us with encouraging perspectives on the future.


Decisive leadership and that most central human quality, our ability to cooperate with one another, are two fundamental, long-established strategies the past brings to the climatic table. Human nature and our responses to change and sudden emergencies are sometimes very predictable. The Pompeii eruption and other disasters chronicle relatable behavior in the face of catastrophic events. We are all the same species, and we have much to learn from one another—and from our collective past. If not now, then soon, humanity will have to shift difficult gears, for the ultimate reality is that one day, perhaps tomorrow, perhaps in several centuries, humankind will confront a climatic disaster that transcends petty nationalisms and affects all of us—simultaneously, and as profoundly as a pandemic. With this book, we intend to unpack the past to help readers navigate the present and to use ancient insights to move onward into the future.














AUTHORS’ NOTE


DATES


All radiocarbon dates are calibrated against calendar years. The BCE/CE convention is used throughout. Dates earlier than 10,000 BCE are quoted as “years ago.”


PLACE-NAMES


Modern place-names reflect the current most commonly used spellings. Where appropriate, widely accepted ancient usages are employed.


MEASUREMENTS


All measurements are given in metric, this now being common scientific convention.


MAPS


In some instances, locations that are obscure or minor or that are in or very close to modern cities have been omitted from the maps.


CHRONOLOGICAL TABLE


A generalized chronological table follows. Given the broad timescale of the book and sometimes inevitable abrupt shifts between centuries and millennia, chronological information is also given with each chapter title and accompanies many of the subheads.














MAJOR CLIMATIC AND HISTORICAL EVENTS, 15,000 YEARS AGO TO PRESENT


This table lists some of the major climatic and cultural developments since the Ice Age. It makes no attempt to be comprehensive. Major climatic events are in bold. Dates before 10,000 BCE are listed in years before the present.


CE














	2020


	Continued anthropogenic warming.







	1875–1877


	Severe droughts in India and northern China. Millions perish.







	c. 1850


	Anthropogenic warming takes serious hold as black carbon emissions skyrocket. The Little Ice Age peters out.







	1817–1830s


	Major cholera epidemic kills thousands.







	1816


	
The “Year Without a Summer” brings volcano-caused cold.


Mary Shelley writes Frankenstein.








	1815


	Mount Tambora erupts.







	c. 1760


	So-called Industrial Revolution begins.







	1645–1715


	Maunder Minimum.







	1607


	Jamestown founded. Drought from 1606 to 1612 causes suffering.







	1602


	Dutch East India Company founded.







	1600


	Mount Huaynaputina, Peru, erupts.







	1600s


	Nunalleq, Alaska, occupied.







	1565


	St. Augustine, Florida, founded.







	1584–1586


	Roanoke Island settled and abandoned.







	1590


	King Henri IV of France besieges Catholic Paris.







	1560s–1620


	Grindelwald Fluctuation.







	1458


	Mount Kuwae, Vanuatu, southwestern Pacific, erupts.







	c.1450


	Norse settlements in Greenland abandoned.







	1453


	Eastern Roman Empire falls to the Ottoman Turks.







	1450–1530


	Spörer Minimum brings cold.







	1431


	Angkor (Khmer) civilization dissolved.







	1321–1361


	Great Famine in Europe kills tens of thousands.







	c. 1250


	Little Ice Age begins.







	c. 1200


	Medieval Climate Anomaly fades out.







	1341–1351


	The Black Death kills millions.







	c. 1300–1450


	Great Zimbabwe in Southern Africa is at the height of its powers.







	1220–1448


	Mayapán kingdom dominates the northern Yucatán.







	c. 1220–1310


	Mapungubwe kingdom flourishes in Southern Africa.







	1113–1150


	Angkor Wat constructed in Southeast Asia, thereafter Angkor Thom.







	c. 1050–1300


	Cahokia in the Mississippi valley becomes a major political and ritual center.







	c. 1017


	Anuradhapura kingdom in Sri Lanka disintegrates.







	c. 1000


	Norse base at L’Anse aux Meadows founded in Newfoundland.







	c. 950


	Medieval Climate Anomaly begins.







	c. 850–1471


	Chimor flourishes in Peru’s north coast.







	800–1130


	Chaco Canyon becomes a major ceremonial center in the American Southwest.







	750–950


	At least eight massive volcanic eruptions affect regional climates.







	c. 550–1000


	Tiwanaku state dominates the highland Andes.







	541


	Justinian Plague arrives in Egypt and spreads through the Roman Empire.







	536


	Major volcanic eruption in Iceland.







