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From the best-selling, award-winning author of 1491 and 1493--an incisive portrait of the two
little-known twentieth-century scientists, Norman Borlaug and William Vogt, whose diametrically
opposed views shaped our ideas about the environment, laying the groundwork for how people
in the twenty-first century will choose to live in tomorrow's world.In forty years, Earth's population
will reach ten billion. Can our world support that? What kind of world will it be? Those answering
these questions generally fall into two deeply divided groups--Wizards and Prophets, as Charles
Mann calls them in this balanced, authoritative, nonpolemical new book. The Prophets, he
explains, follow William Vogt, a founding environmentalist who believed that in using more than
our planet has to give, our prosperity will lead us to ruin. Cut back! was his mantra. Otherwise
everyone will lose! The Wizards are the heirs of Norman Borlaug, whose research, in effect,
wrangled the world in service to our species to produce modern high-yield crops that then saved
millions from starvation. Innovate! was Borlaug's cry. Only in that way can everyone win! Mann
delves into these diverging viewpoints to assess the four great challenges humanity faces--food,
water, energy, climate change--grounding each in historical context and weighing the options for
the future. With our civilization on the line, the author's insightful analysis is an essential addition
to the urgent conversation about how our children will fare on an increasingly crowded Earth.

“Scrupulous, stimulating, and elegant . . . A beautifully crafted book. Anyone wanting a readable,
relentlessly intelligent narrative showing where our environmental ideas and anxieties in the
present-day Anglophone world come from will find it here in abundance.” —Robert J. Mayhew,
Times Literary Supplement“Brilliant . . . The author’s science journalism shines.” —William
Easterly, The Wall Street Journal“An elegantly written, devoted testimonial to the art of the
possible.” —Jonathan Hahn, Sierra “Mann’s storytelling skills are unmatched. . . . The great virtue 
of Mann’s book—and much of his journalism over many years—is that it raises very large
questions . . . that are usually either ignored or answered in slogans. He provides detail enough,
and simplicity enough, that anyone who is struggling with these puzzles will be enlightened and
informed. And entertained, which, given the subject matter, is no small feat.” —Bill McKibben,
The New York Times Book Review“Fascinating . . . An inquisitive and gifted science writer.” —
Tyler Priest, Science“The most persuasive writers on the environment punctuate their big-picture
theses with telling details that bring the relevant issues to life. Like Elizabeth Kolbert and Tim
Flannery, Charles C. Mann is one of the masters of this art . . . a stimulating, thoughtful, balanced
overview of matters vital to us all.” —Dan Cryer, The Boston Globe“Mann is a compelling and
forensic analyst of big tipping points in human affairs.” —Fred Pearce, The Washington
Post"Charles C. Mann specializes in deep, comprehensive looks at the past that better elucidate
the present." —Mary Ellen Hannibal, San Francisco Chronicle“Best-selling author and journalist



Mann tackles the thorny problem of humankind’s future through the lens of two 20th-century
visionaries. . . . A sweeping, provocative work of journalism, history, science and philosophy.” —
Library Journal starred review“Without taking sides, Mann delivers a fine examination of two
possible paths to a livable future.” —Publisher’s Weekly starred review“An insightful, highly
significant account that makes no predictions but lays out the critical environmental problems
already upon us.”—Kirkus starred review"The contrast is stark—technological wizardry or
romantic prophecy as a lens to view the future path for the planet and humanity. Charles Mann
provides a deeply corrugated, richly nuanced, and highly entertaining narrative to make sense of
the most consequential decisions facing civilization. Read, think, and enjoy." —Ruth deFries,
author of The Big Ratchet: How Humanity Thrives in the Face of Natural Crisis “Brilliantly
conceived and executed, Charles Mann’s The Wizard and the Prophet is the book I have long
awaited—thoughtful, balanced and unbiased—to understand the challenges that humanity will
face as the twenty-first century progresses. Mann’s historical perspective provides the critically
important context for us to understand how we got here and how we might solve the problems
presented by a finite world of ten billion humans.” –Gary Taubes, author of The Case Against
Sugar “The Wizard and the Prophet is a fascinating portrait of two men who probably shaped
your thinking about the future, whether you realize it or not. Charles Mann proves, once again, a
masterful storyteller." – Elizabeth Kolbert, author of The Sixth Extinction“A rich, elegant,
ferociously readable study of our global quandary. Among the many excellent things Charles C.
Mann does in The Wizard and the Prophet is give us a fresh, and wholly unexpected, way of
understanding today’s political divide.” —Russell Shorto, author of Revolution Song“A
fascinating story of two forgotten men whose ideas changed our understanding of humanity’s
place in nature. The Wizard and the Prophet is an intellectual history of the clash between
techno-optimists and environmentalists, but it’s also the very personal story of two
thinkers, Norman Borlaug and William Vogt. Mann offers a sympathetic, nuanced way to
understand one of the fundamental debates of our time: How will 10 billion humans live
sustainably on Earth, when our demands for energy and food are growing? This book
showcases an important new kind of futurism, which looks to the past to understand how we'll
survive. Never preachy nor dogmatic, Mann asks his readers to do the most difficult thing
possible: choose a path to a better world, by consulting your own conscience.” —Annalee
Newitz, editor, Ars TechnicaAbout the AuthorCHARLES C. MANN, a correspondent for The
Atlantic, Science, and Wired, has also written for Fortune, The New York Times, Smithsonian,
Technology Review, Vanity Fair, The Washington Post, as well as the TV network HBO and the
series Law & Order. A three-time National Magazine Award finalist, he is the recipient of writing
awards from the American Bar Association, the American Institute of Physics, the Alfred P. Sloan
Foundation, and the Lannan Foundation. --This text refers to an out of print or unavailable edition
of this title.
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About the Author[ PROLOGUE ]All parents must remember the moment when they first held
their children—the tiny crumpled face emerging, an entire new person, from the hospital blanket.
I extended my hands and took my daughter in my arms. I was so overwhelmed that I could
hardly think.After the birth, I wandered outside for a while so that mother and child could rest. It
was three in the morning, late February in New England. There was ice on the sidewalk and a
cold drizzle in the air. As I stepped from the curb, a thought popped into my head: when my
daughter is my age, almost 10 billion people will be walking the earth.I stopped in midstride. I
thought: How is that going to work?Like other parents, I want my children to be comfortable in



their adult lives. But in the hospital parking lot this suddenly seemed unlikely. Ten billion mouths,
I thought. How can they possibly be fed? Twenty billion feet—how will they be shod? Ten billion
bodies—how will they be accommodated? Is the world big enough, rich enough, for all these
people to flourish? Or have I brought my children into a time of general collapse?—When I
began as a journalist, I envisioned myself, romantically, as an eyewitness to history. I wanted to
chronicle the important events of my time. Only after I began work did the obvious question
occur: What are those important events? My first article, essentially the caption for a photograph
of a bad automobile accident, certainly didn’t document one. But what was the standard?
Hundreds of years from now, what will historians view as today’s most significant developments?
For a long time I believed that the answer was “discoveries in science and technology.” I wanted
to learn about the curing of diseases, the rise of computer power, the unraveling of the mysteries
of matter and energy. Later, though, it seemed to me that what was important was less the new
knowledge than what it had enabled. In the 1970s, when I was in high school, about one out of
every four people in the world was hungry—“undernourished,” to use the term preferred by the
United Nations. Today, the U.N. says, the figure is one out of ten.*1 In those four decades, the
global average life span has risen by more than eleven years, with most of the increase
occurring in poor places. Hundreds of millions of people in Asia, Latin America, and Africa have
lifted themselves from destitution into something like the middle class. In the annals of
humankind, nothing like this surge of well-being has occurred before. It is the signal
accomplishment of this generation, and its predecessor.This enrichment has not occurred
evenly or equitably; millions upon millions are not prosperous, and millions more are falling
behind. Nonetheless, on a global level—the level of 10 billion—the increase in affluence is
undeniable. The factory worker in Pennsylvania and the farmer in Pakistan may both be
struggling and angry, but they are also, by the standards of the past, wealthy people.Today the
world has about 7.3 billion inhabitants. Most demographers believe that around 2050 the world’s
population will reach 10 billion or a bit less. About this time, human numbers will probably begin
to level off—as a species, we will be around “replacement level,” each couple having, on
average, just enough children to replace themselves. All the while, economists say, the world’s
development should continue, however unevenly, however slowly. The implication is that when
my daughter is my age a sizable percentage of the world’s 10 billion souls will be middle class.
Jobs, homes, cars, fancy electronics, a few occasional treats—these are what the affluent
multitudes will want. (Why shouldn’t they?) And though the lesson of history is that the great
majority of these men and women will make their way, it is hard not to be awed by the magnitude
of the task facing our children. A couple of billion jobs. A couple of billion homes. A couple of
billion cars. Billions and billions of occasional treats.Can we provide these things? That is only
part of the question. The full question is: Can we provide these things without wrecking much
else?—As my children were growing up, I took advantage of journalistic assignments to speak,
from time to time, with experts in Europe, Asia, and the Americas. Over the years, as the
conversations accumulated, it seemed to me that the responses to my questions fell into two



broad categories, each associated (at least in my mind) with one of two people, Americans who
lived in the twentieth century. Neither is well known to the public, yet one man has often been
called the most important person born in that century and the other is the principal founder of the
most significant cultural and intellectual movement of that time. Both recognized and tried to
solve the fundamental question that will face my children’s generation: how to survive the next
century without a wrenching global catastrophe.The two people were barely acquainted—they
met only once, so far as I know—and had little regard for each other’s work. But in their different
ways, they were largely responsible for the creation of the basic intellectual blueprints that
institutions around the world use today for understanding our environmental dilemmas.
Unfortunately, their blueprints are mutually contradictory, for they had radically different answers
to the question of survival.The two people were William Vogt and Norman Borlaug.Vogt, born in
1902, laid out the basic ideas for the modern environmental movement. In particular, he founded
what the Hampshire College demographer Betsy Hartmann has called “apocalyptic
environmentalism”—the belief that unless humankind drastically reduces consumption its
growing numbers and appetite will overwhelm the planet’s ecosystems. In best-selling books
and powerful speeches, Vogt argued that affluence is not our greatest achievement but our
biggest problem. Our prosperity is temporary, he said, because it is based on taking more from
Earth than it can give. If we continue, the unavoidable result will be devastation on a global
scale, perhaps including our extinction. Cut back! Cut back! was his mantra. Otherwise everyone
will lose!Borlaug, born twelve years later, has become the emblem of what has been termed
“techno-optimism” or “cornucopianism”—the view that science and technology, properly applied,
can help us produce our way out of our predicament. Exemplifying this idea, Borlaug was the
primary figure in the research that in the 1960s created the “Green Revolution,” the combination
of high-yielding crop varieties and agronomic techniques that raised grain harvests around the
world, helping to avert tens of millions of deaths from hunger. To Borlaug, affluence was not the
problem but the solution. Only by getting richer, smarter, and more knowledgeable can
humankind create the science that will resolve our environmental dilemmas. Innovate! Innovate!
was Borlaug’s cry. Only in that way can everyone win!William Vogt, 1940 Credit 1Both Borlaug
and Vogt thought of themselves as environmentalists facing a planetary crisis. Both worked with
others whose contributions, though vital, were overshadowed by theirs. But that is where the
similarity ends. To Borlaug, human ingenuity was the solution to our problems. One example: by
using the advanced methods of the Green Revolution to increase per-acre yields, he argued,
farmers would not have to plant as many acres. (Researchers call this the Borlaug hypothesis.)
Vogt’s views were the opposite: the solution, he said, is to get smaller. Rather than grow more
grain to produce more meat, humankind should, as his followers say, “Eat lower on the food
chain.” If people ate less beef and pork, valuable farmland would not have to be devoted to cattle
and pig feed. The burden on Earth’s ecosystems would be lighter.I think of the adherents of
these two perspectives as Wizards and Prophets—Wizards unveiling technological fixes,
Prophets decrying the consequences of our heedlessness. Borlaug has become a model for the



Wizards. Vogt was in many ways the founder of the Prophets.Borlaug and Vogt traveled in the
same orbit for decades, but rarely acknowledged each other. Their first meeting, in the
mid-1940s, ended in disagreement. So far as I know, they never spoke afterward. Not one letter
passed between them. They each referred to the other’s ideas in public addresses, but never
attached a name. Instead, Vogt rebuked the anonymous “deluded” scientists who were actually
aggravating our problems. Meanwhile, Borlaug derided his opponents as “Luddites.”Norman
Borlaug, 1944 Credit 2Both men are dead now, but their disciples have continued the hostilities.
Indeed, the dispute between Wizards and Prophets has, if anything, become more vehement.
Wizards view the Prophets’ emphasis on cutting back as intellectually dishonest, indifferent to
the poor, even racist (because most of the world’s hungry are non-Caucasian). Following Vogt,
they say, is a path toward regression, narrowness, and global poverty. Prophets sneer that the
Wizards’ faith in human resourcefulness is unthinking, scientifically ignorant, even driven by
greed (because remaining within ecological limits will cut into corporate profits). Following
Borlaug, they say, at best postpones an inevitable day of reckoning—it is a recipe for what
activists have come to describe as “ecocide.” As the name-calling has escalated, conversations
about the environment have increasingly become dialogues of the deaf. Which might be all right,
if we weren’t discussing the fate of our children.Wizards and Prophets are less two ideal
categories than two ends of a continuum. In theory, they could meet in the middle. One could cut
back here à la Vogt and expand over there, Borlaug-style. Some people believe in doing just
that. But the test of a categorization like this one is less whether it is perfect—it is not—than
whether it is useful. As a practical matter, the solutions (or putative solutions) to environmental
problems have been dominated by one of these approaches or the other. If a government
persuades its citizenry to spend huge sums revamping offices, stores, and homes with the high-
tech insulation and low-water-use plumbing urged by Prophets, the same citizenry will resist
ponying up for Wizards’ new-design nuclear plants and monster desalination facilities. People
who back Borlaug and embrace genetically modified, hyper-productive wheat and rice won’t
follow Vogt and dump their steaks and chops for low-impact veggie burgers.Moreover, the ship
is too large to turn quickly. If the Wizardly route is chosen, genetically modified crops cannot be
bred and tested overnight. Similarly, carbon-sequestration techniques and nuclear plants cannot
be deployed instantly. Prophet-style methods—planting huge numbers of trees to suck carbon
dioxide from the air, for instance, or decoupling the world’s food supply from industrial agriculture
—would take equally long to pay off. Because backtracking is not easy, the decision to go one
way or the other is hard to change.Most of all, the clash between Vogtians and Borlaugians is
heated because it is less about facts than about values. Although the two men rarely
acknowledged it, their arguments were founded on implicit moral and spiritual visions: concepts
of the world and humankind’s place in it. Entwined with the discussion of economics and biology,
that is, were whispers of “ought” and “should.” As a rule, these views were articulated more
explicitly by those who followed Vogt and Borlaug than by the two men themselves. But they
were there from the beginning.Prophets look at the world as finite, and people as constrained by



