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Why does capitalism need a radical re-vision?

The first decade of the twenty-first century gave the Western world one skull-cracking slap after another. The attacks of 9/11 and the downing of New York's World Trade Center, the slog in Iraq, the Great Crash of 2008, the implosion of major corporations like General Motors, Chrysler, Merrill Lynch, and Citibank, and the growth of China to superpower status—these were wake-up punches. They handed you and me—CEOs, researchers, artists, students, and thinkers—what may be our greatest opportunity and our greatest responsibility since the Great Depression and the Nazis threatened to topple the Western way of life in the 1930s.

Our civilization is under attack. But many of us don't want to defend it. Why? There's a void in our sense of meaning. We've been told that the “Western system” is one in which the rich stoke artificial needs to suck money, blood, and spirit from the rest of us.1 We've been told that the barons of industry work overtime to turn us from sensitive humans into consumers—mindless buyers listlessly watching TV while growing obese on the artificial flavors, the chemical preservatives, and the cheap sugars of junk food. And some of that is true.

But the problem does not lie in the turbines of the Western way of life—it does not lie in industrialism, capitalism, pluralism, free speech, or democracy. The problem lies in the lens through which we see.

Emotional flows have powered our past and will drive our future, too. But we've never had the perceptual lens to bring them into view. Capitalism works. It works for reasons that don't appear in the analyses of Marx or in the statistics of economists. It works clumsily, awkwardly, sometimes brilliantly, and sometimes savagely. The Genius of the Beast: A Radical Re-Vision of Capitalism attempts to show us why.

The Genius of the Beast seeks to reveal the deeper meaning beneath what we've been told is crass materialism. It probes the mystery of how our obsessive making and exchanging of goods and services upgrades the nature of our species, gives us new powers, and endows us with the equivalent of new arms, legs, eyes, and brains.

The Genius of the Beast probes an untold secret of the Western system—we're not mere digits in a numbers game. We're feeling people woven in emotional exchange.

What is the beast? It's Western civilization. A monster with a peculiar metabolism—capitalism. Capitalism is a word that has become, to many, a curse. But beneath the surface, capitalism and the Western system hide astonishing abilities.

The Genius of the Beast stares a blunt fact in the face. Many of today's corporations are creatively and morally asleep. But you and I can wake them in a most ironic way—through a strange but vital upgrade in the richness of our lives.

Every culture needs a creation myth, a vision of how it came to be. That creation myth defines a culture's values and its aspirations. The Genius of the Beast is an attempt to provide a radically new creation myth—a factual creation myth, a creation story based on history and science. The Genius of the Beast is an attempt to give you and me a radically new way to understand our society.

The Genius of the Beast is a quick soar through a jet stream of stories that tell the tale of the rise of a strange creature—Western civilization—and of its capitalist digestive machinery. The Genius of the Beast explores the startling flipside of familiar tales—the way stone tools remade our genes, the way Paleolithic rouge and beads upgraded our ability to think, the way we invented the city, the king who invented money, the secret wonders of Phoenician trade, and the strange ways in which William Shakespeare, P. T. Barnum, J. D. Rockefeller, and the soap and cotton revolution upgraded humanity. Taken together, these episodes reveal an untold story of our origins, a new key to the quandaries of work and daily living, and a new view of our future in a world of instant change.

The Genius of the Beast is designed to give you pleasure. But if it succeeds in its mission, it will also give you something extra—a radically new way to see.
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Why bankers are like bacteria.

What causes boom and bust? Does economic catastrophe come from money, capitalism, speculators, overpaid CEOs, and greed? Does it come from conspiracies of illuminati and of power-grabbing families? Does it happen because of mistakes at banks like Creditanstalt? Does it ooze from the wreckage of wrongheaded fiscal policies like those of Calvin Coolidge? More than three billion years ago, bacteria already had a cycle of boom and bust built into their DNA. They were driven by the pendulum of repurposing.