	450–c.700


	Late Antique Little Ice Age.







	405–410


	Western Roman Empire dissolves.







	330


	Constantinople founded as a Roman capital.







	166


	Antonine Plague in Rome.







	c. 100


	First subsistence farmers arrive south of the Zambezi River in Africa.







	100–800


	Moche State thrives on Peru’s north coast.








BCE














	30


	Octavian annexes Egypt for Rome.







	c. 200–150 CE


	Roman Climatic Optimum.







	250–c. 900 CE


	Classic Maya civilization flourishes in Central America.







	377


	Anuradhapura, Sri Lanka, founded.







	912–610


	Neo-Assyrian civilization dominates much of Southwest Asia.







	1000–400


	Maya farmers move onto the Yucatán lowlands.







	147 ½


	Queen Hatshepsut’s expedition voyages to Punt.







	2200–1900


	
The 4.2 ka Event (megadrought).


Drought throughout Mesopotamia.


Destabilization of Egyptian state until 2060.







	c. 2500


	Construction of the Pyramids of Giza, Egypt.







	2600–1700


	Indus cities flourish.







	2334–2218


	Akkadian civilization dominates Mesopotamia.







	c. 2900–2300


	Sumerian civilization in Mesopotamia.







	3100


	Unification of Egypt brings Upper and Lower Egypt together.







	3000–1800


	Caral flourishes on the Peruvian coast.







	3500


	Uruk in Mesopotamia achieves prominence.







	6200–5800


	Major droughts affect much of the Middle East.







	c. 6200


	Doggerland finally inundated.







	7400–5700


	Çatalhöyük, Turkey, a major farming and trading community, comes to prominence.







	c. 9000


	Farming and herding begins at Abu Hureyra and elsewhere in the northern Middle East.







	c. 11,000


	Abu Hureyra, Syria, settled by hunter-gatherers.







	c. 11,650 (13,650 years ago)


	The Holocene begins.







	c. 13,000 (15,000 years ago)


	First settlement of the Americas takes hold.







	c. 18,000 (20,000 years ago)


	Natural global warming begins.




















Prolegomenon



BEFORE WE BEGIN




Fires, Ice Ages, and More


As we write this book, fast-moving wildfires have exploded over much of California. Over 1.6 million hectares are in flames so far as dozens of conflagrations, large and small, burn out of control, sometimes joining forces to create much larger conflagrations. Dense ash clouds drift over enormous distances causing serious, health-threatening air pollution. Fire behavior no longer dies down overnight, owing to higher temperatures. The North Complex Fire in Northern California expanded by 40,468 hectares overnight. California’s annual burned area has increased fivefold since 1972. More than 14,000 firefighters from across the United States and the world have battled the flames. Thousands of people have evacuated as hundreds of houses have gone up in flames. Temperatures have risen; rainfall has diminished and become less predictable; vegetation in often virtually inaccessible terrain is ever drier; mountain snowpacks are evaporating. No less than 30 percent of the state’s population lives in areas with wildfire potential, in part because of inadequate land-use policies that encourage urban sprawl. More and more people are building and rebuilding houses in high-risk fire areas. Efforts to manage forests have declined as they are replanted with single species. Almost nothing has been done to encourage people to move out of harm’s way. Californians and Oregonians face what appears to be the result of increasingly volatile, catastrophic, and human-caused climatic change: seemingly uncontrollable fire.


This is not the first time in history that people have faced environmental catastrophe, be it flood, drought, or raging flames. But this time it’s different. This time, the climate-caused disasters are the direct result of our own recent activities. There are those who are asking whether we will ever adapt to the new realities of extreme temperatures and destructive flames. Our densely populated landscapes are highly vulnerable to the ravages of fires started by lightning strikes and violent downslope winds that carry sparks for kilometers and set entire communities alight in a few minutes. Are we fated for extinction and forced evacuation to safer environments? Or will we adapt to the new, more hazardous conditions that are, to a great extent, of our own making? We are only now confronting these questions seriously.


This book is about human adaptations to climate changes of all kinds. Ancient societies adapted successfully to sudden, short events like ash clouds from distant volcanic eruptions or droughts that persisted for a few years. Our ancestors also adjusted to longer-term climatic fluctuations like rising sea levels, centuries-long arid cycles, and multiyear intervals of much lower temperatures. On the whole, our abilities to cooperate and to provide mutual assistance and effective risk management have served us well. The price has often been high, but the record of history proclaims loudly that we will survive this latest environmental catastrophe. We will achieve this, sometimes at high cost, both by short-term adaptation and, in the longer term, with laboriously debated and implemented permanent changes to society and the ways in which we live.