their environment. Wizards see possibilities as inexhaustible, and humans as wily managers of
the planet. One views growth and development as the lot and blessing of our species; others
regard stability and preservation as our future and our goal. Wizards regard Earth as a toolbox,
its contents freely available for use; Prophets think of the natural world as embodying an
overarching order that should not casually be disturbed.The conflict between these visions is not
between good and evil, but between different ideas of the good life, between ethical orders that
give priority to personal liberty and those that give priority to what might be called connection. To
Borlaug, the landscape of late-twentieth-century capitalism, with its teeming global markets
dominated by big corporations, was morally acceptable, though ever in need of repair. Its
emphasis on personal autonomy, social and physical mobility, and the rights of the individual
were resonant. Vogt thought differently. By the time he died, in 1968, he had come to believe that
there was something fundamentally wrong with Western-style consumer societies. People
needed to live in smaller, more stable communities, closer to the earth, controlling the
exploitative frenzy of the global market. The freedom and flexibility touted by advocates of
consumer society were an illusion; individuals’ rights mean little if they live in atomized isolation,
cut off from Nature and each other.These arguments have their roots in long-ago fights. Voltaire
and Rousseau disputing whether natural law truly is a guide for humankind. Jefferson and
Hamilton jousting over the ideal character of citizens. Robert Malthus scoffing at the claims of
the radical philosophers William Godwin and Nicolas de Condorcet that science could
overcome limits set by the physical world. T. H. Huxley, the famed defender of Darwin, and
Bishop Samuel Wilberforce of Oxford, contending whether biological laws truly apply to
creatures with souls. John Muir, champion of pristine wilderness, squaring off against Gifford
Pinchot, evangelist for managing forests with teams of experts. The ecologist Paul Ehrlich and
the economist Julian Simon betting whether ingenuity can outwit scarcity. To the philosopher-
critic Lewis Mumford, all of these battles were part of a centuries-long struggle between two
types of technology, “one authoritarian, the other democratic, the first system-centered,
immensely powerful, but inherently unstable, the other man-centered, relatively weak, but
resourceful and durable.” And all of them were about, at least in part, the relationship of our
species to Nature—which is to say they were debates about the nature of our species.Borlaug
and Vogt, too, took sides in the dispute. Both believed that Homo sapiens, alone among Earth’s
creatures, can understand the world through science, and that this empirical knowledge can
guide societies into the future. From this point, though, the two men diverged. One of them
believed that ecological research has revealed our planet’s inescapable limits, and how to live
within them. The other believed that science could show us how to surpass what would be
barriers for other species.Who is right, Vogt or Borlaug? Better to have your feet on the ground
or live, however chancily, in the air? Cut back or produce more?Wizard or Prophet? No question
is more important to our crowded world. Willy-nilly, our children will have to answer it.—What this
book is not: a detailed survey of our environmental dilemmas. Many parts of the world I skip over
completely; many issues I do not discuss. The subjects are too big and complicated to fit in a



single book—at least, not a book that I can imagine anyone reading. Instead I am describing two
ways of thinking, two views of possible futures.Another thing this book is not: a blueprint for
tomorrow. The Wizard and the Prophet presents no plan, argues for no specific course of action.
Part of this aversion reflects the opinion of the author: in our Internet era, there are entirely too
many pundits shouting out advice. I believe I stand on firmer ground when I try to describe what I
see around me than when I try to tell people what to do.In the first chapter I step back to
consider what biology suggests about the trajectory of any species—that is, why one would
imagine that Homo sapiens actually has a future. Biologists tell us that all species, if given the
chance, overreach, overreproduce, overconsume. Inevitably, they encounter a wall, always to
catastrophic effect, and usually sooner rather than later. From this vantage, Vogt and Borlaug
were equally deluded. Here I ask whether there is reason to believe the scientists are
wrong.Next I turn to Vogt and Borlaug themselves. I follow Vogt from his birth in pre-suburban
Long Island to his near death from polio to his ecological conversion experience off the coast of
Peru. I close the first part of his story with the publication of his tract The Road to Survival
(1948), the first modern we’re-all-going-to-hell book. Road was meant as a warning bell, based
on objective science, but it was also an implicit vision of how we should live: a moral testament.
Vogt was the first to put together, in modern form, the principal tenets of environmentalism, the
twentieth century’s only successful, long-lasting ideology.Borlaug’s tale begins with his birth into
a poor Iowa farming community. Borlaug was released from what he saw as endless toil by the
great good fortune of having Henry Ford invent a tractor that could be built and sold cheaply
enough to replace his labor on the farm. Allowed to attend college, he labored through the
Depression until a concatenation of accidents put him into the research program that led to the
Green Revolution. In 2007, when Borlaug was ninety-three, The Wall Street Journal editorialized
that he had “arguably saved more lives than anyone in history. Maybe one billion.”In the middle
section of this book, I invite the reader to put on, as it were, Vogtian and Borlaugian spectacles
and look at four great, oncoming challenges: food, water, energy, and climate change.
Sometimes I think of them as Plato’s four elements: earth, water, fire, and air. Earth represents
agriculture, how we will feed the world. Water is drinking water, as vital as food. Fire is our
energy supply. Air is climate change, a by-product, potentially catastrophic, of our hunger for
energy.Earth: If present trends continue, most agronomists believe, harvests will have to rise 50
percent or more by 2050. Different models with different assumptions make different projections,
but all view the rise in demand as due both to the increase in human numbers and the increase
in human affluence. With few exceptions, people who became wealthier have wanted to
consume more meat. To grow more meat, farmers will need to grow more grain—much more.
Wizards and Prophets have radically different ways of approaching these demands.Water:
Although most of Earth is covered by water, less than 1 percent of it is accessible freshwater.
And the demand for that water is constantly increasing. The increase is a corollary of the rising
demand for food—almost three-quarters of global water use goes to agriculture. Many water
researchers believe that as many as 4.5 billion people could be short of water by as early as



2025. As with food, the disciples of Borlaug tend to react in one way to this worry; those of Vogt,
in another.Fire: Predicting how much energy tomorrow’s world will need depends on
assumptions about, for instance, how many of the roughly 1.2 billion people who do not have
electricity will actually get it, and how that electricity will be provided (solar power, nuclear power,
natural gas, wind, coal). Still, the main thrust of every attempt to estimate future requirements
that I am aware of is that the human enterprise will require more energy—probably quite a lot
more. What to do about it depends on whether you ask Borlaugians or Vogtians.Air: In this list,
climate change is odd man out. The other three elements (food, freshwater, energy supply)
reflect human needs, whereas climate change is an unwanted consequence of satisfying those
needs. The first three are about providing benefits to humankind: food on the table, water from
the tap, heat and air-conditioning in the home. With climate change, the benefit is invisible:
avoiding problems in the future. Societies put their members through wrenching changes and
then, with a bit of luck, nothing especially noteworthy occurs. Temperatures don’t rise much; sea
levels stay roughly where they are. Little wonder that Wizards and Prophets disagree about what
to do!Climate change is different from the others in a second way, too. It is rare to encounter
people who don’t accept that the world’s increasingly prosperous population will ratchet up
demand for food, water, and energy. But a significant minority believe that climate change is not
real, or is not attributable to human activity, or is so minimal as to be not worth bothering about.
The disagreement is so passionate that it’s easy for one side to say, “Well, if he gives any
credence to this claim, then he belongs on the other team, and forget about anything else he
reports!” Hoping to avoid this fate, I split the discussion of climate change in two. In the first
section, I ask the skeptics to accept—just for the moment—that climate change is a real future
problem, so I can look at how Borlaugians and Vogtians would address it. In an appendix, I
address in what ways some of the skeptics could be correct.The question this book asks is not
“How will we resolve these four challenges?” but “How would a Vogt or Borlaug approach them?”
I close with the last years of both men, melancholy in both cases. Tying up a loose philosophical
end, an epilogue returns to the discussion of why one might believe that our species could
succeed, and even thrive.The Wizard and the Prophet is a book about the way knowledgeable
people might think about the choices to come, rather than what will happen in this or that
scenario. It is a book about the future that makes no predictions.—In college I read two Vogtian
classics: The Population Bomb (1968), by the ecologist Paul Ehrlich, and The Limits to Growth
(1972), by a team of computer modelers. Famously, The Population Bomb begins with a
thunderous claim: “The battle to feed all of humanity is over.” Matters go downhill from there.
“Sometime in the next fifteen years, the end will come,” Ehrlich told CBS News in 1970. “And by
‘the end’ I mean an utter breakdown of the capacity of the planet to support humanity.” The
Limits to Growth was a bit more hopeful. If humankind changed its habits completely, it said,
civilizational collapse could be avoided. Otherwise, the researchers argued, “the limits to growth
on this planet will be reached sometime within the next one hundred years.”The two books
scared the pants off me. I became a Vogtian, convinced that the human enterprise would fall



apart if our species didn’t abruptly reverse course. Long afterward, it occurred to me that many
of the Prophets’ dire forecasts had not come true. Famines had occurred in the 1970s, as The
Population Bomb had predicted. India, Bangladesh, Cambodia, West and East Africa—in that
decade all were wracked, horribly, by hunger. But the death tally was nowhere near the
“hundreds of millions” predicted by Ehrlich. According to a widely accepted count by the British
development economist Stephen Devereux, starvation claimed about 5 million lives during that
period—with most of the deaths due to warfare, rather than environmental exhaustion.
Compared to the past, in fact, famine has not been increasing but has become rarer. Nor did
anything like Ehrlich’s planetary breakdown occur by 1985, though there have been awful losses
that will not be easy to set right. Similarly, pesticides did not lead to lethal epidemics of heart
disease, cirrhosis, and cancer, a prospect Ehrlich warned of in 1969. Farmers continued to spray
their fields, but U.S. life expectancy did not fall to “42 years by 1980.”In the mid-1980s I began
work as a science journalist. I met many Wizard technologists and grew to admire them. I
became a Borlaugian, scoffing at the catastrophic scenarios I had previously embraced.
Cleverness will get us through, I thought, as it had in the past. To think anything else, given
recent history, seemed foolishly pessimistic.Nowadays, though, worrying about my children, I
am waffling. My daughter, in college as I write, is headed into a future that seems ever more
jostling and contentious, ever closer to overstepping social, physical, and ecological
margins.Ten billion affluent people! The number is unprecedented, the difficulties like nothing
before. Maybe my optimism is as ill-founded as my previous pessimism. Maybe Vogt was right
after all.Thus I oscillate between the two stances. On Monday, Wednesday, and Friday, I think
Vogt was correct. On Tuesday, Thursday, and Saturday, I go for Borlaug. And on Sunday, I don’t
know.I wrote this book to satisfy my own curiosity, and to see if I could learn something about the
roads my children could take.*1 In absolute terms, the decrease seems less impressive.
Several hundred million still live in destitution. In recent years, moreover, the number of hungry
has risen a bit. Researchers disagree on whether this reversal is a long-term problem or a
temporary blip due to violence (Southwest Asia, parts of Africa) and falling commodity prices,
which have lowered national incomes in some places. Nonetheless, a child born in the twenty-
first century has less chance of emerging into a life of absolute want than at any other century in
known history.ONE LAW[ ONE ]State of the SpeciesSpecial PeopleBegin with an image, a man
alone on a tract of land near a city. The man is thirty years old and just beginning to discover his
own ambition. His name is Norman Borlaug, the Wizard of my title. His greatest advantage is a
remarkable capacity for hard technical work. The land, on the periphery of Mexico City, is badly
damaged; Borlaug has been assigned the task of coaxing something to grow on it. To most of
the people whom Borlaug is likely to know, the task and place seem remote and
inconsequential. Borlaug, the Wizard, will change that view.It is April 1946, the perfervid months
after the end of the Second World War. Most people in North America and Europe are wholly
caught up in the shocking changes that follow the conflict—the onset of the atomic age, the
beginning of the Cold War, the disintegration of colonial empires. Borlaug, the hardworking man,



is not. Newspapers and radios are not readily available where he works. He spends his days
staring at dying plants. Years later, some people will say that the work he began there was more
important than any of the occurrences in the newspapers.Now on this land appears a second
man. This second man, the Prophet of my title, is twelve years older, light-haired and blue-eyed.
He walks with a pronounced limp, the legacy of polio. His name is William Vogt. He, too, is
discovering the extent of his ambitions—maybe it would be better to say that he is at last
admitting them.Borlaug’s project is housed at a university in Chapingo, a settlement east of
Mexico City. Built in a former hacienda, the university has been transformed from a private rural
backwater into a crowded expression of the contemporary state, desperately sought after and
grossly underfunded in the modern mode. Among its glories is a set of huge, brilliantly colored
murals by the celebrated Mexican painter Diego Rivera. Vogt is on his honeymoon; he and his
wife visit the murals. But Vogt is also traveling in his official capacity, as the head of the
Conservation Division of the Pan American Union. He is deeply interested in agriculture and its
effects on the landscape.At this time, Borlaug and three Mexican assistants are the only people
working on the land. Vogt spends a big chunk of his daylong visit there. Inquisitive and
gregarious, he surely walks to the sweating people in their dusty khakis and boots and asks
what they are doing with this 160 acres of starveling wheat and maize at the edge of campus.*1
Vogt has no idea that this plain-faced man, lean and taciturn, will become an enduring
international symbol of technical prowess and a way of thinking that Vogt will come to regard as
dangerous to human survival. Borlaug does not guess that the visitor, this limping man with his
wife in tow, will spark a movement that Borlaug will come to regard as blinkered, when not
duplicitous, effectively an enemy to human well-being. From the evidence left behind, Vogt
doesn’t say much during his visit. One imagines him watching and listening as Borlaug explains
his ideas.This is the beginning, these two men looking over the parcel of damaged land near the
city. All the rest of their lives begin at this place, in what they see and how they choose to think
about it. Things skirl out from Chapingo, they sprawl across the world and pass decades into the
past and future, they involve millions upon millions of people who have never heard the names of
Borlaug or Vogt. But always it opens here: two men, a parcel of bad soil, the nearby city.Before
the Spanish conquest, Chapingo, and Mexico City were on opposite sides of a lake that was
more than thirty miles wide, rich with fish, and lined with prosperous villages. On the fringes of
this great lake were hundreds of small artificial islands called chinampas. Made by piling up lake
muck, chinampas were used as farms. Yielding multiple harvests in a year, they were among the
most productive farms in the world. All this is gone. Persistent mismanagement has over the
generations drained the lake and wiped out the chinampas and turned the good soil into
something that is cracked and lifeless.Vogt and Borlaug have the same mission: to use the
discoveries of modern science to spare Mexico from a future of poverty and environmental
degradation. But prospects are unlikely, in Mexico in 1946, for this to happen; indeed, Vogt and
Borlaug believe that the situation grows direr by the day.Not much later both men will realize that
the challenges they see before Mexico actually confront all of humankind. Vogt and Borlaug are