Bacteria, like you and me, are astonishingly social. They cannot live alone. Take one bacterium away from its neighbors, away from its colony, put it in a Petri dish, and what will it do? If there's food, it will divide seventy-two times a day. It will multiply, surrounding itself with 144 daughters every twenty-four hours. Each of those daughters, in turn, will divide seventy-two times a day and surround herself—and her founding foremother, the first lonely bacterium—with progeny. If the bacterial colony could find all the food and housing it needs, that one lonely mother in theory could have 5.2 × 10151 kids, grandkids, and great-grandkids in a week. That's ten with one hundred and fifty-one zeros, more than all the atoms in over a million universes. At least that's what bacteria could do in theory. In fact, within a week your one solitary bacterium will have surrounded herself with something much smaller but stunning in its intricacy—a megalopolis, an entire colony.

A colony of bacteria is not a dumb or primitive crowd. It is one of the biggest and most complex societies this planet has ever seen. A single bacterial colony the size of your palm is so thin that you can't see it with your naked eye. Yet it contains seven trillion individuals—seven trillion citizens—more than all the human beings this planet has ever seen. All working in concert. All pooling their talents and their data. All communicating with a chemical vocabulary. And all working to solve the problems of the minute and the puzzles of the day. Working together to find new food. Working together to invent new ways to turn garbage into gourmet delicacies, wastelands into succulent buffets, tragedy into opportunity, to outrace and to outpace their rivals, and to win when competition turns into war. That's why bacterial metropolises are discovery machines and breakthrough generators. That's why they were the first life-forms to experience boom and bust.

The first bacteria followed the mandate of nature. They helped each other reinvent themselves. They helped each other discover their possibilities. They helped each other pull together a clutter of antique atoms in whole new ways. They helped each other advance the enterprise of secular creation and the operation of the evolutionary search engine. They helped each other advance the family of cells and DNA.

A bacterial colony is a search machine and a research and development team. It has to be. Put yourself in a bacterium's place. Today's food will soon run out. You and I will eat it down to the last drop and crumb. Tomorrow we will need new groceries. Tomorrow our colony will need its equivalent of new potatoes and meat. Imagine that you and I are the bacteria called Caulobacter crescentus.1 We live in an immense puddle of fresh water, a lake far from the sea.2 We are big eaters. We are sweet-tooth dessert devourers. We go for junk food—sugars—xylose, lactose, and galactose, high-energy treats. We have four big jobs in life—eating, multiplying, finding new food and housing, and communicating our experiences, especially our extreme experiences, our life and death experiences and our lottery-winning experiences. Oh, and we occasionally innovate.

How can we find new food before hunger kills you, me, and our community? Boom and bust. The cycle of repurposing. You and I are comfortable adults. We look like translucent string beans with, conveniently enough, a long string attached. That string is a thin, flexible tube like a soda straw that rivets us to our food. And I do mean rivet. Our straw is called a “stalk” because it looks like the stalk of a tulip. At the end of our stalks is a superglue so powerful that someday humans will be tempted to imitate its properties. And we're up against a problem. Soon we will slurp up every tasty molecule in the bit of lake bed we've sucked up to. What will save us? Boom and bust. The pendulum of repurposing. And the way boom and bust reshapes our kids. Our children can be born as Cain or Abel, as hunters or settlers, as explorers or homesteaders. Yes, like you and me, our kids will look superficially like translucent string beans with long threads. But in reality they will be born in two different forms—as spreaders or consolidators. As rebels or conservatives. As searchers or structure makers.

We old-timers are built to stay in one spot and glom up the goodies. We are built for boom. We do very poorly when the food supply goes bust. But some of our kids are natural-born bust escapers. They are born to be dissatisfied, born to say good-bye to our sedentary lifestyle and to our parcel of tasty property. Their “strings” are shaped for a restless quest. They are born to seek their fortune. How do we know their goals? Their “purpose in life” shows up in their physiology. Where you and I have stalks, our kids have propellers. They have whips—flagella—twirled by molecular rotary motors. With those highspeed rotors the young shoot and scoot. We old-timers are built to hang on tight, but our kids are built to swim through the waters and hunt new food and territory. They are built to explore.

No bacterium explores the landscape on her own. It takes a group of roughly ten thousand to cut a path across the lake bed that hides new food. So from the dot of a colony that you and I have founded, our daughters swim outward in armies, forming circles around us like the bands of a target surrounding the bull's eye. Those bands travel in deprivation and poverty. They forgo the luxury of reproducing and of normal comforts.3 When they find food, they settle down. And when they settle, they throw away childish things. They throw away their flagellar propellers and put down roots.4 They develop stalks and root themselves to the food bed of their new territory, their new home, just like you and I did once upon a time. Then they reproduce. Some of their kids are born as restless rebels, curious discoverers who will spread outward even more. In the process, the armies of impatient youth, the masses of restless seekers, grow our colony. They grow it massively.