Fortunately, the past half century has witnessed a revolution in paleoclimatology, the study of ancient climate. What began as bold pioneering efforts in the late nineteenth and early twentieth centuries in the hands of a few gifted scientists has now become major scientific business. The technical literature on ancient climate has mushroomed in recent years. Important papers appear almost weekly, making it nearly impossible even for climatologists themselves to keep up with the literature. Nonclimatologists like us—we are archeologists—sometimes despair at staying current. Even a modest excursion into the academic and sometimes even the more general literature introduces one to a bewildering array of technical terms and acronyms, of which El Niño Southern Oscillation (ENSO) is perhaps the most commonplace.


Our intent in these pages is not to delve into the formidable intricacies of global climatology or paleoclimatology, which are a chronicle unto themselves. Rather, we have used the latest information to tell a story about past people and their relationships to the changing climate, from ancient times until the recent past—after all, long chronologies are something at which archeologists excel. As we explored ancient climate change, we discovered that a number of major forces lay behind the climate changes documented in these chapters. These include some familiar phenomena such as El Niños and La Niñas, Ice Ages, megadroughts, and monsoons. This prolegomenon describes these major players in climate change and some others. It also describes some of the “proxies,” indirect methods that reveal ancient climate shifts. Think of the rest of this prolegomenon, if you will, as what the great humorist P. G. Wodehouse memorably called “snorts before the solid orgies.” If you’re unfamiliar with some of these climatic players, indulge yourself with this brief excursion into global climate.


The geoscientist George Philander, an expert on El Niño, sets the stage for us in a classic book about global warming, Is the Temperature Rising?1 He wrote about the asymmetrical coupling of the atmosphere and the ocean, not an ideal pair: “Whereas the atmosphere is quick and agile, and responds nimbly to hints from the ocean, the ocean is ponderous and cumbersome.” This one sentence encapsulates one of the fundamental challenges of paleoclimatology: figuring out how an ill-matched pair of climatic giants manage to dance together. Who leads? Who changes the tempo or slows it to a near standstill? Many details of this complex, ever-changing partnership still elude us. We can but examine the major players here.


A PALIMPSEST OF PROXIES


Much global climate change is wrought on a grand scale. Just over a century ago, two Austrian geologists, Albrecht Penck and Eduard Brückner, identified at least four great Ice Age glacial episodes in the Alps, separated by warm interglacial periods. The two geologists worked with glacial deposits in mountain river valleys, but their work is long out-of-date. The four glacial periods are far too simple a portrait of an Ice Age that formed the background to human evolution and the emergence of modern humans on the world stage. Today, we know that the Ice Age (Pleistocene) ended with the Würm glaciation after about 15,000 years ago. With its retreat, the Holocene (Greek: holos, “new”) brought natural warming and steady progress toward the climatologically modern world.


Our knowledge of Ice Age climate is wrought on a general canvas of cooling and warming. Here, we’re working with timescales in millennia and tens of millennia. We know, for example, that the coldest millennia of the last glaciation were around 21,000 years ago. But, as is abundantly clear from later records, climate changes constantly, so a more nuanced portrait of Ice Age climate between 30,000 and 15,000 years ago will come eventually not from glacial deposits but from climatic proxies.


Proxies are sources of climatic information from nature such as glacial cores and tree rings that can be used to estimate changing climatic conditions earlier than the first accurate instrumental records of the mid-nineteenth century. Deep sea cores from the southwestern Pacific extending back 780,000 years, covering much of the Ice Age, reveal at least complete glacial and interglacial cycles during these millennia. Clearly, climate during the Ice Age was far more changeable than had once been suspected. Then came ice cores, drilled deep into the Greenland ice sheet and into Antarctic ice, which are now producing far more accurate records of Pleistocene climate extending back at least 800,000 years. We now know, for example, that a 100,000-year cycle has governed switches from cold glaciations to warmer interglacials over the past 770,000 years. Cooling is gradual; warming is much faster.


There are, of course, numerous complications in the use of deep-sea cores, now available from almost every ocean, and ice cores from many locations, including the topical glaciers of the Peruvian Andes. The proxies from ice and sea cores are becoming ever more precise, but, from the archeological perspective, they generally provide broad climatic background for the Ice Age. So do massive deposits of loess, windblown dust from Ice Age glaciers that often buried late Ice Age settlements in river valleys in the Ukraine and elsewhere. This is admirable as a general perspective, but we have to rely on more fine-grained proxies when considering human adaptations to climatic change.