among the few who have some glimpse then of the magnitude of the tests that face our species
today, as we move ever closer to 2050, when the world will hold 10 billion souls. But their
understanding of how to resolve them differs, as do their views on their causes.Vogt sees the
city reaching across the dry lake bed to engulf the last fields and streams and says: Hold it back!
We cannot let our species overwhelm the natural systems on which we all depend! Borlaug sees
the pitiful scrim of wheat and maize on the tract of land and says: How can we give people a
better chance to thrive? Vogt wants to protect the land; Borlaug wants to equip its
occupants.Which is correct? To Vogt, the fields of maize and wheat throughout the dry hills of
central Mexico are a plague that will lead in the end to destruction. He calls for more sustainable,
land-sparing agriculture, to keep people from trying to use this fragile, depleted soil. One can
imagine his reaction to learning that Borlaug hopes to develop new strains of maize and wheat
that will better allow humans to exploit that land. It is, from Vogt’s perspective, like trying to fight
arson with gasoline.Later critics will call Vogt and people like him names like “tree-hugger” and
say they are apostles of a new religion, an irrational cult that fetishizes Nature. In Vogt’s
assessment he is simply speaking from the tradition of ecology (or what he understands to be
ecology)—a holistic view that seeks to place humanity within a framework of overarching natural
law. It asks: How can we best fit into the world, and not overstep our bounds? Even to ask such a
question calls for a reordering of society.Borlaug, by contrast, speaks from the point of view of
genetics—an effort that seeks to break organisms into their smallest components so that they
can be harnessed for human benefit. Of Vogt’s natural bounds, it asks, How can we leapfrog
them altogether? Critics will call this “techno-optimism,” an advocacy of “salvation by technical
advance,” and accuse its Wizard advocates of being apologists for economic systems that are
fundamentally at odds with the ability to sustain life on Earth. Nature knows best! Anything else
is hubris and folly.One wants the two men to have a ringing debate, like Abraham Lincoln and
Stephen Douglas. That doesn’t happen. Instead, a few months after his trip to Mexico, Vogt tries
to get Borlaug shut down.Largely as a result of Vogt’s advocacy, the Mexican government has
adopted new soil and water conservation laws. But there is more to be done, he thinks, and his
money is running out. Vogt works for the Pan American Union, but his work in Mexico is
supported by several small, poorly funded conservation groups, including the New York
Zoological Society, the International Committee for Bird Preservation, and the American Wildlife
Institute. Saving the world, he thinks, will require deeper pockets.Borlaug, by contrast, is
supported by the Rockefeller Foundation, based in New York City, long the world’s biggest
private charity. The Rockefeller Foundation in 1946 is like the Bill & Melinda Gates Foundation
today—an international symbol of largesse. Vogt seems to spend his life scrambling after
pennies to fund his world-important tasks. How it must have haunted him to see Borlaug
treading into his terrain, concerned about the right problem, backed by powerful money—and
proceeding, in Vogt’s opinion, in exactly the wrong way!Even as Vogt and his wife spend a month
in Guatemala and then travel to El Salvador and Venezuela, he drafts and redrafts a letter to the
Rockefeller Foundation. It finally goes out on August 2, 1946. It bears the signature of L. S.



Rowe, director general of the Pan American Union, but Vogt has written every word. The letter
has a delicate task: to say, tactfully but clearly, that Rockefeller (1) is doing everything wrong and
(2) should put Vogt in charge of doing it right. Graciously it salutes the foundation’s history of
fighting disease, then turns in a different direction. “Millions of dollars, from [the foundation], are
being used to reduce mortality rates—in other words, to increase populations. Little thought is
being given to the feeding of those populations.” In Mexico, Rockefeller is backing efforts to grow
more wheat and maize. But, the letter says, boosting agriculture and industry is not the answer,
because the resources necessary for both “are being wiped out through destruction of
watersheds, raw materials, and purchasing power.” Simply giving people better tools, Vogt
believes, will only help people hit limits faster. If just ten fish remain in a pond, the solution to
running out of fish is not more efficient nets.Instead, what is needed, above and beyond all else,
is a change in our relationship with Nature. If people understood the value of the ecosystems in
which they are embedded, society would be profoundly different. In the past, Mexico could exist
with this incorrect understanding of the world, but soon there will be no more margin for error.
The city is rushing in to cover the land. Matters must change in the next few decades. “It is
doubtful that in the entire Western Hemisphere there exists a problem that is more important or
more pressing,” Vogt says.His letter to the foundation begins a long argument that continues to
the present day.The World Is a Petri DishNonsense! I hear Lynn Margulis say. Poppycock! Or,
rather, I hear her say something more pungent.A researcher who specialized in cells and
microorganisms, Margulis was one of the most important biologists in the last half century—she
literally helped to reorder the tree of life, convincing her colleagues that it did not consist of two
kingdoms (plants and animals), but five or even six (plants, animals, fungi, protists, and two
types of bacteria).*2 Until her death in 2011, she lived in my town, and I would bump into her on
the street from time to time. She knew I was interested in environmental issues, and she liked to
needle me. Hey, Charles, she would call out, are you still all worked up about protecting
endangered species?Margulis was no apologist for unthinking destruction. Still, she couldn’t
help regarding conservationists’ fixation on birds, mammals, and plants as evidence of their
ignorance about the greatest source of evolutionary creativity: the microworld of bacteria, fungi,
and protists. More than 90 percent of the living matter on Earth consists of microorganisms, she
liked to remind people. Heck, there are as many bacterial cells in our body as there are human
cells!Lynn Margulis, 1990 Credit 3Microorganisms can do things undreamed of by clumsy
mammals like us; they can form giant super-colonies, reproduce asexually, swap genes with
wildly different species, and accomplish all sorts of chemical feats that human beings can only
do in big laboratories—the list is as endless as it is amazing. Microorganisms have changed the
face of the earth, crumbling stone and even giving rise to the oxygen we breathe. Compared to
this power and diversity, Margulis liked to tell me, pandas and polar bears were epiphenomena—
interesting and fun, perhaps, but not actually significant.I never told her of my image of the two
men in Mexico, but I am quite sure what she would have said about it. Homo sapiens, she once
told me, is an unusually successful species. And it is the fate of every successful species to wipe



itself out—that is the way things work in biology. By “wipe itself out” Margulis didn’t necessarily
mean extinction—just that something comprehensively bad would happen, wrecking the human
enterprise. Borlaug and Vogt might have wanted to stop us from destroying ourselves, she would
have said, but they were kidding themselves. Neither conservation nor technology has anything
to do with biological reality.Margulis explained these ideas to me while talking about one of her
scientific heroes, the Russian microbiologist Georgii Gause. Born in 1910, Gause was a prodigy:
he published his first scientific article at the age of nineteen (it appeared in Ecology, the premier
journal in the field). Like Vogt, Gause looked with envy at Rockefeller’s funds, so much greater
than anything available to him in the Soviet Union. Hoping to impress the foundation, he decided
to perform some experiments and include the results in a grant application.Gause knew just
what to do. In 1920, two Johns Hopkins biologists, Raymond Pearl and Lowell Reed, had
published a mathematical formula that described the rate at which the population of the United
States grew over time. Their argument was almost completely theoretical. They imagined what
the rate of growth should look like, given their knowledge of biology, and sought to match their
hypothetical curve to the actual population of the United States as recorded in census data. The
two matched well enough that Pearl and Reed believed they were on to something. Pearl was
especially excited; he had been conducting parallel research with fruit flies, locking a male and
female in a bottle full of food and observing how many flies would be produced in the next few
generations. The results looked so similar to his U.S. Census data that he was convinced that he
had found a universal law, applicable to fruit flies in bottles and humans in North America alike.
“The growth of populations of the most diverse organisms,” he said, “follows a regular and
characteristic course.”An expert in self-publicity, Pearl proclaimed the new law in a dozen articles
and three books. But the onslaught failed to prevent critics from attacking his ideas. Pearl had
begun, the critics said, by assuming his hypothesis might be true, then looking for a match in his
data; when he found one, he claimed that the match proved him correct. Pearl’s detractors
argued that this procedure missed an essential step: demonstrating that no other hypotheses
also fit the data. Worse, the law didn’t work very well—Pearl had to wave his hands at the
numbers to make them come out right.To win Pearl’s support for a Rockefeller grant, Gause
decided to try to nail down the case with a series of experiments on fruit flies. He soon
discovered that the flies moved around so much that they were hard to count. To obtain better
results, Gause decided to work with microorganisms. These could be spread across a
microscope slide and counted.By today’s standards, his methodology was simplicity itself.
Gause placed half a gram—that is, just a pinch—of oatmeal in one hundred milliliters (about
three ounces) of water, boiled the results for ten minutes to create a broth, strained the liquid
portion of the broth into a container, diluted the mixture by adding water, and then decanted the
contents into small, flat-bottomed test tubes. Into each he dripped five Paramecium caudatum or
Stylonychia mytilus, both single-celled protozoans, one species per tube. He stored the tubes for
a week and observed the results. The conclusions appeared in a 163-page book, The Struggle
for Existence, published in 1934.Today The Struggle for Existence is viewed as a scientific



landmark, one of the first successful marriages of experiment and theory in ecology. But it was
not enough to get Gause a fellowship; Rockefeller turned down the twenty-four-year-old student
as insufficiently eminent. Gause did not visit the United States for another twenty years, by which
time he had indeed become eminent. But he had also left microbial ecology and become an
antibiotics researcher.What Gause saw in his test tubes—and what Pearl had theorized before
him—is often depicted in a graph, time on the horizontal axis, the number of protozoa on the
vertical. By squinting a bit, it is possible to imagine that the curve forms a kind of flattened S,
which is why scientists often refer to Gause’s curve as an “S-shaped curve.” At the beginning
(that is, the left side of the S-shaped curve), the number of protozoans grows slowly, and the
graph line slowly ascends to the right. But then the line hits an inflection point, and suddenly
rockets upward—a frenzy of growth. The mad rise continues until the organism begins to run out
of food, at which time there is a second inflection point, and the growth curve levels off again as
protozoa begin to die. Eventually the line descends, and the population falls toward zero.One of
Gause’s diagrams of his S-shaped curve, with labels modified by the author Credit 4Years ago I
watched Margulis demonstrate Gause’s conclusions to one of her classes with a time-lapse
video of Proteus vulgaris, a bacterium that resides in the intestinal tract. To humans, she said, P.
vulgaris is mainly notable as an occasional cause of hospital infections. Left alone, it divides
about every fifteen minutes, producing two individuals where before had been one. Margulis
switched on the projector. Onscreen was a tiny dot—P. vulgaris—in a shallow, circular glass
container: a petri dish, its bottom covered with a layer of reddish nutrient goo. The students
gasped. In the time-lapse video, the colony seemed to pulse, doubling in size every few
seconds, rippling outward until the mass of bacteria filled the screen. In just thirty-six hours, she
said, this single bacterium could cover the entire planet in a foot-deep layer of single-celled
ooze. Twelve hours after that, the ball of living cells would be the size of Earth.Such a calamity
cannot happen, Margulis said, because rival organisms and lack of resources prevent the vast
majority of P. vulgaris from reproducing. This is natural selection, Darwin’s great insight. All living
creatures have the same purpose: to make more of themselves, ensuring their biological future
by the only means available. And all living creatures have a maximum reproductive rate: the
greatest number of offspring they can generate in a lifetime. (For people, she told the class, the
maximum reproductive rate is about twenty children per couple per generation. The potential
maximum for dachshunds is around 330: eleven pups per litter, three litters a year, for roughly
ten years.) Natural selection ensures that only a few members of each generation manage to
reach this rate. Many individuals do not reproduce at all; blocked, they fall by the wayside.
“Differential survival is really all there is to natural selection,” Margulis said. In the human body, P.
vulgaris is checked by the size of its habitat (portions of the human gut), the limits to its supply of
nourishment (food proteins), and other, competing microbes. Thus constrained, its population
remains roughly steady.Things are different in the petri dish. From P. vulgaris’s position, the dish
initially seems limitless, a boundless ocean of breakfast, no storm on the horizon, no competition
for sustenance. The bacterium eats and divides, eats and divides. Racing across the nutrient



goo, it passes the first inflection point and hurtles up the left side of the curve. But then its
colonies slam into the second inflection point: the edge of the petri dish. When the food supply is
exhausted, P. vulgaris experiences a vest-pocket apocalypse.By luck or superior adaptation, a
few species manage to escape their limits, at least for a while. Nature’s success stories, they are
like Gause’s protozoans; the world is their petri dish. Their populations grow at a terrific rate; they
take over large areas, engulfing their environment as if no force opposed them. Then they hit a
barrier. They drown in their own wastes. They starve from lack of food. Something figures out
how to eat them.When I lived in New York City, zebra mussels invaded the lower Hudson River,
the western boundary of Manhattan island. An inch or two long, their shells patterned with
wriggly bands of brown and white, zebra mussels are capable of spitting out a million eggs a
year apiece. The species originated in the Azov, Black, and Caspian seas on Europe’s Russian-
and Turkic-speaking periphery. Globalization has been good to it. Escaping their native waters,
zebra mussels hitchhiked around the world in ship bilges and ballast water. They have been
recorded in Europe since the eighteenth century. The Hudson first saw them in 1991. Within a
year zebra mussels constituted half the mass of living creatures in the river. In some places tens
of thousands carpeted every square foot. They covered boat bottoms, blocked intake tubes,
literally smothered other species of shellfish with a blanket of striped shell. Zebra mussels were
shooting up the S-shaped curve.Bust followed boom; the population collapsed. In 2011, two
decades after the mussel was first sighted in the Hudson, its survival rates were “1% or less of
those in the early years of the invasion” (the quote is from one long-range study). Unlike Gause’s
protozoa, the mussels had not run into a physical wall—the physical world is always more
complex than a test tube. They did exhaust their food supply, but they also were attacked by a
local predator, the blue crab, which had learned to eat the newcomers. Their S-shaped curve
wiggled more than those in Gause’s book, but the result was the same. Fifteen years ago, when I
went to a park at the edge of the Hudson, I couldn’t step into the river—the sharp edges of open
mussel shells were too thick underfoot. Nowadays at the park the creatures are mostly gone.
Children splash happily in the shallows. Crumbled shells lie in the sediment, testament to the
mussel’s collapse.Humans are no different, Margulis believed. The implication of evolutionary
theory is that Homo sapiens is just one creature among many, no different at base than P.
vulgaris. We and they are controlled by the same forces, produced by the same processes,
subject to the same fate. When Borlaug and Vogt stood on the tract of bad land, looking at the
city, they were on the edge of the petri dish. Wizard or Prophet, it didn’t matter. Homo sapiens, in
Margulis’s eyes, was just another briefly successful species.Of Lice and MenWhy and how did
humankind become “successful”? And what, to an evolutionary biologist, does “success” mean,
if self-destruction is part of the definition? Does that self-destruction include the rest of the
biosphere? What are human beings, anyway? With more than 7 billion of us crowding the planet,
it’s hard to imagine more vital questions.One way to begin answering them came to Mark
Stoneking in 1999, when he received a notice from his son’s school warning of a lice outbreak in
the classroom. Stoneking was a researcher at the Max Planck Institute for Evolutionary Biology,