Cycles of boom and bust, cycles of repurposing began with the cycles of a bacterial economy. An economic cycle was built into your foremothers' biology. Is that cycle built into you and me?
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What flicked the timer of the bacteria's economic cycle—the timer of the bacteria's equivalent to a business cycle? Was boom and bust triggered by real-world scarcity? Was crash triggered by greed and mistaken policy? No. Even when the food supply is terrific, Caulobacter go through the equivalent of an utter loss of confidence in the riches they have known and a need to strike out, to explore, then to consolidate once again in a new home. Caulobacter bacteria cycle even when the underlying basics of their economy remain strong. They behave like you and I do when we've eaten too much of a rich dessert and have grown sick of it. Their perception shifts dramatically. Even if the food supply is bulging, the bacteria with travel-whips lose their taste for the sweets under their noses and are driven to find something new.

The story of the Caulobacter crescentus's twitch from boom to bust and back to boom again is a tale of two timers. In Caulobacter, sometimes the cycle of boom and bust is switched from high-risk exploration to digestion, from spread to clench, and from the equivalent of irrational exuberance to panic by internal timers. Sometimes it's switched by the outside prod of bounty or scarcity. Both time clocks—the internal and the external—seem able to trigger the twitch from rise to fall and back again. Your sleep cycle is like this bacterial tale of two clocks. Sleep is a product of two timers. One of your sleep timers is tuned to the outside world. It switches as the sun sinks and as the world around you darkens from day to night. Another of your timers is totally internal. It can put you to sleep at three o'clock on a Sunday afternoon when the sun is bright as can be.

Caulobacter have an internal timer that drives them to switch from stalks to propellers and back again. And they apparently have an outside timer, the timer of feast and famine. Those two timers are apparently often out of synch. What happens when two timers drive a cycle? When two timers make waves? When two timers raise peaks and troughs in Caulobacter or in you and me? Two waves overlapping make an interference pattern. At some points where they meet the two waves add to each other's strengths and pile up their powers, making peaks. At other points, they cancel each other out and create peculiarly positioned valleys. Overlaid cycles—overlaid waves—can make things look random and chaotic.5 But under the mask of randomness, two very simple time clocks are at work.

The irregularity of two overlapping cycles may explain the seeming unpredictability of boom and crash. The spikes and troughs of the two timers may help explain why the Kondratiev wave theory of boom and crash, the hypothesis that technology-waves bring big swings in the financial cycle, is only sometimes right. Thanks to internal timers, our biological clock can flick us into panic even when a new technology has many decades to go before it peaks.

If a cycle we've inherited from our bacterial ancestors is, indeed, alive in us today, what does that mean for the boom and bust of 2008 and for the bubbles and busts yet to come? How does it help us understand past cycles—the Tulipmania Crash of 1637,6 the South Sea Bubble and Mississippi bubbles of 1720, the panic of 1797, the depression of 1807, the panic of 1819, the panic of 1837, the panic of 1857, the Great Depression of 1870,7 the panic of 1873, the panic of 1893, the panic of 1907, and the Great Depression of 1929-1939? What does it mean for the changing global economy of today? Does the wrongheaded fiscal policy of a president like Calvin Coolidge really set off a global crash? Do NINJA loans really cause a worldwide economic collapse? Or does the cycle of boom and bust happen for reasons radically different than the ones economists conceive? And if something more basic is at work, what does that mean to you and me?
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Boom and bust is not unique to capitalist economies, industrialized societies, or even to creatures who meet, greet, trade, and gamble with money. The cycle of boom and bust is shot through all of life, from the most primitive level to the most complex. Population boom and bust appear in protozoa, mollusks, amphibians, reptiles, insects, fish, and mammals.8 Red grouse in England go through a four-to-eight-year cycle of boom and crash. Parasites called Trichostrongylus tenuis that feed on the red grouse go through crashes and booms as their meal supply of grouse increases in numbers then declines.9 Snowshoe rabbits in Canada go through a ten-year cycle of population expansion and contraction. So do the lynx that feed on the snowshoe rabbit. Other animals that endure booms and crashes include Darwin's finches in the Galapagos Islands, reindeer on islands in the Bering Sea, lemmings in the Arctic, and hives of honeybees. The snowshoe rabbit and its predator, the lynx, go through a ten-year boom and bust cycle. The vole, a mouselike rodent of Finland, tunnels through a three-year cycle. The lemming of the Arctic goes through a four-year cycle of boom and crash, as does the animal that feeds on it, the short-tail weasel. And the side-blotched lizard of Santa Cruz, California, goes through a two-year cycle of good times and bad.