The word “speleothem” is a tongue twister, and such proxies are relative newcomers on the climatic stage but of great importance. Stalactites (accumulating on cave ceilings) and stalagmites (forming on cave floors) are created by mineral-rich water dripping through the ground into caverns. As the mineral-rich water flows, the speleothems grow in thin, shiny layers. Thicker layers form when more groundwater drips into the cave; thinner ones when less. The layers in a speleothem can be dated by measuring the amount of uranium from the surrounding bedrock that seeps into the water. This forms a carbonate that becomes part of each layer of the growing speleothem. The uranium decays into thorium at a known rate, so the layers can be dated. This creates an approximate record of how groundwater levels changed through time. All kinds of factors affect the growth of speleothems, such as local groundwater chemistry. This means that the climatic record from one cave has to be compared with those from other cave speleothems over a wide area.


Oxygen isotope ratios provide a way of tracking rainfall changes through time, given that both heavy and light oxygen occur in water. Heavy rain provides more light oxygen, and heavy oxygen is a sign of less rain, while different ratios occur in water from different sources. Speleothem research is still in a developmental stage, but it has great potential for providing chronologically accurate rainfall data that can be related directly to past events like the disintegration of Maya lowland civilization in the tenth century CE. Valuable speleothem records are accumulating rapidly in many parts of the world. They are potentially one of the most useful climatic proxies of all.


World geography changed dramatically as sea levels rose some ninety meters to modern levels in a few thousand years at the end of the Ice Age. Two classic examples are described in Chapter 2: the sunken land bridge that once linked northeastern Siberia and Alaska and also the marshy, riverine plains of Doggerland that joined Britain and the Continent until about 5500 BCE. The Sahara Desert sustained cattle herders until about 4000 BCE, during millennia when it supported shallow lakes and semiarid grasslands, known from core borings and pollen analysis.


When we turn to the climate changes of the past 15,000 years, we begin to operate with much more complete proxy data, such as pollen records from North America and northern Europe that document complex vegetational changes as the global climate warmed. The first more precise climatic proxies were tiny fossil pollen grains from northern European bogs and swamps that showed the dramatic vegetational changes after the Ice Age, from open steppe to birch and ultimately mixed oak forest. Pollen sequences, combined with other sources like wood charcoal, now document changing vegetation around early farming villages in western Europe, as well as the cultivation weeds that flourished in cleared fields. For instance, a lakeside settlement in northeastern England occupied between 9000 and 8500 BCE yielded birch pollen and charcoal from reeds burnt repeatedly during autumn and spring when they were dry, when new growth began. This controlled firing encouraged plant growth and attracted feeding animals.


Dendrochronology—dating using ancient tree rings—has been in use for almost a century. First developed in the American Southwest by astronomer Andrew Douglass, who was interested in sunspots, it soon morphed into a method of accurately dating the beams from Ancestral Pueblo ruins such as Pueblo Bonito in Chaco Canyon, New Mexico. Tree rings, formed by the cambium, or growth layer, between the wood and the bark, record the annual growth of certain species of trees, like the Douglas fir in the Southwest. Linked to ring sequences from living trees, ancient rings provide dates for such structures as European cathedrals and Southwest pueblos, shipwrecks, and all manner of other structures. They also provide valuable climatic information acquired by recording oxygen isotope signals created by summer rainfall. Dendrochronology can now be astonishingly precise. Seven thousand tree ring sequences from central Europe have produced estimates of rainfall between April and June, a vital planting and growing season, between 398 BCE and 2000 CE. Tree rings are now big climatological business, with numerous dated sequences from many parts of the world. They not only date archeological sites but provide very accurate charts of wet and dry rainfall cycles. Tree ring sequences are now so plentiful that one can trace the spread of severe droughts across the Southwest. Many of these droughts and other climatic changes resulted from powerful climatic forces with global clout.


THE GULF STREAM


The Atlantic Gulf Stream is part of a vast global conveyer belt of moving water that can alter climate and affect human lives. High-latitude cooling and low-latitude heating—what one can call thermal forcing—drive water flow to the north. Huge amounts of heat flow northward and rise into the artic airmasses over the North Atlantic. The downwelling of salt water in the north nourishes this great ocean conveyor belt that brings warmer temperatures to Europe. This heat accounts for Europe’s relatively warm oceanic climate with its moist westerly winds. These have blown, albeit with variations, since the Ice Age.