in Leipzig, Germany. He didn’t know much about lice. As a biologist, it was natural for him to
noodle around to find information about them. The most common louse to afflict humans, he
learned, is Pediculus humanus, an insect that lives on human bodies, as its name suggests. P.
humanus has two distinct subspecies: P. humanus capitis, head lice, which feed and live on the
scalp; and P. humanus corporis, body lice, which feed on skin but live in clothing. In fact, body
lice are so dependent on the protection of clothing that they cannot survive more than a few
hours away from it.It occurred to Stoneking that the difference between the two subspecies
could be used as an evolutionary probe. P. humanus capitis, the head louse, could be an ancient
annoyance, because human beings have always had hair for it to infest. But P. humanus
corporis, the body louse, must not be especially old, because its dependence on clothing meant
that it could not have existed when humans went naked. Humanity’s great cover-up had created
a new ecological niche, and some head lice had rushed to fill it. Natural selection thereupon did
its magic; a new subspecies arose. While Stoneking couldn’t be sure that this scenario had
taken place, it seemed likely. If his idea was correct, then discovering when the body louse
diverged from the head louse would provide a rough date for when people first wore
clothing.With two colleagues, Stoneking measured the difference between snippets of genes in
the two louse subspecies. Because genetic material picks up small, random mutations at a
roughly constant rate, scientists use the number of differences between two populations to tell
how long ago they diverged from a common ancestor—the more differences, the longer the
separation. In this case, the body louse seemed to have separated from the head louse about
107,000 years ago. This meant, Stoneking hypothesized, that clothing also dated from about
107,000 years ago.The subject was anything but frivolous: donning a garment is a complicated
act. Clothing has practical uses—warming the body in cold places, shielding it from the sun in
hot places—but it also transforms the appearance of the wearer, something of inescapable
interest to a visually oriented species like Homo sapiens. Clothing is ornament and symbol; it
separates human beings from their earlier, unself-conscious state. (Animals run, swim, and fly
without clothing, but only people can be naked.) The arrival of clothing was a sign that a mental
shift had occurred. The human world was becoming a realm of complex, symbolic artifacts.It was
not only clothing. As scientists have painstakingly established, a host of innovations were
occurring around that time. Human beings were engraving pieces of ochre and ostrich shells in
southern Africa. They were carving elegant harpoons from bone in central Africa. They were
making ornamental beads in northwestern Africa. They were burying the dead with care in the
Levant, just across from northeast Africa. They were, in sum, becoming human.In these
discussions “human” has many meanings. One is scientific: relating to or characteristic of our
species, Homo sapiens, a bipedal primate. A second, somewhat different meaning is also
scientific: relating to or characteristic of our genus, Homo. (A genus is a group of closely related
species.) Today there is little distinction between the two meanings, because the genus Homo
contains only one species, H. sapiens. But 300,000 or so years ago, when Homo sapiens
emerged, the meanings were different. Several species of Homo—the exact number is as



uncertain as the next archaeological find, as the next anthropological quarrel over taxonomy—
were scattered around the world. Homo sapiens (us), Homo neanderthalensis (Neanderthals),
Homo denisova (Denisovans), Homo naledi, Homo heidelbergensis, Homo floresiensis
(nicknamed “hobbits,” because of their small stature). All were human. Nobody knows how all
these humans behaved when they met, whether they were amicable, antagonistic, or aloof. At
least some of these ancient types of humans bred with our ancestors—Homo sapiens with
Homo neanderthalensis, for example—leaving scattered traces of their coupling in our genes.
But whatever the sequence of interactions, we do know the outcome. For better or worse, only
one species of human now walks the planet.But there’s a third sense of “human,” one captured
in the phrase of “being human.” Human-ness is the quality—a mix of creativity, drive, and moral
awareness—that transforms humans into persons. It is a special spark or spirit, unique among
living creatures, a flame possessed in abundance by our heroes, possessed in small amounts
by all. It is what makes Homo sapiens want to believe they are special, to believe they are unlike
the other members of the genus Homo.Humans weren’t always human in this third sense, as far
as we can tell. In the beginning, Homo sapiens seems not to have created art, played music,
invented new tools, worked out the motions of the planets, or worshiped gods in the celestial
sphere. These capacities accumulated slowly, over tens of thousands of years. Sometimes a
new trait—a new kind of art, a new kind of construction—arose, only to fade out. But over the
long run, as the other human species disappeared, these attributes built up in us, until perhaps
fifty thousand years ago something resembling modern humankind—“behaviorally modern”
humans, in the jargon—was loose in the world. Only as humans were reduced to humankind did
humans gain their humanity. And only then did we truly leave Africa, a conquering horde,
carrying our lice into every corner of the world.This army, the human army, was an army of
similars, its soldiers remarkable in their genetic uniformity. DNA, the material of which genes are
made, consists of long, skinny, string-shaped molecules. Each molecule is composed of two
chains that are twisted around themselves to create the famous double helix. Individual links in
the chains are called “bases” or “nucleotides.” Arrays of links—segments of the DNA chain, so to
speak—form individual genes. The totality of the genetic information in an individual or species
is that individual or species’ “genome.” The lineup of bases and genes in one person—that
person’s genome—is barely distinguishable from the lineup in the next person. This similarity is
striking to geneticists but hard to describe exactly. Roughly speaking, two peoples’ genomes
differ in only about one out of every thousand bases. This is like having two pages in two
different books differ by a single letter. The equivalent figure for two Escherichia coli, the most
common bacterium in the human gut, might be one out of fifty. By this measure, the bacteria in
people’s intestines are twenty times more diverse than their hosts.These comparisons are
incomplete. In addition to differences in single bases, organisms also vary in terms of duplicated
or deleted segments of DNA. These disparities are larger than single bases and usually more
important. They are also hard to quantify: if one member of a species has ten copies of a
particular gene variant and another has twenty copies of that variant, are they alike because they



have the same gene variant or different because they have different numbers of it? Still, the
overall point remains: compared to bacteria, humans are genetically similar to the point of
tedium. Bacteria may not be the best comparison. They are so diverse genetically that
researchers into the microworld often object to classifying them as a “species,” because that
implies they share single, identifiable pools of DNA. It may be better to look at mammals, which
are closer to us. In general, apes are far on the low end of mammal diversity, and humans are
less diverse than almost all other apes. The genetic differences between one chimpanzee and
its neighbor on a single hillside in central Africa can be greater than those of two humans in
central Asia and Central America. When scientists list mammals in order of their genetic
diversity, humans are at the bottom, along with endangered species like wolverines and
lynxes.Genetic uniformity is usually a legacy of small population size—the descendants of a
small group have only the genes bequeathed to them by their few founders. Reasoning
backward from humankind’s sparsely filled genetic larder, some researchers have argued that at
some point our numbers must have fallen dramatically, perhaps to a breeding population of as
few as ten thousand people—the size of a midsize university. (The actual population would have
been bigger; this estimate is of the number of people who successfully produced
children.)When a species shrinks in number, chance can alter its genetic makeup with
astonishing rapidity. New mutations can arise and spread; a snippet of scrambled DNA in a
single gene in a single member of the small group that populated Ice Age Europe apparently led
to the blue eyes that predominate in most of Scandinavia. Rare genetic variants that are already
present can suddenly become more common, effectively transforming the species within a few
generations as once-unusual traits proliferate. Or common genetic variants can, by chance, fall
to the wayside. For these and other reasons, researchers have often speculated that in the short
span of some tens of thousands of years—a lightning flash in the history of life—something
happened in our DNA, something unprecedented, something special, something that made us
human. Changes accelerated. And about seventy thousand years ago, perhaps a bit less, our
species took a fateful step.One way to illustrate the impact of this change is to consider
Solenopsis invicta, the red imported fire ant. Geneticists believe that S. invicta originated in
southern Brazil, an area with many rivers and frequent floods. The floods wipe out ant nests.
Over the eons, these small, furiously active creatures have evolved the ability to respond to
rising water by knitting their bodies together into floating swarm-balls—workers on the outside,
queen in the center—that can ride on the flood for days. Once the waters recede, colonies
swarm back onto previously submerged land so rapidly that S. invicta can use the devastation to
increase its range. Like criminal gangs, fire ants thrive on chaos.In the 1930s Solenopsis invicta
was transported to the United States, probably in ship ballast, which often consists of
haphazardly loaded soil and gravel. An adolescent bug enthusiast named Edward O. Wilson,
later a famous biologist, spotted the first colonies in the port of Mobile, Alabama. From the ant’s
vantage, it had been dumped onto an empty, recently flooded expanse. S. invicta took off, never
looking back.More than likely, the initial incursion seen by Wilson was just a few thousand



individuals—a number small enough to hint that random, bottleneck-style genetic change
played a role in what happened next. (The evidence is not yet conclusive.) In its homeland, fire
ant colonies constantly fight each other, reducing their numbers and creating space for other
types of ant. In North America, by contrast, the species forms cooperative super-colonies, linked
clusters of nests that can spread for hundreds of miles, wiping out competitors along the way.
Remade by chance and opportunity, new-model S. invictus needed just a few decades to
conquer much of the southern United States.A primary obstacle to its expansion is another
imported South American ant, Linepithema humile, the Argentine ant. After escaping its natal
territory more than a century ago, L. humile formed its own super-colonies in the United States,
Australia, New Zealand, Japan, and Europe (the European colony stretches from Portugal to
Italy). In recent years researchers have come to believe that these huge, geographically
separate ant societies in fact may be part of a single intercontinental unit, a globe-spanning
entity that exploded across the planet with extraordinary speed and rapacity, and is now the
most populous society on Earth.Homo sapiens did something similar as it became human. Our
species first clearly appears in the archaeological record about 300,000 years ago (though we
may well have emerged before then). Until about 75,000 years ago—that is, for the majority of
our existence on Earth—humankind was restricted to Africa, though we sent out occasional
forays into the rest of the world, almost all unsuccessful, all limited in scope. Around 70,000
years ago, everything changed. People raced across the continents like so many imported fire
ants. Human footprints appeared in Australia within as few as ten thousand years, perhaps
within four or five thousand. Stay-at-home Homo sapiens 1.0, a wallflower that would never have
interested Lynn Margulis, had been replaced by aggressively expansive Homo sapiens 2.0.
Something happened, for better and worse, and we were born.No more than a few hundred
people initially left Africa, if geneticists are correct. And for a long time their geographic
expansion was not matched by an increase in population. As recently as ten thousand years ago
we numbered perhaps 5 million, about one human being for every five square miles of Earth’s
habitable surface. Homo sapiens was a scarcely noticeable dusting on the surface of a planet
dominated by microbes.At about this time—10,000 years ago, give or take a millennium—our
species swung around the first inflection point, with the invention of agriculture. The wild
ancestors of cereal crops like wheat, barley, rice, and sorghum have been part of the human diet
for almost as long as there have been humans to eat them. (The earliest evidence comes from
Mozambique, where researchers found tiny bits of 105,000-year-old sorghum on ancient
scrapers and grinders.) In some cases people may have watched over patches of wild grain,
returning to them year after year. Yet despite the effort and care, the plants were not
domesticated. As botanists put it, wild cereals “shatter”—individual grain kernels fall off as they
ripen, making it impossible to harvest the plants systematically. Only when an unknown genius
discovered naturally mutated grain plants that did not shatter—and purposefully selected,
protected, and cultivated them—did true agriculture begin. Planting great expanses of these
altered crops, first in southern Turkey, later in almost a dozen other places, early farmers created



landscapes that, so to speak, waited for hands to harvest them.Farming transformed our
relationship to nature. Foragers manipulated their environment with fire, burning areas to kill
insects and encourage the growth of useful species—plants we liked to eat, plants that attracted
the other creatures we liked to eat. Nonetheless, their diets were largely restricted to what the
world happened to provide in any given time and season. Agriculture gave humanity the whip
hand. Instead of natural ecosystems with their haphazard mix of species, farms are taut,
disciplined communities dedicated to the maintenance of a single species: us. Before
agriculture, the Middle West, Ukraine, and the lower Yangzi Valley had been sparsely populated
domains of insects and grass; they became breadbaskets, as people scythed away suites of
species that used soil and water we wanted to control and replaced them with maize, wheat, and
rice. To Margulis’s bacteria, a petri dish is a uniform expanse of nutrients, all ready for the taking.
For Homo sapiens, agriculture transformed the planet into something like a petri dish.As in a
time-lapse movie, we divided and multiplied across the newly opened land. It had taken Homo
sapiens 2.0, aggressively modern humans, barely fifty thousand years to reach the farthest
corners of the globe. Homo sapiens 2.0A—A for agriculture—took a tenth of that time to subdue
the planet.Since the beginning of agriculture, farmers have plowed manure and compost into
their soil to promote plant growth. They didn’t know it, but the chief reason manure and compost
helped their crops was that they replenished a key plant nutrient, the nitrogen in the soil. But this
method of recharging the soil had drawbacks. In most places, the supply of manure and
compost was limited; importing them from elsewhere was impossibly expensive.In the early
twentieth century, two German chemists, Fritz Haber and Carl Bosch, discovered the key steps
to making synthetic fertilizer. Suddenly farmers could go to a store and buy all the fertilizer they
wanted—factory-made, cheap, and plentiful. Haber and Bosch are not nearly as well known as
they should be; their discoveries, linked into what is called the Haber-Bosch process, have
literally changed the chemical composition of the earth. Farmers have injected so much
synthetic fertilizer into their fields that soil and groundwater nitrogen levels have risen worldwide.
Today, almost half of all the crops consumed by humankind depend on nitrogen derived from
synthetic fertilizer. Another way of putting this is to say that Haber and Bosch enabled our
species to extract an additional 3 billion people’s worth of food from the same land.Synthetic
fertilizer is not alone in its impact. The improved wheat, rice, and (to a lesser extent) maize
varieties developed by Borlaug and other plant breeders in the 1950s and 1960s drove up yields
greatly. Antibiotics, vaccines, disinfectants, and water-treatment plants pushed back
humankind’s bacterial, viral, fungal, and protozoan enemies. All allowed humankind ever more
unhindered access to the planet.Rocketing up the growth curve, humankind every year takes
ever more of the earth’s richness. An often quoted estimate by a team of Stanford biologists is
that humans grab “about 40% of the present net primary production in terrestrial ecosystems”—
40 percent of the entire world’s output of land plants and animals. This assessment dates from
1986. Ten years later, a second Stanford team calculated that the figure had risen to “39 to
50%.” (Others have suggested a figure closer to 25 percent, still very high for a single species.)