Boom, bust, and the pendulum of repurposing show up in an even stranger biological workplace—in you and me. They make you and me who we are today. Right now boom, bust, and the pendulum of repurposing are making us who we'll be tomorrow. Let's go backward in time to your very early days in your mother's womb, sixteen days after a sperm and egg first joined up to embark on the huge collaborative project called you. As a sixteen-day-old embryo, you were smaller than a period on this page, 0.44 millimeters, less than a fiftieth of an inch.10 So was I. Despite your minuscule size, you were a tiny handbag of cells with an interior lining. And you were already being shaped by the pendulum of repurposing and by the cycle of exploration and consolidation—by the cyclical strategies of the evolutionary search engine.

Some of your cells itched to achieve more than the mere shape of a purse. They ached to become your nervous system, your skull, and your face.11 That group of cells with high ambitions was located in a thin groove on the top of the bag that was you, a groove where the opening of a closed handbag is usually found. That groove is called the neural crest. How did the ballsy cells of that neural crest strive to achieve their goals? They divided and gave birth to exploratory armies, then they sent those soaring squadrons of cells out to explore on their own. Like the Caulobacter bacteria with tails, these search parties migrated away from the home of their birth to spots in the growing embryo of you, spots that were brand new. If they traveled to a destination where they were needed and found a hookup that seemed enthusiastic about their arrival, they stayed and became nerves. If they found no welcome, they were pared away. Ruthlessly. They were forced to literally kill themselves off. They were forced to use a molecular self-destruct mechanism called apoptosis, one of the most intensely studied biological phenomena of the late twentieth century. Apoptosis is otherwise known as preprogrammed cell death. It's a molecular kit for cellular suicide. And nearly every cell is born with it, including the cells with which I'm writing these words and the cells with which you're reading them.

Back to the embryo. New hordes of exploratory neural cell wannabes continued to set off on journeys through the developing you for months after your sixteenth day. If they received enthusiastic signals from the cells of their destination, they took root in the new territory. And they destroyed themselves if they'd ended up in a spot that didn't need them. That's the cycle of exploration and consolidation. That's the cycle of speculation and structure-making. That's the pendulum of repurposing. And that's the cycle at the heart of boom and crash.
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The tale of the adventurous cells and the mystery of your mood swings.

Thanks to the pendulum of repurposing, you changed mightily in your early days in the womb. You were repurposed over and over again. According to the nineteenth-and early twentieth-century German biologist and philosopher Ernst Haeckel, you went through a series of radical transmogrifications, fast-forwarding through the 3.85-billion-year evolutionary history that shaped you.2 First you looked like a fish, then a salamander, a tortoise, a chick, a hog, a calf, a rabbit, and finally, a human being. Or, to put it in the words Haeckel handed down to us, “Ontogeny recapitulates phylogeny.”3

Developmental biologists—unknowingly following the cyclic rules of the evolutionary search engine—have scrapped and squabbled about how precisely you resembled a rabbit, a calf, a chick, and the rest of Haeckel's barnyard beasts when you were growing from the size of a comma to the bulk of a football. In the last 120 years, Haeckel's concept has gone from boom to bust and is ripe to swing back to boom again.4 But the fact remains that you and I once had what looked like gills and tails. Our hands and feet were webbed. The pendulum of repurposing carried us from one stage to the next, sending out the cells that formed gill pouches and gill-like slits, then prodding those cells that didn't fit the next stage to commit suicide and to make room for the next batch of cellular adventurers, entrepreneurial settlers who would turn one gill bar into your lower jaw, another into your ear, then would close the gill slits so that you'd no longer look fishy when you emerged from the womb and first looked your mother in the eye.