But not always. As the great northern ice sheets retreated when the Ice Age ended, a huge freshwater lake known as Lake Agassiz, after the well-known nineteenth-century geologist Louis Agassiz, lapped North America’s retreating Laurentide ice sheet for 11,000 kilometers. A huge southward bulge of ice blocked the lake water from flowing eastward through what is now the Saint Lawrence valley into the North Atlantic. Inexorable global warming and increasingly little snow accumulation caused the ice to retreat. Then, in about 11,500 BCE, the barrier gave way. An enormous accumulation of glacial meltwater rushed eastward into the Atlantic. The warmer water formed, as it were, a lid on the warm water of the Gulf Stream that flowed north and eastward, keeping Europe warmer. For 1,000 years, the Gulf Stream and Atlantic water circulation ceased. Temperatures in Europe fell rapidly, Scandinavian ice sheets advanced. Europe and the Middle East became much drier. Climatologists call this 1,000-year event the Younger Dryas, named for an arctic tundra wildflower, Dryas octopetala, dated with numerous radiocarbon samples to between 11,500 and 10,600 BCE. Then, just as abruptly, Gulf Stream circulation resumed, and gradual warming began, which continues to this day.


The Younger Dryas witnessed major changes in human society, among them the beginnings of farming and animal husbandry in the Middle East (see Chapter 2). Basically modern climatic conditions then came into play. These included irregular, but less prolonged, climatic shifts of much shorter duration. Such changes generated unpredictable rainfall and drought, creating new challenges for human societies. The climatic gyrations occurred during millennia when population densities were rising and settled agriculture became the norm. People had to adapt to them long before anthropogenic global warming came into play.


Rainfall and drought have local impacts, but the climatic forces driving them often originated thousands of kilometers away. The Atlantic Gulf Stream transports warm water from the subtropics to the Arctic. It acts like an air conditioner for Europe, tending to flatten out temperature peaks and troughs. In the long term, modeling suggests there will probably be some weakening of the Stream by the end of the twenty-first century, but much depends on anthropogenic emissions of greenhouse gasses. A worst-case scenario talks about a 30 percent decrease in the circulation, but much depends on the extent to which melting Greenland ice affects it. We do not yet have anything like an accurate forecast.


THE NORTH ATLANTIC OSCILLATION


The major climatic driver for Europe and much of the Mediterranean is the North Atlantic Oscillation (NAO). This giant atmospheric seesaw at sea level between the permanent subtropical high over the Azores and an enduring subpolar low in the north accounts for up to 60 percent of the December–March temperature and rainfall variability across Europe and in the Mediterranean region. It’s the dominant agent of winter climatic variability in the North Atlantic and affects a huge area from central North America through Europe and into northern Asia. Unlike El Niños (see below), it is largely an atmospheric phenomenon.


The NAO swings between a positive and negative index. A positive index brings a stronger subtropical high-pressure center and deeper than usual subpolar low centered near Iceland. This means stronger, more frequent winter storms across the Atlantic on a more northerly track. European winters are warm and wet, but the same months are dry in northern Canada and Greenland. The US East Coast winter is mild and wet. A positive NAO index brings cooler and drier winters to much of the Mediterranean and the Middle East. Since the NAO regulates Atlantic heat and moisture funneling into the Mediterranean, both Atlantic and Mediterranean Sea surface temperatures influenced, and still influence, Middle Eastern climate. In general, the influence of the NAO is much less in North America.


A negative index is the opposite: a weak subtropical high and weak subpolar low. The pressure gradient is reduced. Fewer and weaker winter storms cross the Atlantic on a more east-west course. They bring moist air to the Mediterranean and cold air to northern Europe. The US East Coast winter is colder and has more snow. Since the NAO regulates Atlantic heat and moisture funneling into the Mediterranean, both Atlantic and Mediterranean Sea surface temperatures influence Middle Eastern climate. A positive NAO played an important role in providing rain to central and northern Europe during the late third and fourth centuries CE at an important period in the history of the Roman Empire (Chapter 5).


Variations in solar irradiance and cycles of volcanic forcing have accounted for much of temperature variability over the past millennium. This may also have been the case in earlier times, but the NAO is now a major climatic driver over a wide area of the globe. The eastern boundaries of its influence lie in the eastern Mediterranean, at what one can call a climatic crossroads, where Asian monsoon systems and, at a long distance, El Niños in the southwestern Pacific have an effect. This creates wide local variation in both drought and rainfall throughout the Middle East.