In 2000, the chemist Paul Crutzen and the biologist Eugene Stoermer awarded a name to our
time: the Anthropocene, the era in which Homo sapiens became a force operating on a
planetary scale.Lynn Margulis, it seems safe to say, would have rolled her eyes at these
statements, which in every case that I am aware of do not take into account the enormous
impact of the microworld. But she would not have disputed the central idea: Homo sapiens has
become a successful species.As any biologist would predict, this success led to an increase in
human numbers—slow at first, then rapid, tracing Gause’s S-shaped curve. We began rising up
the steepest part of the slope in the sixteenth or seventeenth century. If we follow Gause’s
pattern, growth will continue at delirious speed until the second inflection point, when we have
exhausted the global petri dish. After that, human life will be, briefly, a Hobbesian nightmare, the
living overwhelmed by the dead. When the king falls, so do his minions; it is possible that in our
desperation we might consume most of the world’s mammals and many of its plants. Sooner or
later, in this scenario, Earth will again be a choir of microorganisms as it has been through most
of its history.It would be foolish to expect anything else, Margulis thought. More than that, it
would be strange. To avoid destroying itself, the human race would have to do something deeply
unnatural, something no other species has ever done or could ever do: constrain its own growth
(at least in some ways). Brown tree snakes in Guam, water hyacinth in African rivers, rabbits in
Australia, Burmese pythons in Florida—all these successful species have overrun their
environments, heedlessly wiping out other creatures. Not one has voluntarily turned back. When
the zebra mussels in the Hudson River began to run out of food, they did not stop reproducing.
When fire ants relentlessly expand their range, no inner voices warn them to consider the future.
Why should we expect Homo sapiens to fence itself in?What a peculiar thing to ask! Economists
talk about the “discount rate,” which is their term for the way that humans almost always value
the local, concrete, and immediate over the faraway, abstract, and distant in time. We care more
about the broken stoplight up the street now than social unrest next year in Chechnya,
Cambodia, or the Congo. Rightly so, evolutionists say: Americans are far more likely to be killed
at that stoplight today than in the Congo next year. Yet here we are asking governments to focus
on potential planetary boundaries that may not be reached for decades or even centuries. Given
the discount rate, nothing could be more understandable than a government’s failure to grapple
with, say, climate change. From this perspective, is there any reason to imagine that Homo
sapiens, unlike mussels, snakes, and moths, can exempt itself from the fate of all successful
species? This is what Borlaug and Vogt were asking people to do in their very different ways.To
a biologist like Margulis, who spent her career arguing that humans are simply part of evolution’s
handiwork, the answer should be clear. All life is similar at base, she and others say. All species
seek to make more of themselves—that is their goal. By multiplying until we reach our maximum
possible numbers, we are following the laws of biology, even as we take out much of the planet.
Eventually, in accordance with those same laws, the human enterprise will wipe itself out.
Shouting from the edge of the petri dish, Borlaug and Vogt might as well be trying to hold back
the tide.From this standpoint, the answer to the question “Are we doomed to destroy ourselves?”



is “Yes.” That we could be some sort of magical exception—it seems unscientific. Why should we
be different? Is there any evidence that we are special?*1 I use “maize,” rather than “corn,”
because Mexican maize—often multicolored and mainly eaten after drying and grinding—is
strikingly unlike the sweet, yellow kernels evoked in the United States by the name
“corn.”*2 The definition of “kingdoms” remains contentious. The “two types of bacteria” I refer to
are bacteria proper and archaea, which resemble bacteria physically but have different
biochemical pathways. “Protist” is a catch-all for everything else, including amoebas, slime
molds, and single-celled algae—anything that is not an animal, plant, fungus, bacterium, or
archaeon. Viruses are not usually included in these lists, because they are so simple that most
biologists don’t view them as a form of life.TWO MEN[ TWO ]The ProphetHeaps of NitrogenIn
the southern Pacific is a great circular moil of trade winds and currents, the South Pacific Gyre,
which rotates counterclockwise between New Zealand and the western coast of South America.
The piece of the gyre that runs along the South American coast is known as the Humboldt
Current. Its near-constant winds, dragging against the shore, push away the warm surface water,
drawing colder water up from below. The upwelling water is thick with nutrients: organic matter
that has sloughed off the coast and sunk to the ocean floor. The soup feeds huge blooms of
plankton, which in turn feed great schools of fish, especially mackerel, sardines, and anchovetas
(one of the many species of anchovy). By some measures the Humboldt Current is the most
productive marine ecosystem on Earth.The richness of the ocean is not matched on land. To the
east, the Andes Mountains shield the shore from the warm, wet winds that blow in from Brazil; to
the west, the Humboldt Current is so cold that the air above it cannot hold much moisture.
Sandwiched between these two barriers, the Peruvian coast is dry to the point of desolation. In
many places it receives less than an inch of rain per year. Equally barren are Peru’s thirty-nine
offshore islands. Hot, small, and almost waterless, they are unsuitable for human habitation. But
the abundant anchovetas and sardines in the Humboldt Current make the islands attractive to
seabirds, which have roosted there for millennia. Like all living things, the seabirds excrete
wastes. The parched islands rarely receive enough rain to dissolve them. Over time the bird
feces—guano—has accumulated into deposits as much as 150 feet high.The guano banks have
a powerful smell reminiscent of bus-stop bathrooms. This is because as much as a sixth of the
guano consists of uric acid, a main ingredient in human urine. Farmers have known for
thousands of years that adding urine and feces, animal or human, to the soil helps crops to grow.
In the past, Europeans often used poudrette, a cocktail of human excrement, charcoal, and
gypsum. Other soil additives included ashes, compost, blood from slaughterhouses, and (in
China) cakes of soybean residue. Only in the mid-nineteenth century did scientists learn that
these substances benefit crops because they put nitrogen into the soil. Soon after, a chemist in
Peru informed the government that guano had very high nitrogen levels. The nation’s barren,
excrement-laden islands were, so to speak, a guano gold mine.A few bags of Peruvian guano
went to Europe. Farmers sprinkled the contents in their fields, saw harvests rise, and demanded
more. It was the world’s first high-intensity commercial fertilizer. European ships flocked to the



barren Peruvian littoral and filled their holds with ancient excrement. To satisfy the demand, Lima
gave guano-mining concessions to European companies. They stripped the islands as fast as
they could, importing bondsmen from China to do the actual mining. Birds from South America
were supercharging plant growth in Europe via slave labor from Asia. Guano dust is laden with
toxic ammonia and potassium chloride; slaves wrapped their faces in cloths but still died in
droves. Meanwhile the Peruvian government cashed checks. Despite the islands’ tiny size, they
were responsible for as much as three-quarters of government revenue. To capture the guano
trade, Spain seized the most important islands from Peru in 1864. Fearful of losing their guano
supply, Britain and the United States threatened to retaliate. At the last moment a global war over
fertilizer was avoided.The entire crazy system depended on the birds that actually produced the
guano, of which the most important was the Guanay cormorant. Long-winged and long-necked,
black on the back and white on the breast, adorned with an orange-red bandit mask around the
eyes, Guanays are noisy creatures, gregarious beyond imagining; their colonies, clustered on
the sea, form dark, raft-like masses hundreds of yards on a side. Robert Cushman Murphy, an
ornithologist who traveled through Peru in the 1920s, saw Guanays returning to their home
islands: “a solid river of birds, which streams in a sharply-marked unbroken column, close above
the waves, until an amazed observer is actually wearied as a single formation takes four or five
hours to pass a given point.” A drizzle of excrement rained below. “The Guanay is in effect a
machine for converting fish into guano,” Murphy wrote. Every year, a typical cormorant produces
about thirty-five pounds of it.At the end of the nineteenth century the guano-bird population
declined. By 1906 their numbers were so low—and the guano industry in such a panic—that
Peru sought advice from a U.S. fisheries scientist. He recommended that Peru turn the islands
and the surrounding waters into sanctuaries, protecting both anchovetas and guano birds.
Following this advice, the islands were nationalized in 1909; control was awarded to the newly
formed Compañía Administradora del Guano. Entry to the area was forbidden for months on
end, with armed guards stationed on the major islands. The measures were one of the first
programs of sustainable management in the world. And they worked—until they didn’t. In the
1930s the number of birds again fell rapidly. Apprehensive guano administrators again sought
help from the United States.Robert Cushman Murphy, who had seen the “solid river” of Guanay
cormorants, was the world’s leading authority on South American seabirds. The Compañía
Administradora del Guano naturally approached him. Would he be interested in discovering
what was happening to the birds? Murphy declined—he was happy in his position as curator of
birds at the American Museum of Natural History in New York City. Instead he recommended a
friend who had recently lost his job. The Compañía took Murphy’s advice. The friend took a ship
from New York and arrived on the guano islands on January 31, 1939. His name was William
Vogt.From today’s perspective, Vogt was an improbable candidate for the task of teasing out
seabird population dynamics on remote islands. Thirty-six years old, he was a handsome, bushy-
haired man with a resonant, actorish voice, piercing blue eyes, and a manner that was confident
to the point of imperiousness. But he had no academic training or credentials as a biologist—



indeed, he had sedulously avoided mathematics and barely passed his required science
courses in college. He did not speak Spanish. He had never been to a foreign country. He had
never seen a Guanay cormorant. He didn’t even have a sun hat. He was a French literature
major who had fallen into birdwatching and befriended a number of professional ornithologists,
Murphy among them. Fired from his previous two jobs, he had accepted the guano position in
part because he had no alternative.Vogt in a promotional image for the guano firm taken soon
after his arrival Credit 5All of the above is true, but unfair. Vogt was more than an unemployed
bird fancier. He was a man who was feeling the first stirrings of a mission—a spark at the nape of
the neck that would become a flame. In the previous few years he had become convinced that
something was wrong with the way humankind viewed the natural world, or at least the way
Americans viewed the eastern half of the United States. To make people listen to his message,
Vogt was trying to transform himself into a professional ecologist by performing research so
stunning that it would win him a doctoral degree even though he had not attended any classes.
He had three years to do all this before his contract with the Compañía Administradora del
Guano expired.Improbably, he succeeded. Although he would never win his doctorate or even
formally publish his research, this amateur scientist’s time on these faraway islands nonetheless
led to what the historian Gregory Cushman has called “an astounding application of advances in
ecological theory to practical problems…one of the pillars of modern environmental thought.”
What Vogt saw in Peru would crystallize his picture of the world and the human place in it—a
vision of limitation. It would bring him to the Prophet’s essential belief: humans have no special
dispensation to escape biological constraints.Remake the world! That became his goal, which
he pursued with remarkable single-mindedness. To change how people think. To impart a
message. He sounded the alarm for years, but died in the conviction that nobody had listened
and that he had failed—an astonishing notion, in retrospect. His work marks the beginning of
modern environmentalism, the most abiding intellectual and political ideology of Vogt’s century
and ours.“The Pleasures of Solitude”Everything began with the birds, Vogt would admit, but he
also drew inspiration from his childhood home in central Long Island. He was born, he liked to
say, on a different Long Island, a Long Island of fields and pastures, a Long Island before “the
automobiles, the airports, the mosquito control commissions, the shopping centers, the
billboards, and the hot dog joints.” (This quotation, and others like it, come from unpublished
autobiographical jottings in his papers.) Manhattan was just twenty miles away, but young Bill
saw it only once a year, during a ritual visit to Santa Claus. The crowds in the stores frightened
him—an early memory was of being mashed into the back of an elevator—and he returned with
relief to his home.Vogt spent his first years in a cluster of three small, interconnected villages—
Mineola, Garden City, and Hempstead. He lived in a row house in the center of Garden City, two
blocks from the train station. A planned community built by a wealthy dry-goods merchant,
Garden City had the station, four stores, a tall Episcopal cathedral and its associated school,
and the opulent Garden City Hotel, designed by the famed architect Stanford White. To the north
was the county fairgrounds, with its horse track and touts. To the south a scatter of homes



quickly gave way to farms and ranches. To the west was the cathedral, its acres of greensward
tended by the ladies’ auxiliary. To the east was a spur rail line that went north to Mineola, and
then to Long Island’s North Shore. On the other side of the tracks was the green-gold expanse of
the Hempstead Plains, mile upon mile of butterflies, birds, and tasseled grass—a vastness, he
said later, that gave him “something of the sense of limitless space felt by the newcomers to the
plains of Nebraska.” Shy and solitary, the boy was ever going into the fields, walking for hours,
his only companion his grandmother’s St. Bernard.It is possible that the fields were a refuge from
the tensions of his history. Vogt’s father, also named William Walter Vogt, was the son of a
warehouse clerk in Louisville, Kentucky. The family was respectable: upwardly mobile German
immigrants. Vogt senior took a different path. He was charming and fun and untroubled by
scruple. He joined the naval hospital corps during the Spanish-American War and lolled about
occupied Cuba after his discharge. In August 1900 he traveled with two navy pals to New York.
Within hours of their arrival they were arrested, drunk, in the Tenderloin, Manhattan’s red-light
district. Shrugging off the arrest, Vogt quickly acquired a job and a fiancée. The job was working
behind the counter at a drugstore in Mineola. The fiancée was a high school junior from Garden
City named Frances Bell Doughty. Fannie, as she was known, had just turned eighteen. Liking
the drug business—in those days, selling patent medicines of dubious efficacy—Vogt borrowed
money from friends and set up his own drugstore in the first weeks of 1901. He married Fannie,
suddenly and quietly, at her mother’s home the following Halloween. The sole guest was the
bride’s mother. Fannie dropped out of school. Six and a half months after the wedding, on May
15, 1902, Vogt’s son came into the world. Twelve days later the proud father disappeared.The
impetus was a visit from one of Vogt’s friends and financial backers. Eleven days after the birth,
the friend showed up at Vogt’s store to collect a twenty-dollar payment. Explaining that he
needed to pick up the money in New York City, Vogt asked his friend to mind the counter while
he got the cash. Early the next morning, without telling Fannie, Vogt took the ferry to Manhattan.
He failed to return that night, or the next.That same morning a woman named Mary Schenck
drove a horse and buggy to her brother’s house on Long Island’s North Shore. Then, she, too,
left for Manhattan. She, too, neglected to inform her family—her husband, a prosperous
meatpacker, and their three children—of her plans. And she, too, failed to return that night, or the
next.Naturally concerned, her husband asked his friends if they had seen her. Some suggested,
as the Brooklyn Daily Eagle put it, “that the simultaneous leavetaking of young Voght [sic] and
Mrs. Schenck is at least a coincidence that Mr. Schenck should investigate.”The friends were
correct. Vogt had long been interested in this woman—wealthy, bored, ready for adventure. He
had already obtained from her what the Eagle called “a substantial loan.” A week after their
disappearance they were spotted in New York City. Then they were seen in Washington, D.C. To
pay off Vogt’s debts, the sheriff seized his drugstore and auctioned its contents.Schenck
returned in October, begging her husband to reconcile. Vogt had taken her from New York to
Havana, Schenck paying all the bills. In Cuba her money had run out, and with it, from Vogt’s
point of view, her appeal. He left her without regret, and she came back to Long Island. Soon