Eyes, too, were built using the pattern of exploration and consolidation, the pattern of high-risk speculation and structure making. Eyes were fashioned by the pendulum of repurposing. Out of every hundred cells that set out to become the interior of your eyeball, eighty were pared away and died. Only those that managed to hit precisely the right target remained.5 The cells that made the mistake of migrating eagerly to become your tail or to find employment as tissue in the webs between your fingers were ruthlessly pared away. All were given the signal to kill themselves off in the name of making you into a human being. This is the pendulum of repurposing asserting itself in a major way. Like Caulobacter bacteria, the cells constructing you once set out to explore a new frontier. They were high-risk gamblers and speculators. They were probes into the unknown. Then they changed from explorers to homesteaders and settled down to munch the nutrients and to process the communicative chemicals they found. This is the pendulum of repurposing. This is the cycle of expansion and consolidation. This is the cycle of exploration and structure building, of search, sort, and boil down. This is the evolutionary search engine imposing its wheel-like strategy.

Expansion and consolidation power more than a bacterial colony and a developing embryo. They drive the cycle of boom and bust. They power the phases of a gestating, metamorphosing, changing, and growing economy.

First new companies, new entrepreneurs, new financiers, new speculators, and new nonprofit organizations multiply. They set out to explore the unknown of a new generation's opportunities. They set out to probe the possibilities opened by new lands, new technologies, new habits, new concepts, and new forms of society. These searchers, these antennae of society, overshoot their target. When the bust comes, some of the new endeavors prove vital. Some do not. Those that do not have three choices:


 

1. They can be absorbed by existing organizations, the big ones, organizations that have been through this pruning before and have survived. Wal-Mart, Exxon Mobil, Goldman Sachs, Google, Microsoft, or General Electric, for example.

2. They can scrimp, save, and live off their reserves and new financing.

3. Or the new enterprises can die.

 

Meanwhile, crash brings new central forms of organization, new controlling organizations, and new government organizations to life. Then the cycle goes back from bust to boom, and the next generation of entrepreneurial organizations and speculators sets off to test the power of its dreams.

You and I are cells in this enterprise. We tend to ride high during the boom. Then crash arrives and we discover that we're expendable. If we lose our jobs and are out of work for a long, long time, it softens us up. For what? For repurposing. For a new role when the next boom arrives.
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What do slime mold and your credit card have in common?

Bionomics is a word first used in the 1880s by insect specialists. It focused on ecology—the study of the relationships of a blister beetle, a mosquito, or a whitefly to its environment.1 In 1990 Michael L. Rothschild, a Harvard graduate with degrees in law and business, used the term differently. In his Bionomics: Economy as Ecosystem, he proposed that biological models could revolutionize our understanding of economies.2 Rothschild established the Bionomics Institute. Then the Russians took up the cause and founded the International Bionomics Institute to drive home the notion that “Bionomics is [the] economics of the Third Millennium.”3 In 2005 the head of the Russian Bionomic Institute, Igor Flor, took things a step further. He wrote his own Russian language take on bionomics, Bionomics: Analysis Based on Bioeconomic Analogies, a book complete with sections on “anatomy (structure), physiology (metabolism), psychology (behaviour), [and] evolution (natural selection).”4 Were Rothschild and Flor on to something?

Every one of your cells has a skeleton, a rigging of tubules like the steel framework that holds up the walls, the floors, the ceilings, and the elevator shafts of an office building. How does that cellular skeleton come to be? The cell uses the biological mother of boom and crash. It uses the cycle of search, then consolidate. It uses the cycle of explore, then digest. It uses the cycle of speculate, then make structure. It uses the cycle of the evolutionary search engine.

First, a hub called a centriole sends out tentative shoots in random directions, thin tubes made of a temporary material called tubulin. If the tubes find their way to another cellular structure—to an energy-producing mitochondria, to the sorting-and-transporting endoplasmic reticulum,5 to the membrane that holds the cell together like a balloon filled with water, or to the nucleus at the cell's center6—in other words, if the tubes find a destination that needs them—they're rewarded with a jolt of a chemical that toughens them up and makes them permanent. If they don't find a welcoming junction point, the pipes of tubulin dissolve and fade away. That's the cycle of exploration and consolidation, of high-risk speculation and structure building. That's the mother of boom and crash. That's the pendulum of repurposing.