MONSOONS


One of our unforgettable experiences was sailing windward in an Indian Ocean dhow against the winter northeasterly monsoon east of Aden at the base of Yemen and at the mouth of the Red Sea. Hour after hour, the lateen-rigged cargo vessel sailed close inshore, shifting onto an offshore tack just outside the breakers. The sea was smooth, the soft tropical wind constant for days on end—or so we were told after a day of memorable passage making. Except for offshore trade wind passages, the Indian Ocean monsoon winds are about as good as sailing gets.


The monsoon world is enormous, extending from Southeast Asia and China through the Indian Ocean, with several major variations on a general timeline of seasonal rainfall. Basically, monsoons are large-scale marine winds, which gain strength when the temperature on land is warmer or cooler than that of the ocean. Land temperatures change more rapidly than those at sea, which tend to remain more stable. During the warmer summer months, both land and sea become warmer, but land temperatures rise more rapidly. The air above the land expands, and an area of low pressure develops. Meanwhile, the ocean remains cooler than the land, with higher pressure aloft. The pressure difference causes monsoon winds to blow inland from the sea, bringing moister air to the land. As the damp air rises, it flows back to the ocean, but the air cools, which reduces its ability to hold moisture, leading often to heavy rainfalls. The opposite occurs during the colder months, when the land cools faster than the ocean and there is higher pressure ashore. The air over land flows toward the ocean and rain falls offshore. The cool air then flows back toward land and the cycle is complete.


For thousands of years, the Indian Ocean monsoon drove navigation under sail. The monsoon trade was lucrative, allowing merchant vessels to complete voyages from India’s west coast to the Red Sea or East Africa and back within twelve months. Merchant ships could also sail along the desolate coast between the Gulf and Northwest India. For many centuries, silk and other textiles, as well as Asian exotica, traveled to the west, gold and African ivory to the east. In the Indian Ocean, the southwest summer monsoon blows from July to September, months when moisture-laden air rushes across the hot, arid terrain of the Indian subcontinent. Almost 80 percent of India’s rainfall comes from the summer monsoon, with 70 percent of the population depending on agriculture, growing cotton, rice, and coarse grains. Farmers heavily dependent on monsoon rain in western India are extremely vulnerable to delays in its arrival by even a few days or weeks. Numerous famines resulting from monsoon failures killed thousands of people in years like 1877, when the monsoon rains essentially never arrived. More localized versions of the Indian monsoon affect the Arabian Sea and the Bay of Bengal. The southwest monsoon is powerful enough to be felt as far north as Xinjiang in northwestern China.


The East Asian monsoon is a warm, rainy phenomenon that provides an often-wet summer and a cold, dry winter monsoon. Monsoon rains arrive in a concentrated belt, passing north from South China in early May, then to the Yangtze River valley, and finally to northern China and Korea in July. The rain belt moves back to southern China in August. Historically, monsoon rains were of vital importance. The Khmer farmers of Angkor in Cambodia always depended on the Asian monsoon, which is thought to have first developed about ten million years ago, long before humanity appeared on earth. The intensity of the monsoon varied through time, especially soon after the Ice Age, but has always been a dominant presence in global climate. It brings fairly reliable seasonal rainfall as well as arid conditions, or drought instead, to more than 60 percent of the world’s population. Differential heating of the Eurasian landmass and adjacent oceans in summer and winter triggers an annual wind reversal on a hemispherical scale. There’s another player, too: The Intertropical Convergence Zone (ITCZ), where trade wind belts converge. Three regional monsoon systems also form part of the complex climatic dynamics that affect Southeast Asia. In addition, El Niño events and the Interdecadal Pacific Oscillation create short or longer-term disturbances, which can deliver severe droughts to much of Asia, including Angkor.


The Intertropical Convergence Zone circles the earth at or near the equator, the belt where the trade winds of the Northern and Southern Hemispheres meet. Intense sun and warm water heat the ITCZ’s air, raising its humidity and making it buoyant. The buoyant air rises as the trade winds converge; the rising, expanding, and cooling air releases moisture in frequent irregular thunderstorms. Near the surface, winds are normally low, which is why mariners call the ITCZ the Doldrums. Seasonal shifts in the ITCZ affect rainfall in many tropical nations and cause the wet and dry seasons of the tropics. During the northern summer, the ITCZ shifts between ten and fifteen degrees north. This seasonal movement had a powerful effect on rainfall in the Maya lowlands of Central America (Chapter 6). The ITCZ moves northward in the Pacific as the Asian continent is warmed more than the ocean. The warm continental air rises, and air is drawn from the ocean to the land, with southerly winds bringing monsoon rain. The zone then shifts southward during the Southern Hemisphere summer.