after, Vogt wrote to his mother-in-law, Clara Doughty, asking for a ticket home.Clara Doughty
was proudly descended from Francis Doughty, a seventeenth-century preacher to whom the
king had granted much of what is now Flushing, in Queens—the site, Vogt junior later bragged,
of the 1964 World’s Fair. The Doughty farm, east of Garden City, had been in the family for five
generations. Clara herself was a hardworking woman who had not taken a vacation from her
work as a postmistress for twenty-two years. When Fannie became pregnant, she had rammed
through the wedding. Now, though, Clara had had enough. She did not reply to her son-in-law’s
letter. In a huff, Vogt wrote Fannie that he was never leaving Cuba. It was the last time he
contacted his family. Even decades later, his unforgiving son told others that his father had died
when he was a baby.Fannie was stranded. She was still legally married, which under the laws of
the day meant that she did not have clear title to her income or custody of her son. Yet obtaining
a divorce was difficult, because in New York the sole legal basis for ending a marriage was
adultery. Vogt had vanished, so Fannie couldn’t prove adultery unless Mary Schenck was willing
to testify about it. One can imagine the pressure that Fannie and her mother exerted to force
Schenck to appear at Vogt v. Vogt in March 1908. On the stand Schenck’s memory fled; she
couldn’t recall how long she had known Vogt, where they went, or what they did. But she tersely
admitted adultery. Two months later Schenck’s husband sued her for divorce.The scandal had
erupted when Vogt’s son, William, was twelve days old. Its last ripples did not subside until he
was seven. For that place and time—the early twentieth century, a semi-rural village—the whole
business must have been deliciously tawdry, fodder for dinner-table conversations in the village,
something to shame the family, to mock the boy.The temptation in tracing anyone’s line of
thought is to look for explanations in their early life. Always there is the risk of overinterpretation.
But it is easy to imagine that a child marked by scandal might end up spending time alone and
come to view the natural world as a source of solace and meaning. In any case, these were the
circumstances that began the life of one of the century’s great crusaders against careless
human breeding.Soon after his father left, Bill and his mother moved into his grandmother’s
home in Garden City. Money was tight, but the family was not actually poor. In addition to Clara’s
salary as a postmistress, Fannie worked as a part-time clerk; later she taught at a private
kindergarten. Despite the scandal, despite his lack of friends, Vogt always described these years
as happy—a childhood idyll in a household of women, surrounded by “what seemed an almost
unbounded sea of grass.” Walking alone in the Hempstead Plains, he later wrote,I learned the
pleasures of solitude, the unbroken freedom to see, smell, and listen. These hours alone, though
never many at a time, nonetheless sensitized me to the open countryside and prepared me for
the enjoyment of winds and skies, plains, mountains, forests and the sea, for the rest of my
life.The idyll didn’t last. In 1911 Vogt’s mother married Lewis Brown, a carpet-lining salesman.
The family’s new home was in an industrial district in southeast Brooklyn that was becoming
residential. Sandwiched between two major streets, the area was everything Vogt hated: noisy,
crowded, enveloped by pavement. He was soon “held up at knife point” in a park and relieved of
his “total wealth of 17 or 27 cents.”“As is invariably noted at the beginning of positively all literary



biographies,” Vladimir Nabokov tells us, “the little boy was a glutton for books.” Vogt was no
exception; he learned to read early and in Brooklyn found solace by imagining himself
somewhere else. Especially resonant were the animal tales of Ernest Thompson Seton. Seton’s
writing, sentimental and overwrought, has not aged well. Even at the time, his portrayal of
animals’ abilities—foxes deliberately poisoning their captive offspring rather than allowing them
to live in chains, crows that counted to thirty and marched according to a leader’s instructions—
dismayed scientists. Still, Vogt later recalled, the stories “fired my imagination, as they did that of
practically every budding naturalist of my generation.”Seton’s bestiary alive in his mind, Vogt
hunted for bits of nature in the city: beaches on Staten Island, oak and hickory copses in the
Palisades, the dairy farm in Westchester County, just north of the city, where his stepfather had
grown up; the chicken farm run by his cousins on Long Island. Mainly, though, Vogt plunged into
Seton’s own organization, the Boy Scouts of America. (Seton was one of its founders and the
first U.S. Chief Scout.) “I was an instructor before being old enough to get the freshman badge,
almost immediately assistant patrol leader, and long before old enough was running the Scout
troop,” he wrote. “I have been running something ever since.” Spending as much time in the
woods as he could, Vogt was a healthy, rather bossy fourteen-year-old in August 1916, when he
came down with polio at Scout camp.Contagious and incurable, the polio virus attacked much of
the United States that summer. New York City alone had almost nine thousand cases; about one
out of four was fatal. A disproportionate number of the victims were children; the disease was
then known as “infantile paralysis.” To prevent infection, the city had shut down schools,
colleges, theaters, and playgrounds. Many of the boys at Vogt’s camp—Camp Leeming, in the
Hudson River Valley—had been sent there expressly to avoid polio. Now in the person of
adolescent Bill Vogt the disease had appeared. The local health officer, Vogt wrote later,was
about as anxious as anyone could be to get rid of me. My family agreed to have me sent to New
York and he promised to move me in an ambulance. He failed to keep his word, and the Camp
doctor carried me on his lap for 50 miles in a 1916 car over 1916 roads, and when I got into the
Willard Parker Hospital, which was the New York pest house in those days, after having my head
bob up and down on the back seat of the car for most of the distance, I was in such bad shape
that a wire was sent to my mother saying I might not live until morning.Vogt survived but was
confined to bed for a year: standard treatment for polio at the time. A young librarian in a nearby
branch library heard of his housebound situation and sent him White Fang, by Jack London. The
other staple of literary origin stories, Nabokov might have observed, is the child turning to the
world of books when illness forces inactivity (viz., L. Frank Baum, Elizabeth Bishop, Julio
Cortázar, Yukio Mishima, Virginia Woolf). Following the classic pattern, White Fang led Vogt to
the rest of Jack London, which in turn introduced him to other writers. The boy spent hours upon
hours immersed in everything from mysteries to George Bernard Shaw, from Rousseau to
Turgenev. Constant reading, he later claimed, ruined his eyesight. Thick eyeglasses were “well
worth it.” The librarian, he said, was “the most influential woman in my life.”Gradually he
recovered enough to return to school, though he was “still flopping about rather badly.” Hauling



himself on a cane, he continued hiking in the hills. When he climbed Whiteface Mountain in the
Adirondacks, he didn’t care that he had been forced to crawl up the steep trail. Favoring his frail
left leg would over the years twist his spine. His lungs were so weak he sometimes had trouble
breathing. He never liked being told he was courageous.The first member of his family to finish
high school, Vogt was also the first to attend college: St. Stephen’s College, eighty miles north of
New York City. (In 1934 the school changed its name to Bard College, after its founder, John
Bard.) A Brooklyn minister who admired his Boy Scout leadership found him a scholarship.
Avoiding courses in mathematics and science, Vogt majored in French literature and focused on
the theater and writing. He had been president of his high school literary club; now he co-edited
the St. Stephen’s literary magazine, contributing poems and stories. He won the college poetry
prize.Because poetry would not pay the rent, he went to work after graduation as an insurance
investigator, with a sideline in freelance drama criticism. The insurance job was short-lived; his
boss fired him because of his disability. “The next thing I knew,” Vogt wrote, “I was editing the
publication of the New York Drama League, and a few months later was its Executive Secretary.”
His title was impressive; his salary was not. On the make but not getting anywhere, trading on
flashing blue eyes, an engaging baritone, and a sympathy-inducing limp, Vogt talked his way into
multiple jobs on the fringes of publishing and theater. By 1928 he was the editor of a new
monthly targeted at boys. Before it could appear, the magazine morphed into The Funnies, a
comic-strip-filled tabloid that was an early precursor of today’s comic books. Vogt lost the job. By
then he was married.Vogt (circled) was president of the Brooklyn Manual High School literary
magazine, the Scribe. Credit 6Juana Mary Allraum was born in southern California on April 27,
1903. Six months later, the baby’s parents tied the knot. Soon afterward her father decamped,
leaving no forwarding address. Although her mother had little money, Juana was able to attend
the Southern Branch of the Los Angeles State Normal School, precursor to today’s University of
California at Los Angeles. Her interest in drama grew after she transferred to the University of
California at Berkeley. Petite and vivacious, clever and adaptable, she won the lead in the
Berkeley Parthenaia within weeks of her arrival. The biggest social event of the year, the
Parthenaia was an outdoor pageant set in ancient Greece. Several hundred female students
gamboled about a college garden dressed as nymphs, dryads, and other mythological entities.
Juana played Marpessa, a symbol of maidenhood wooed by a randy sun god. In her slightly
risqué costume, she was twice featured on the front page of the San Francisco Chronicle. After
graduation, she moved to New York City, her mother in tow, intending to become an actress. One
can picture how the aspiring actress and the freelance drama critic might have met. They wed on
July 7, 1928, and moved into a tiny bungalow on the Hudson River, about twenty miles north of
the Broadway theaters that fascinated them both.Juana Allraum, 1922 Credit 7“The Mosquito
Racket”Ornithology is an outlier in the history of science. At a time when physics and chemistry
were transforming themselves from amateur endeavors into professions that were inaccessible
to the lay public, bird scientists were crowd-sourcers. Ornithologists could not keep track of
millions of birds by themselves, so they sought to harness the energy of amateur birders. It was



a good match. In those days, Vogt recalled, “the really active bird-watcher was still considered
something of an odd-ball.” The American Ornithologists’ Union allowed hobbyists to become full
members and asked them to contribute field observations. In return, the experts provided
encouragement and acceptance—a balm, perhaps, to wounded egos.Vogt was one of these
amateurs. With his limited mobility, Vogt’s passion for long hikes had shifted at St. Stephen’s into
a less arduous devotion to birdwatching. After graduation his passion grew into something close
to obsession—he was always out on the Hudson or in the parks, binoculars clapped to his face.
It was as if his childhood love of landscape were concentrated in the bodies of the birds. Zeal
gained Vogt entrée at the American Museum of Natural History, where he befriended
researchers like Frank Chapman, the museum’s curator of birds; Ludlow Griscom, arguably the
progenitor of organized birdwatching in the United States; Ernst Mayr, an ornithologist who
became a luminary in evolutionary biology; and, most important to Vogt, Robert Cushman
Murphy, the seabird expert who had visited the guano islands. Going from college birding to
ornithological fieldwork with Mayr and Murphy was like going from a small-town orchestra to
playing with the Vienna Philharmonic. Vogt was thrilled to be taken into the inner sanctum of
Science—who wouldn’t be? In return, the researchers acquired an assistant who had no
scientific training but was boundlessly energetic and willing to work for no pay. The offers flowed
in. Secretary of the Linnaean Society (an amateur natural-history group); editor for the New York
Academy of Sciences; proofreader for the Audubon Society—Vogt was always ready to take on
new duties.One of Vogt’s closest friends was another amateur, an art student named Roger Tory
Peterson. The child of poor immigrants, Peterson had been fascinated by birds since boyhood,
not least because the hours spent in their company were a refuge from the drunken, violent rants
of his father. At seventeen, Peterson dropped out of high school and moved to New York City. He
met Vogt at a birdwatching club in the Bronx. On one of their walks Peterson amazed Vogt by
identifying pine siskins from barely audible snippets of their song. How do you do that? Vogt
asked. It turned out that Peterson had figured out a set of rules to distinguish one bird from
another quickly and easily. Vogt told Peterson he should write and illustrate a book about his
techniques, grandly promising that he could ensure its publication.Peterson produced hundreds
of simple drawings depicting the features he looked for in birds. A novice writer, he relied on Vogt
as his muse, cheerleader, and editor. When the guide was finished, Vogt charged out to sell it.I
again demonstrated the incompetence in salesmanship that has been a characteristic all my life.
I took the manuscript and drawings to virtually every well-known publisher in New York. They
were all sure it would not sell.Eventually the book was picked up by Houghton Mifflin in Boston
for a small advance and a low royalty rate (the numerous pictures increased production costs).
Dedicated to Vogt, Peterson’s Field Guide to the Birds (1934) introduced a generation of
children to the environment and was long the most popular book Houghton Mifflin ever
published.As Vogt rose in the bird world, his wife floundered in the theater world. Juana Vogt had
climbed the traditional ladder from regional stages to tiny off-Broadway productions to the Great
White Way. Her first Broadway show, a George S. Kaufman–Alexander Woollcott vehicle called