Here's another pattern of bio-boom and crash that comes to us courtesy of the evolutionary search engine and the pendulum of repurposing. A slime mold—a Dictyostelium discoideum—is a bacterial spore that lands on a wet spot in a forest or a meadow—such as a puddle in a pile of leaves. If that wet slick is rich in the stuff that a slime mold likes to eat—bacteria, fungi, and the micro-bits of chaff and dandruff that plants shed—the spore explodes into a mob of one hundred thousand individualists eager to gamble their lives on an exploratory journey.7 These liberty-loving pioneers are single-celled animals, amoebas. Each one shoots out from its birth spot raring to search the puddle's outskirts and to feast. None of the tens of thousands of amoebas sent out by the initial spore seems to sense that it has any purpose on this planet except self-indulgence and the good life. This is boom. Then a strange thing happens. The hundred thousand freewheeling bacteria begin to run out of food.8 First one sends out a chemical distress signal—a broadcast of an alarm molecule called cyclic AMP. The hungry amoeba's report of danger is ignored. Then a few more run out of food and send out their reports of trouble. They, too, broadcast cyclic AMP. Soon the number of trouble chorusers grows too insistent to ignore. This is bust.

How does the slime mold respond? The bacterial freedom lovers go through a radical mass mood swing. They no longer feel like eating, drinking, and being merry. They no longer exult in the freedom to wander and to explore on their own. Instead, they panic and rush back to the center from which they all sprang. Then they cluster together and take their places in what looks like a slimy slug, a naked snail with a long neck that pokes up like the neck of a giraffe. Many die on behalf of this collective enterprise. They kill themselves off so their bodies can be used to toughen the underside of the slug, the belly on which the group emergency rescue project crawls. Others kill themselves off so they can offer up their corpses to toughen the neck that lifts the slug's head to the skies. The self-sacrificers' goal is to save the colony's genes. To save—and spread—the colony's precious seed. So the slug switches from consolidate back to explore. It manufactures spores like the spores that gave it its first burst of life. And it sends those spores into the breeze as high-risk gambles, as speculative investments in the future. Those spores spread randomly, carried by the wind. Some land in dry spots and never return to life. Others land in wet spots on leaves or branches and explode with energy. They are fruitful and multiply. The result is a mob of individualistic discoverers once again on a rampage to explore. This, too, is the cycle of expand, then consolidate. The cycle of discover, then digest. The cycle of mass mania and depression. The cycle of speculate, then structure-make. This, too, is the cyclic strategy of the evolutionary search engine. This, too, is the mother of boom and bust. This, too, is the pendulum of repurposing.

Here's another example of biological boom and bust. Two adolescent mice—a male and a female—find their way to a silo that their tribe has not yet occupied. The harvest has just ended, and the massive storage cylinder is filled with grain. The mice eat, drink, and are merry, indulging their sexual appetites. The result is ten mouse pups at a time—over five hundred in a lifetime.9 Each of the pups who survives will explore the silo in a few weeks when he or she is grown. Each of these explorers who survives will mate and help bring her own five hundred pups into the world. Like the slime mold amoeba, the new mice will spread out, probe the silo's spaces, and provide antennae for the group, new probes for the mouse genome, discovering new pockets of food and new places in which to make a home. This is boom. One mouse, her children, and her grandchildren can produce three thousand probes into the unknown of the storage cylinder. Add in great-great and great-great-great-grand-pups, and the arithmetic is beyond me. These are the generations of explorers. Then the pendulum will swing in the opposite direction. The mice will generate so many offspring that they'll hit the carrying capacity of the silo—the limits of space, food, and the patience of the silo's owner. In fact, it's likely the mice will discover those limits by overshooting them. This is bust.

How will the mice respond? They'll give out their own equivalent to the slime mold amoeba's alarm chemical. A shrill sound so high in pitch that we humans can't hear it.10 Or a molecule other mice can smell—a pheromone.11 Both the community of mice in the silo and the individual mice will go through a mood swing, a phase change. They will go through a panic. They will move from the raucous eat, drink, and be merry approach to one of self-denial. They will move from what population biologists call R (think reproductive) to K (think conservative). That is the cycle of explore and consolidate. That is mass mania and depression. That is rodent boom and bust. That, too, is the pendulum of repurposing.