EL NIÑO SOUTHERN OSCILLATION


ENSO is arguably the most powerful actor in global climate. Originally, El Niños were thought to be a local phenomenon, which affected the anchovy fisheries off coastal Peru regularly, usually appearing around Christmastime. One of the great triumphs of meteorology lay in the hands of a British Raj meteorologist in India, Gilbert Walker, a statistician by training, who searched for the causes of monsoons and became an expert on El Niños. Walker was one of the first observers to realize that ENSO was a global phenomenon. He concluded that when atmospheric pressure was high in the Pacific region, it tended to be low in the Indian Ocean from Africa to Australia. He called this the “Southern Oscillation,” whose gyration changed rainfall patterns and wind directions over both the tropical Pacific and Indian Oceans. Unfortunately, Walker lacked the sea surface and subsurface temperature data to confirm the mechanisms of the Southern Oscillation, which were not available during the 1920s.


A Norwegian meteorologist, Jacob Bjerknes, who worked at the University of California, Los Angeles, also had a global perspective on atmospheric circulation. A strong El Niño in 1957–1958 turned his attention west, which led him to show that there was an intimate relationship in the normal sea surface temperature gradient between the relatively cold eastern equatorial Pacific and a huge pool of warm water in the western Pacific as far west as Indonesia. He argued that there was a huge east-west circulation cell close to the plane of the equator. Dry air sinks gently over the cold eastern Pacific. Then it flows westward along the equator as part of the southeast trade wind system. Atmospheric pressure is higher in the east and lower in the west, which drives this movement. The air returns to the east in the upper atmosphere to complete the circulation pattern. Bjerknes named this the Walker Circulation. He realized that when warming occurred in the eastern Pacific, the sea surface temperature gradient between east and west decreased. This weakened the trade wind flow that drove the lower branch of the Walker Circulation. The pressure changes between the eastern and equatorial Pacific acted like a seesaw, whence the Walker Circulation.


Numerous elements make up the El Niño Southern Oscillation connection. These include the seesaw movements of the oscillation, large-scale air and sea interactions that cause Pacific warming, and much larger global links with climatic changes in both North America and the Atlantic Ocean. Bjerknes showed that ocean circulation is the flywheel that drives a vast climatic engine. Each ENSO has a different personality. Some are immensely strong; others are weak and short-lived, driven in a vast, self-perpetuating cycle between the eastern and southwestern Pacific. Along the equator, a normal north-south circulation known as the Hadley Circulation connects the tropical atmosphere with that of northern latitudes. It carries winter storms northward toward Alaska, except when an El Niño disrupts the pattern. The storm track jogs eastward and hits the California coast.


It took a massive ENSO in 1972–1973 to trigger broad scientific interest in what was now seen as a global phenomenon that upended drought and rainfall patterns with little warning—this quite apart from the collapse of the Peruvian anchovy fishery owing to overfishing. We now know a great deal more about ENSO, a chaotic pendulum with abrupt mood swings that can last months, even decades. The pendulum never follows the same path, even if there is an underlying rhythm to the swings. Tree ring sequences from teak trees in Java, firs in Mexico, and bristlecone pines in the American Southwest, among others, document years of higher rainfall about every 7.5 years until 1880. Now they seem to occur every 4.9 years, with La Niñas every 4.2 years. Ocean corals and ice cores from mountain glaciers tell us that ENSOs have been a factor in global climate for at least 5,000 years, probably much longer. The ENSO cycle is such a powerful engine of global climate change that many experts believe it is second only to the seasons as a cause of climatic change.


ENSO is a tropical phenomenon that has exercised a powerful influence over the lives of millions of tropical foragers and subsistence farmers, as well as preindustrial civilizations in river valleys, in rain forests, and high in the Andes. These societies have always been vulnerable to drought and flood in a world where more than 75 percent of the global population lives in the tropics, two-thirds of which depend on agriculture for their livelihoods. The vulnerability of these societies is increasing daily as growing populations place more stress on the carrying capacity of tropical environments. Until recently, no human society had the ability to forecast ENSOs or other major climatic events. Today, our computers and forecasting models can predict them well in advance. This information is of priceless economic, political, and social value as we adapt to a warming world. None of the ancient societies described in these pages had this luxury, which made adapting to ENSOs an enormous and sometimes deadly challenge.


FINALLY, MEGADROUGHTS


Centuries of tree ring research have provided ample records of prolonged megadroughts—the term is used in the climatological literature—during the Medieval Climate Anomaly (c. 800 to 1300 CE) and the Little Ice Age (c. 1300 to 1850 CE), both of which we explore in Chapters 11 to 14.