The Channel Road, opened on October 17, 1929. Twelve days after her debut the stock market
crashed, lighting the fuse of the Great Depression. The U.S. job market collapsed with
frightening speed, as did the job markets elsewhere in the developed world. With families no
longer able to buy goods and services, businesses went bust across the nation. The theater
industry was hit as badly as everything else. Juana’s career hopes turned to ash.Vogt’s drama-
criticism income fell for the same reason. But he was rescued by his birdwatching friends, who
had him appointed as director of the Jones Beach State Bird Sanctuary, an extension of a newly
established park on the South Shore of Long Island. Created by Robert Moses, the “master
builder” of twentieth-century New York City, the park was part of an ambitious plan to transform
Long Island into a playground for the city’s middle-class families. The four-hundred-acre
sanctuary was intended to introduce urbanites to the wonders of Nature.Living with Juana in a
former hunting shack on the grounds, Vogt took Mayr’s advice—even amateurs, the scientist
said, should “have a problem”—and used his new job for research. He counted eggs and
hatchlings. He recorded mating rituals (he won a prize for a study of courting behavior in the
eastern willet). He made a census of the 270 bird species or subspecies that lived at the
sanctuary. Often he was visited by Robert Cushman Murphy. A fourth-generation Long Islander,
Murphy had a passion for understanding and conserving the creatures of his childhood. In the
winter of 1932 he joined Vogt to observe an amazing, heartbreaking sight: hundreds of dovekies
—eight-inch, black-and-white seabirds, round and puffy as plush toys, usually found only in the
Arctic—being driven in from the sea by winter gales. Exhausted birds dropped out of the sky
onto homes and yards all over Long Island—a phenomenon Murphy, for all his expertise, had
never seen. Long Island was not the only venue: the birds rained down on the streets of New
York City and washed ashore as far south as Florida. The two men collected hundreds of
amateur reports about dovekie deaths for an article in The Auk, the journal of the American
Ornithologists’ Union. Published in July 1933, it was Vogt’s first appearance in a peer-reviewed
scientific journal.As a rule, dovekies live in huge colonies atop protective cliffs on Arctic islands.
Why, Vogt and Murphy wondered, were these creatures showing up thousands of miles from
their icy homelands? Could the dovekies have overwhelmed their native habitats, forcing them
into a blind search for new breeding grounds? Was the dovekie onslaught, the two men asked,
“a peculiar herd psychosis,” a “rush emigration” driven by overpopulation?The theory was
gloomy and overwrought. But Vogt himself was gloomy and overwrought. The primary focus of
the Jones Beach sanctuary was mainly the scope of duck species native to Long Island,
especially the black duck, prized by local hunters. Many duck species were more common than
ever at Jones Beach. But the increase, Vogt suspected, was less because conditions at the
sanctuary were improving under his stewardship than because conditions on the rest of their
range were deteriorating. The crowd of birds at his sanctuary was like the crowd of patients at a
hospital during an epidemic: nothing to celebrate. Overall, Vogt told The New York Times, black
duck numbers were “dangerously low.”To Vogt, the cause of the decline was obvious. Long
Island was one of the first places in North America to undergo extensive suburbanization. The



landscapes of Vogt’s childhood—landscapes that had been, he thought, little changed for
centuries—were being flattened by real-estate developers. The sweeping meadows outside his
door in Garden City had been sliced into lots for commuter homes. The cathedral gardens had
become a golf course. Highways were grinding across the land. The ducks were collateral
damage. And all of this, Vogt realized, was fostered by his own boss, whom he came to call “the
bulldozer-subdivider, Robert Moses.”Worse still, Vogt had lost his job, despite his reputation for
competence. Moses had leased the sanctuary land for a dollar a year from the adjacent
township of Oyster Bay. To raise funds to maintain Jones Beach, he put a toll on the roads
leading to it. Suddenly people in Oyster Bay had to pay to visit a beach that had previously been
free. In a fit of pique, the Oyster Bay town board revoked the sanctuary lease on May 20, 1935,
shutting it down. Vogt’s job went with it. Again he was rescued by a birdwatching contact.In 1934
John H. Baker, an investment banker and amateur ornithologist, became director of the National
Association of Audubon Societies, the umbrella organization for the many state and local
birdwatching groups using the Audubon name. A brusque, forceful organizer and fund-raiser, he
bought the journal Bird-Lore, made it the official Audubon publication, and asked Vogt to
become editor. Unemployed at the height of the Depression, Vogt happily accepted, returning to
Manhattan. Juana decided to reinvent herself and taught speech at Queens College while
studying for a master’s degree at Columbia Teachers College.Vogt quickly shook up Bird-Lore,
adding new artists and writers like his friends Peterson and Murphy, as well as Aldo Leopold,
founder of the U.S. wilderness movement. Vogt was a charismatic figure at the office: five foot
ten and 175 pounds, theatrically exuberant, wielding his cane like an actor’s prop. Constantly
busy, he gave speeches to local Audubon groups, published a new version of John James
Audubon’s Birds of America (a commercial hit), and helped to organize the society’s annual
breeding-bird census, a major effort in which thousands of amateur birdwatchers write down
their observations of nests and fledglings along randomly selected roadside routes throughout
North America. He set up the Committee on Bird Protection, an early effort to protect the bald
eagle, drawing in Leopold. As he hopscotched from place to place, Vogt learned that bird
populations were falling not only on Long Island, but all along the East Coast. The decline had
many causes, but he came to believe that one predominated: mosquito control.Mosquito control
was another way of saying malaria control. Malaria today is confined to poor, hot places, but in
the 1930s it afflicted huge numbers of people on every continent but Antarctica—5 million in
North America alone. Malaria is caused by a single-celled parasite that is spread by mosquitos.
Because no treatment existed for the parasite, researchers believed that it could best be fought
by eliminating the wetlands that were the breeding grounds for its mosquito hosts. During the
First World War, according to the historian Gordon Patterson, workers in eastern states dug
ditches to drain ponds and marshes, then sprayed heavy oil or insecticide into the water to
poison remaining mosquito larvae. In the Depression, Patterson writes in The Mosquito
Crusades (2009), Washington took over the campaign; ditch-digging was instant work for the
jobless. Thousands of newly hired mosquito-fighters cut and poisoned tens of thousands of



miles of drainage ditches. So many ditches were dug so fast that in some places local
governments lost track of them and begged Washington to conduct surveys to identify
them.Long Island was a focus of this haphazard crusade. Nassau County, where Vogt was born,
had slashed more than a thousand miles of ditches through its meadows and marshes since
mosquito control began. Suffolk County—the poorer, more rural eastern portion of the island—
hadn’t begun ditch-digging until 1934, when Washington opened the cash spigot. But its
mosquito-fighters made up for lost time. Draining and poisoning marshes ruined so much bird
habitat that the county tried to bring back the missing birds with a new program of excavating
artificial ponds in the ditch-crossed marshes.Vogt was appalled. The meadows of his childhood
were already being buried beneath parkways and suburban development. Now the mosquito
brigades were slicing up the remains. He came to view his Audubon job as a chance to do
something about it. In 1937, he wrote “Thirst on the Land,” a pamphlet intended to rally Audubon
Society members against mosquito control. Its tone was lacerating: mosquito-control programs,
“perilously close to destructive government-sponsored rackets,” were spreading “like some form
of terrestrial erysipelas” (an infection that causes skin sores). Beneath the bluster, though,
“Thirst on the Land” was prescient: Vogt anticipated the arguments that Rachel Carson—who
later became a friend—made famous in Silent Spring.Strikingly, “Thirst on the Land”
reintroduced an idea that mostly had lain dormant since its introduction in the 1860s by the
innovative geographer George Perkins Marsh: landscapes and the species that live on them
perform useful functions—purifying water, decomposing wastes, nourishing crops, housing
wildlife, regulating air temperature—which are both free to the beneficiaries and costly to
replace. (Today these functions are called “ecosystem services.”) If the economic benefits of
mosquito control were weighed against the ecological costs, as Vogt believed they should be,
mosquito control failed. Drained marshes were no longer able to store and filter stormwater; to
replace them, towns would have to build protective dikes, impoundment reservoirs, and water-
treatment facilities. If the costs of the dikes, reservoirs, and water plants were taken into account,
Vogt argued, the untouched marsh often was worth more than the newly drained land. The
government should leave marshes alone rather than destroy them to kill mosquitos.Stung by the
attacks, federal mosquito-control officials in March 1938 faced off against Vogt and a new ally,
U.S. Biological Survey researcher Clarence Cottam, at the Third North American Wildlife
Conference, a gathering of field biologists and land managers. Speaking before an audience full
of mosquito-control officials, Cottam lambasted their projects as “ill-advised and woefully
misdirected.” Vogt was harsher still: “Since every drainage ditch robs the land of its life blood,
often wastes large sums of your money and mine, and wipes out wildlife, it seems to me there is
considerable justification for contending that something is damnably wrong with mosquito
control” (italics in transcript). The mosquito officials spluttered protests, but nobody in the room
supported them.Despite winning (in his view) the debate, Vogt wasn’t satisfied: ditching and
spraying went on just as before. What was needed, he told friends like Leopold, was to mobilize
Audubon members into a mass anti-drainage movement. Advised by scientists, thousands of



militant birders could act as an environmental warning system: a union of scientifically informed
amateurs and politically informed scientists that would rise in defense of Nature. Vogt was
groping toward the idea of changing Audubon from a circle for upper-middle-class hobbyists into
what would now be called a large-scale, broad-based environmental organization—a pioneering
step.*1The tool to create the movement, Vogt thought, was Bird-Lore. Month after month, issue
after issue, Vogt railed against destroying wetlands, polluting rivers, and overusing insecticides
(“insist that poison be kept off the dinner table”). Later, all would become a focus of the green
movement. But the magazine’s swerve from tales about spotting the elusive Eskimo curlew to
jeremiads against real-estate tycoons dismayed subscribers. Readers, Vogt’s friend Roger Tory
Peterson wrote later, “wanted to be diverted, instructed, and entertained—not preached to.” In a
single month, he recalled, Bird-Lore featured an essay “about the suicidal tendencies of
muskrats under population pressures; another described the difficulties of winter survival of
quail; a third dealt with the ecological effects of poisons—the entire issue reeked of death and
destruction.”Unsurprisingly, Audubon president Baker told Vogt to change the tone. Vogt
believed he was afraid of upsetting the society’s wealthy donors. But Baker may simply have
been worried that Vogt was alienating members or annoyed that a subordinate was changing
Bird-Lore’s focus without consulting him. Stressed from fighting mosquito control, running Bird-
Lore, and clashing with Baker, Vogt was hospitalized for “nervous exhaustion.” While he
recovered, Vogt—“stormy petrel that he was,” as Peterson said—came up with a scheme.
Profiting from staffers’ dislike of Baker’s rigid style, Vogt planned to lead them in a strike, which
he believed would induce the board of directors to force Baker to resign. Baker caught word of
the plot and took the conflict to the board in late 1938. Vogt was fired at once. Four months later
he was in Peru.Don GuanoAs a new employee of the Compañía Administradora del Guano, Vogt
based his operations on the Chincha Islands, three granitic outposts thirteen miles off the
southwest coast of Peru. Named, unexcitingly, North, South, and Central Chincha, they were
each less than a mile across, ringed by hundred-foot cliffs, and completely covered in heaps of
bird excrement—treeless, gray-white barrens of guano. Atop the guano, shrieking and flapping,
were millions of Guanay cormorants, packed together three nests to the square yard, sharp
beaks guarding eggs that sat in small guano craters lined by molted feathers. The birds’ wings
rustled and thrummed; multiplied by the million, the sound was a vibration in the skull. Fleas,
ticks, and biting flies were everywhere. So was the stench of guano. By noon the light was so
bright that Vogt’s photographic light meter “often could not measure it.” Vogt’s head and neck
were constantly sunburned; later his ears developed precancerous growths.Vogt worked, ate,
and slept in the bird guardians’ barracks on North Chincha, remaining offshore for weeks on end
(he was also given an apartment in the nearby shore town of Pisco). His quarters on the island
were almost without furniture, covered with guano dust, alive with flies and roaches. Birds
mated, fought, and raised their offspring on the roof overhead, leaving so much guano that the
building had to be shoveled off periodically to avoid collapse. Vogt’s “laboratory,” a bare room
with a battered table, had no electricity or running water. There was no scientific equipment other



than a thermometer, binoculars, and a camera, all of which he had brought from New York.
(Later he lost even these, and spent weeks waiting for replacements to arrive from the United
States.) “I’m doubtless one of the few men who ever spent three years on a manure pile in the
interest of science,” he said.Vogt loved it. He was delighted by the staff, who cooked, cleaned,
arranged transport, assisted in research, and gave free Spanish lessons to the man they called
“Doctor Pájaro”—Dr. Bird. (His American friends had another nickname: Don Guano.) Twice a
week the barracks manager roasted coffee beans in a cast-iron pan. As the beans’ smell filled
the room, he gently coated them with sugar and clarified butter, Vietnamese-style. To Vogt’s joy,
on North Chincha he became the proprietor “of a luxury I am not likely to have again—a private
scallop bed.” Night after night, the cook prepared ceviche, parihuela (the Peruvian answer to
bouillabaisse), sea-turtle stew, avocados stuffed with prawns, and other Peruvian marine
delights, transforming Vogt into that most forgivable of annoyances, a food snob.More important,
the stark coastal environment enraptured him. He was thrilled by the brilliantly clear night skies,
the endlessly variable ocean, the muted browns and yellows of the arid, foggy shore, and, above
all, the profusion of living creatures in this apparently inhospitable zone. “It is worth traveling
thousands of miles to see but it is the sort of place only a naturalist would entirely appreciate,” he
wrote.As I watched the flocks, day after day, against gray skies, against blue skies and blue sea
or, more often, the dark green sea rich in plant food, or against the varied, muted colors of the
desert and coastal range that edge the Humboldt Current, I could feel myself part of that
cosmos. The stuff of my bones was the stuff of their bones. Through their metabolic system
coursed primeval molecules, perhaps used over and over again; they were transported to the
ancient, irrigated field of the coast, and through plants and flesh back to our table on the island.It
was a place where he could create a new life for himself. He didn’t mind the smell.The guano
company had hired Vogt to solve the riddle of the birds’ shrinking numbers. Its goal, as an
ornithologist friend put it, was “to augment the increment of excrement.” Vogt was not interested
in whether the company’s profits rose or fell, an attitude that would soon create friction with his
supervisors. But to understand the population decline he would need to investigate a host of
scientific questions that did interest him: What are the maximum and minimum ages at which
Guanays can reproduce? Are Guanays monogamous? What factors limit their reproduction? Do
the islands have a maximum capacity? And, of course, he wanted to use the answers to
safeguard the birds.To study the cormorants without disturbing them, Vogt and the guano
guardians built a burlap blind on North Chincha. From its shelter he spied on the “love life” of
“11,000,000 guano birds”—courting, fighting, mating, nesting, and feeding offspring. To avoid
having to kill and autopsy birds to inventory their insect parasites, he settled for counting the
bugs that tried to feast on him in the blind. (He dressed in white so the insects would be visible.)
With the help of island guards and local fishing families, he banded tens of thousands of birds—
thirty-nine thousand in 1940 alone. He measured air and water temperatures. He counted eggs.
He weighed baby birds, live and dead. He sampled plankton and anchovetas. When he returned
from the boat to the barracks, Vogt with his bad legs sometimes had to be hauled up the cliffs in