The pendulum of repurposing is a driver of an evolutionary search strategy. It's an algorithm in nature's bio-Googling. It's the timer of a landscape-and-opportunity exploration approach called the fission-fusion strategy, a strategy named by human observers of baboons and chimpanzees in the wild.12 What's a fission-fusion search strategy? Fission-fusion strategies are the ways in which nature, animals, and humans explore and consolidate information. Fission-fusion strategies are simple. Fission means splitting apart. Fusion means coming together. The underlying rule of the fission-fusion strategy is spread apart then come back together again. Reach out, explore, then come back home and compare notes. Taste the new, then digest, and consolidate.

The chimp fission-fusion search strategy shows itself every day. Chimps spread out after sunrise to check the trees in the neighborhood for new fruit and to comb the undergrowth for plants that may be new.13 They spread out to look for food.14 Then the chimps come together again during the day to socialize and at nighttime to build their sleeping nests and to get some rest.15 The females are stingy and keep their discoveries of tasty plants to themselves. But the males share information about food.


Nature uses the fission-fusion search strategy, the strategy of explore, then consolidates it in far more than chimps, mice, and your cytoskeleton. She uses it, for example, in your visual system to help you see. Look at the wall across from you. Seems pretty solid, doesn't it? And it looks like you've got it firmly in your sights. But your sights are much more wobbly than they seem. In fact your eye flicks back and forth over the wall roughly seventy times a minute. Your eye darts from side to side a hundred thousand times a day.16 Why? Because of a search strategy. Your eye is always scanning, scouting, and probing, always exploring, always overshooting, always testing to see if there's something unexpected, something new. The consolidation that makes both the wall and your view of it seem so solid merges data from more than five visual processing centers in your brain.17 The image you see is a unity made from the input of a scatter of probes and processors. That's the strategy of explore and consolidate, of speculate then structure-make. That's the fission-fusion strategy.

The clam is a solitary individual rooted in place. It has what's sometimes referred to as a foot. But it's really a clump of muscle that's more like a big tongue. The clam can poke that parcel of tissue out of her shell, and if she's lucky she can move herself a few feet a day across the sea floor.18 A total of a few hundred yards in a lifetime.19 But everything changes when it comes time for sex. The clam does what the Caulobacter bacteria do. She uses the fission-fusion strategy. And the pendulum of repurposing. Her genes change the form of body they generate. The clam sends out tiny travelers, larvae,20 that are built to race and glide.21 These young clams come complete with propulsive whips similar to those of the Caulobacter. Why? So the traveling clams can search for new food and a new home. So these speedy youngsters can find a rich new place in which to extrude a shell and go from explore to homesteading mode. That's the fission-fusion strategy. That's the search strategy that underlies the cycle of speculate and consolidate. That's the search strategy that underlies the pattern of boom and crash. And that's the search strategy at the heart of the genius of the beast.
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You're not the only one who gets depressed.

Does the pendulum of repurposing drive your emotions? Does the fission-fusion search strategy explain your depression if you're laid off and your elation if your savings triple in value during a bubble? Do your depression and elation and mine help drive the massive search-and-breakthrough engine of society? For answers, let's visit the bees.

The search strategies of bees are a matter of life and death. So are the bees' cycles of explore and digest, of gamble and structure-creation. Bees generate what Cornell University honeybee researcher Thomas D. Seeley calls the “Wisdom of the Hive,”1 a “colony of mind” and a “thinking machine.”2 They form a collective intelligence with a job to do—to find the exit doors before the next disaster. To explore their way beyond the range of the next catastrophe.

On a good day in May or June, in the fields of Ithaca, New York, near Cornell University, honeybees (Apis mellifera) find a plethora of flower patches—a banquet of potential sources of food. They have to make a collective decision about which food sources are worth the investment of hundreds of thousands of bee-hours3 and millions of cumulative miles of bee travel.4 These calculations have to be on target. Why? Bees are up against a deadline. And that deadline is a matter of life and death. If the bee society doesn't gather the raw materials for a stockpile of twenty kilograms (forty-four pounds) of honey by the end of the pollen season,5 the bees won't have enough food to make it through the winter. The entire bee colony will die in the cold, dark months of January, February, or March. And the season for gathering is brutally short—ten weeks!