Tree ring–based climate sequences have the advantage of being very accurate, to the year. Fortunately, tree ring sequences are now abundant over a wide area of the United States, so much so that the North American Drought Atlas, compiled by an impressive team of climatologists, reconstructs 2,000 years of summer moisture, using a yardstick known as the Palmer Drought Severity Index. The latest version of the Atlas highlights two megadroughts that had major impacts on Native American societies. One, in the Southwest during the late 1200s, contributed to the depopulation of the Mesa Verde and Four Corners regions by Ancestral Pueblo groups (see Chapter 8). The second occurred in the Central Plains during the 1300s. The megadrought immediately preceded, and continued after, the abandonment of the great ceremonial center at Cahokia, in Mississippi’s American Bottom (also see Chapter 8). Understanding of the impacts of these and other droughts is hampered by the uneven distribution of tree ring sequences, especially in areas like the Central Plains.


Recent megadroughts in the American West have been severe, but they were much more prolonged over the past two millennia. They were certainly much longer than the celebrated Dust Bowl drought of 1932 to 1939. A series of influential studies have shown that megadroughts affected nearly every area of the West but also occurred during the early to middle Common Era in Mexico, the Great Lakes region, and the Pacific Northwest.


Until the mid- to late nineteenth century, ancient societies had to adapt to climatic shifts that were of natural origin, most of them attributable to the powerful forces that dominated global climate change in the past. As fossil fuels and intensifying industrial activity took hold, so anthropogenic forcing (changes in the earth’s energy balance due to human economic activities) came into play, and our current climate crisis took hold. But to combat its potential devastation, it’s important than we understand the forces behind natural climate change over the centuries and millennia.














1



A FROZEN WORLD




(c. 30,000 to c. 15,000 Years Ago)


Central Europe, autumn, 24,000 years ago. Two weather-beaten hunters sit on a streamside boulder with their backs to the wind, their faces turned toward the horizon. They ignore the reindeer feeding on the other bank, pawing through the dead leaves of autumn. Gray clouds scud close to the ground, massing heavily to the north. Neither of them says anything as they watch the cold, arid landscape in the growing darkness. Then they look at one another and nod, gathering their parkas close around their shoulders.


Their summer dwelling hugs the ground, a low dome of sod and hides. The hunters stoop into the smoky interior, where everyone clusters around a blazing hearth as fat lamps flicker in the gloom. As darkness falls and the churning storm strengthens outside, the people huddle under furs and hides. One of the hunters, believed to have supernatural powers, tells a familiar tale of mythic beings, of the first people of long ago. The band has heard the story many times, a tale of constant movement following the reindeer and wild horses in spring and autumn. As the story unfolds, the elders listen to the opinion of everyone, young and old, male and female. It is time to move to winter quarters.


We are Homo sapiens, the self-named “wise people.” Our species emerged in the warmth of Africa at least 300,000 years ago—the date is still controversial. Nimble, intelligent creatures, we moved over wide hunting territories and adapted to climatic shifts like long drought cycles by anchoring ourselves to reliable water sources. We were consummate opportunists, relying on careful observation, an intimate knowledge of the surrounding landscape, and cooperation—both within the narrow boundaries of family and band and also with extended kin—for survival. We lived with the vicissitudes of local climates using simple, portable tools and weapons. For almost all of our existence, we led this nomadic life—moving with the animals and with the seasons. Before writing, which emerged in western Asia a mere 5,000 years ago, we passed on all knowledge—real or imagined—by word of mouth and sometimes via art as well.


Our survival in ancient times depended on intimate knowledge of, and respect for, the living world of which we are part. Though no present-day group is a portal to the remote past, it is helpful to consider what life is like among today’s few remaining nomadic hunter-gatherer societies. Among the Inuit of the Arctic or the San of Southern Africa, we find a strong deference for prey and a deep understanding of the living environment—of the seasons, of plant foods, and of the migration of game animals. This knowledge spells the difference between life and death, as it always has.


Back in our African homeland, violent storms, intense drought cycles, and the ash-laden aftermaths of major volcanic eruptions were always climatic realities. But the challenges to our survival intensified dramatically when some of Homo sapiens moved into the much colder, sparsely inhabited European and Asian world around 45,000 years ago. We found ourselves battling some of the harshest climatic environments our species has ever lived through. But there was more: we were not alone. During the six-million-plus years of human evolution, several distinct hominin species always coexisted at any given time.
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