a basket.Masked and goggled against the stench of millions of cormorants, Juana Vogt stands
on the dock at the entrance to North Chincha; the “craters” by her feet are old nests. Credit 8On
the other side of the island was Vogt’s bird blind, in which he spent countless hours in the baking
sun. Credit 9Because access to the guano islands was restricted, Vogt had to carry a special
permit identifying him as an employee of the guano company. Credit 10The firm had near-
absolute control of Peru’s thirty-nine guano islands. Credit 11Vogt tore himself away from the
work in June 1939 to attend Juana’s graduation from Columbia. Traveling with her husband to
South America the next month, she was initially dismayed. Peru, she thought,is the dirtiest place
I have ever seen. The adobe is a dirty color, the ground is the same, the trees and the plants are
covered in the adobe colored dust, and the legs and arms and faces of the people are encrusted
with dirt. The tablecloth [at a restaurant] was filthy. The shirt of the construction foreman was
filthier. They all pick their teeth.Soon, though, she came to love the “pure good luck” of being
able to live where sea-lion families “sleep and breed and carry on riotous family feuds.” Like
Vogt, she ended up liking the harsh plenitude of North Chincha. “You seem to get close to the
secret places of the universe in such a spot,” she wrote.By chance, the Vogts had come to North
Chincha near the beginning of what Vogt called an “ecological depression on the Peruvian
coast.” Andean peoples had long known that every few years the coastal climate shifted
dramatically, with warm downpours inundating the cold, dry coast. Because the rains usually
began around Christmas, Peruvians referred to them as El Niño, a Spanish nickname for the
Christ Child. In 1891 three Peruvians—an engineer, a geographer, and a naturalist—separately
figured out how El Niños worked. During these times, the Humboldt Current abruptly weakens,
allowing warm equatorial water to surge close to the coast; the warm water heats up the
normally cold coastal air, which allows it to hold more moisture than usual, which, in turn, causes
heavy rainfall on the desert shore. Few outside Peru learned of these findings until, by chance,
Robert Cushman Murphy visited the country during the severe El Niño of 1925. Collecting his
own and others’ observations, Murphy realized he was in the middle of a climatic system that
extended across much of the Pacific and influenced the weather as far north as Canada. But the
worst effects occurred in coastal Peru, where floods washed away railroads, wiped out farms,
and destroyed power stations, blacking out cities. Thousands of “dead guano birds” were
incidental damage. El Niño, Murphy said, “brings sickness and death to the population of the
Humboldt Current.”The El Niño Vogt experienced had begun quietly, probably a month or two
before his arrival. Slowly the water temperature, which typically hovered around 60°F, rose to
77°F. Temperatures on the islands themselves reached as high as 122°F. On June 2, 1939, the
day before he left to attend Juana’s graduation, Vogt estimated that the eighty-six acres of
nesting ground on North Chincha held an astonishing 5,250,000 birds—an entire Chicago’s
worth of animals, packed into an area the size of a small-town fair. But when he returned with
Juana the next month, he wrote, the adult cormorants “had all gone.” And their chicks—the
offspring they devoted so much effort to feeding—had been left behind to die. The sight tore at
Vogt’s heart; even decades later, he couldn’t forget walking among “the horde of downy babies”



as they starved.They would flap their unfledged wings, while they gave their hunger call, at the
feet of this strange, uncormorant-like creature….There was not a thing one could do for them.
Day by day there were fewer begging, more staggering about and listlessly drooping. And then
more—hundreds of thousands more—of the pitiful, collapsed, downy clumps that were the
dead….Somehow, ever since, it has been possible to understand more fully the famines of
China and India.Where were the adult birds? For weeks Vogt combed the coast, hunting for
cormorants by plane, boat, and car. Taking advantage of the ornithological tradition of employing
amateurs, he mobilized a network of birdwatchers to aid in the hunt. But nobody saw the
Guanays.On October 7 the cormorants abruptly came back, hundreds of thousands of them,
only to disappear after a week. On the 20th the birds returned, then vanished on the 24th. By
November 7 they were back—only to bolt a few days later.In 1940 the warm waters came again.
And in 1941. And they showed up earlier, at the beginning of nesting, so the birds then fled their
nesting grounds and didn’t reproduce. Entire generations were not being born. Vogt was looking
at a demographic collapse.But why were the Guanays fleeing? The temperature was not enough
to hurt them directly; if they got hot, they could always take a swim. Nor did the birds’ returns
correlate with colder weather. They suffered from no obvious disease. What was going on?The
key to the puzzle, Vogt thought, was the condition of the few adults that didn’t leave the
Chinchas: hungry. The remaining Guanays left every morning to hunt for fish. But they returned
ever later in the day, and their crops were often empty, which meant they couldn’t feed their
offspring. The lack of food, he concluded, was due to El Niño. Warmer water on the surface
acted as a cap that blocked cold water from rising from the depths of the Humboldt Current,
which set off a cascade of horribles: no upwelling meant no nutrients for plankton, which meant
no plankton for anchovetas, which meant no anchovetas for Guanays.Vogt was unable to test
this hypothesis until late in 1940, when he persuaded the guano company to measure plankton
abundance by dragging the sea at multiple locations with a fine silk net. He examined the
samples with the sole tool available, a magnifying glass he had managed to acquire on a trip to
Lima. Despite the crude equipment he was able to gather enough data to see what was
happening. The “general tendency,” he wrote, was for “falling temperature to be accompanied by
increasing plankton, and vice versa”—an inverse relationship. Abrupt water-temperature rises
“resulted in wholesale destruction” of plankton. Desperately hungry, the Guanays had scattered
in every direction to search for food.What did this mean for the Peruvian government, which
wanted to maximize the guano-bird population? Vogt spelled out his answers in a 130-page
report in October 1941. Written while racing between island bird blind, offshore guano boat, and
coastal observation post, his report today seems unexceptional. But at the time his ideas were at
the forefront of a wave of theories about the human relationship with nature largely associated
with Aldo Leopold, whom Vogt had known since he wrote for Bird-Lore at Audubon, and who
would for Vogt become an important friend, inspiration, and intellectual sounding board.Fifteen
years older than Vogt, Leopold had been raised in Burlington, Iowa, in a big house on a bluff
above the Mississippi River. A shy boy who became an avid hunter, he reveled in solitary tramps



through field and forest with his gun. Leopold went to Yale, graduating in 1909 from its forestry
school, the first in the nation. Like much of his class, he went into the U.S. Forest Service, which
sent him to New Mexico. After a bad infection, Leopold was forced to recuperate for a year and a
half, a period in which he rethought his views. At Yale he had been taught that the goal of land
management was to wring the maximum volume of some resource—timber or deer or fish—
from a given piece of property. Now Leopold became skeptical of humankind’s ability to
understand the complexities of nature well enough to guide them. He came to think that
ecosystems needed more to be protected from humans than managed by them—a stance that
complicated his move, in 1933, to the University of Wisconsin at Madison, where he directed the
first U.S. academic program in wildlife management.



DaveF, “A book for our time - highly recommended!. For me, Charles Mann has another home
run with 'The Wizard and the Profit', 5+ stars! Mann is also the author of (among other books)
'1491' and '1493', extraordinary nonfiction/history works. He is on my short list of very fine
historians/nonfiction authors.In this book, Mann tells the story of the lives and works of two
largely forgotten but extremely influential mid-twentieth century scientists. In 1948, William Vogt
(the 'Phophet') wrote 'Road to Survival'. A hugely influential book, it foresaw the planet's and
man's doom if we continued to populate (over-populate) the earth and ravage its resources
unchecked. He espoused among other things population control and severe conservation.
Norman Borlaug (the 'Wizard') won the Nobel Peace Prize in 1970 as the father of the "Green
Revolution". Borlaug saw hunger and he tried to overcome it through plant breeding and
science. Essentially, the two men perceived the same problem (the land's human carrying
capacity was being exceeded) and attempted to solve it in opposite directions.Charles Mann
uses the story of these two passionate, brilliant, and hard-working men to address our dilemma
as a species and inhabiters of earth. We will approach 10 billion strong in this century. Are we
headed for catastrophe or are we capable of solving approaching major problems (hunger,
climate change, resource depletion, etc.)? This is a wonderfully written, even-handed,
thoughtful, calm examination of our most important questions.Highly recommended!”

William Davis, “... well aware of and of all of them I'd recommend this book above others. Over
the years I've read many books on Climate so it's a topic I'm well aware of and of all of them I'd
recommend this book above others. If your seeking a non partisan, non ideological
understanding of the future ahead of us (and how we'll feed 10 billion people) this book will
provide it giving history and science (it won't slow you down) from two perspectives from big
solutions (Wizards) to fitting within biological limits (Prophets). It helps that the author is such a
good writer and I wouldn't be surprised to see this book win multiple awards. I originally checked
this book out from the library and later decided I needed it on my bookshelf.”

Yehezkel Dror, “GOOD SCIENCE, GOOD STORY. This is an outstanding book. It presents two
outstanding scientists as two ‘ideal types’, in the sense of Max Weber, one a true believer in
science and technology fixes (Norman Borlaug) and the second (William Vogt) exhorting
humanity to be very careful not to disrupt nature.Also presented, though not central to the text, is
an important evolution researcher (Lynn Margulis), who was of the opinion that the human
species is bound by evolution and sure to disappear, never mind what it does.Still, the following
questions arise:One. Vogt is not a prophet, most of whom promised salvation after deserved
suffering. Rather he is a Cassandra, who was cursed to know the future but not to be
believed.Two. The Wizard was careful. He did not engage in dangerous science, though he
might have failed in his efforts to overcome the Malthusian loop. It is not clear at all whether he



would support risky geoengineering.Three. The book present very well two contrasting
ideologies. Thus, it sharpens the question who shall decide on which one to base action. But it
does not pose this critical question as needed.These and other comments do not impair the
quality of the book, which should be pondered by all who are concerned, or should be
concerned, about the future of humanity, starting with political leaders.Professor Yehezkel
DrorThe Hebrew University of Jerusalem”

Jerry A. Moles, “Amazing book and evenhandedly explores the paths either thought
technological .... Amazing book and evenhandedly explores the paths either though
technological domination of the future or sensitivity to the living Earth. While there are no final
answers proposed, the complexity of the future is presented. A great deal of research went into
developing this book and, in my opinion, should be required reading for every undergraduate
and many beyond the universities. We're in the Anthropocene and must take seriously the
challenges of the present and in the immediate future and this book is a place to start on the
journey. Simplemindedness is the enemy and Mann helps appreciate the complexity of Life on
Earth.”

Mex-Tex, “Excellent read: very balanced view of what challenges the future holds for our
children. Charles Mann achieves a very balanced view of what challenges the future holds for
our children with respect to our food supply (agriculture), our water, our energy supply and
sources, and the global climate with its potential changes. He does this by presenting both
points of view in the person of a Wizard (Borlaug) and a Prophet (Vogt) with their life stories and
how they viewed each of these 4 areas. And then he intertwines lots of History (think his 1491
and 1493 books) with the science needed for all these 4 areas (think his writing about Physics
and Aspirin Wars). So in reading this book, you become a lot more knowledgeable about both
sides of these debates. And this is exactly the authors intent (no matter which opinions you
hold). The book was worthwhile for me because I can now take better future decisions for our
children and grandchildren.  In addition, the book is quite a page-turner.”

eclectic reader, “A thoughtful book raising the question of whether humans will be able to avoid
Extinction. It has been the gate of most species to become extinct. Extinction is often caused by
overgrowing the niche the species fits into. Humanity faces many impending challenges the
author discusses, including shortages of water and climate change. He points to some hopeful
events in our history: the abolition of slavery; increasing equal rights for women; and the
declining risk of violent death as being reasons to be hopeful about the human capacity to
change. He also asked if the impact of climate change will be blunted giving us more chance to
persist.I am left feeling he believes neither technology - the wish solution, or self restraint, the
prophets solution can alone save us. My father when in his nineties used to say he didn't hold a
lot of hope for the future of the human race. I am more optimistic and attributed his negativity to



old age and it's associated failings.Nonetheless as has been said before: "the price of freedom
is eternal vigilance."”

Mr. G. Lawrence, “Vital Reading. What an utterly brilliant book. No ideology, just facts. An
incredible overview of how humans "pick a side" and then refuse to learn properly about any
alternative viewpoints or suggestions, and of how they can jump to conclusions without further
investigation of the relevant information. Anyone who thinks that they already "have the truth" -
about whether we or the environment are doomed, or whether science, or environmental
activists, do or do not hold "the answers" to the future of our survival, should know about these
details. No, it won't tell you "what to do", but it will show you that (a) it's complicated, and (b) it
has often involved recycling arguments or "facts" (e.g. about "overpopulation") that turned out to
be either inadequate or just plain wrong, and (c) reminds you that you never know about
unintended consequences, which are unforeseen by definition. It should also give you some
reinforcement for any faith that humans, despite all their self-centred short-sighted blundering,
can eventually get many things right and make many things better. And, despite often being
about stubbornness or the historical obstacles of politics and bureaucracy, it might remind you of
something you never think about in connection with "the environment" - that two hundred years
ago, slavery was common (and slaves far outnumbered "masters") and women were not
respected or educated, so we have managed to liberate the helpful potential of the intellects and
characters of two thirds of the human race, which should naturally help us in dealing with
present and future challenges.”

Avid reader, “A must read. That’s an amazing book.The author has an incredible story telling
ability. The book is dense, but reads like a novel.The level of investigation on the parts involved
is incredible.And to top it all, a very contemporary discussion with arguments that provide both
sides with insights and considerations.”

Amy Thomas, “Everyone should read this book. Excellent read and well researched. The author
unpacks what the future could look like in a world of 10 billion people.”

Rajiv M. Gupta, “Valuable information very lucidly presented. The book is a great piece of work,
putting together four of the most important things that we should be concerned with, as we look
to the future of our species on this planet, i.e., food, water, energy, and the environment. The two
divergent approaches to each of these four areas are presented about as objectively as I think is
possible, without taking sides. There are certainly arguments for both the Wizards' as well as the
Prophets' perspectives. It is important that people have a clear understanding of the issues
involved and not form half-baked opinions. Towards that end this book does a great service, as it
it lucidly brings out the most complex scientific arguments and concerns and presents them in
layman terms. I have finished reading about 350 pages and hope to complete the rest of the



book in the next few days.I am sure I will reread the book several times and keep it as a handy
reference.”

Tom, “Fun, Informative, Mind-changing. I have hardly read a more thrilling, well-written and
informative book than this. I thought I had been thinking plenty hard about the issues Mann
writes about in this book, but it turns out I hadn't. I learnt a huge amount from this book, and
experienced quite a number of revelations and perspective-shifts. Without sounding overly
intense, reading this book even helped give me insight into my own psychology... I think it might
do so for many people...On a more basic level, my understanding of a whole number of
ecological and environmental issues and episodes is much richer and deeper because of the
insights and information in this book. Ok, sure, at times late in the book I think Mann is way
overzealous in applying his eponymous dichotomy to specific people and ideas. But heck you
can't have everything. What a great book... Read it!”
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