What's more, the food supply is so unreliable that even in the best of times—the lush months of spring, for example—a colony can be smacked by famine. Cornell University bee researcher Thomas Seeley weighed an entire bee colony day after day for three years. In mid-May of 1986 the dandelions were in bloom and the colony made out like a bandit. The bees bathed in the bliss of boom. But by the end of May, the dandelion bonanza was over. The result was starvation. Crash. The colony lost half a kilogram—over a pound—a day. For a colony whose twenty thousand bees tip the scale at a mere four pounds, a loss of a pound a day in stored food is staggering. It's the equivalent of a 160-pound human losing 40 pounds in twenty-four hours.

Then, in June, the black locust trees bloomed. Wham. Suddenly the colony was rich again. It went from bust back to boom. The result? The colony gained up to three times its bee weight—13 pounds—a day!

How do bees make it through boom and bust, through flower shortages and blossom bonanzas? How do they beat their deadline for honey making? How do they pull off the high-IQ mass deliberations it takes to win in the brutal game of life? The answer? They use the most fundamental search party strategy of the cosmos. Boom and bust. Exuberant optimism and panicked conservatism. Speculation and consolidation. Exploration and digestion. Emerge and purge. Search, sort, and boil down. They use the basic pattern that moves even photons—spread then crunch, then spread again. Oscillate. Cycle. They follow the search strategy of your eye when it flicks back and forth seventy times a minute,6 overshooting on either side to see what you might be missing. The bees use the trick of stretching out, then gathering together and sifting through what they've found. They use the fundamental algorithm of the evolutionary search engine. They use the fission-fusion strategy.

How do bees pull this off? Brace yourself. They do it by using an insect equivalent of pop culture. They do it by using entertainment as an information transmission device. Yes, entertainment—something many of us think is useless—is a key tool for collective information processing among bees.

Entertainment? An animal equivalent to pop culture? And this supposed insect diversion acts as the informational drive train of the beehive's collective mind, as a power train of its group IQ? Surely that's an absurd anthropomorphism. Or is it? You be the judge.
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How “mindless” entertainment boosts a hive's IQ.

Just like you and me, bees need attention to keep their spirits high. And just like you and me, bees need a sense of direction, a mission in life. In fact, the two—a sense of direction and the attention of others—are tightly linked. Both are crucial to apian search strategies.

Imagine that you are a forager bee. First off, you're a female. All the working bees in a hive are females—whether they're explorers, foragers, or maintenance workers. Males sit around and do nothing. Their laziness has gotten them a bad name—drones. But back to you, the forager. You've just flown out to a patch of linden flowers and have returned with your hip pouches filled with bright yellow, red, brown, or blue balls of pollen.1 You get your attention—or fail to get it—just inside the entrance of the hive, a territory that serves as an unloading dock. On that dock are unloader bees, bees that grab incoming cargo from you and your fellow foragers and shuttle it into the catacombs of the hive. The unloader bees that greet you (or ignore you) know the needs deep inside the interior. They know the gut-level hungers of the colony. They know when the hive has more pollen than it can process but needs more nectar, or when it has its fill of nectar and needs to switch back to pollen harvesting.2

On hot days, if the temperature inside the hive shoots too high, the larvae, the young still in their eggs, will die. And the wax of the honeycombs is in danger of melting down utterly. The bees working inside the hive have to go into emergency mode, slapping water on the wax walls of the hexagonal cells inside to air-condition the place. But that takes a big water supply. So on a hot day when you, a humble forager bee, arrive with your honey sack filled with water,3 the unloaders rush over like groupies and crowd around you, eagerly drinking in your cargo. They stroke you eagerly with their antennae and treat you like a superstar. The result? You feel great. You fly out with enormous energy to bring back more water.

But when evening comes and the hive cools down, if you show up with water you're wasting your time. The air-conditioning emergency is over. The hive needs pollen or nectar again. If you show up with a load of H2O, the unloaders ignore you. They act as if you and your cargo don't exist. If you do manage to get the attention of an unloader, she sticks her tongue into your mouth to find out whether you're carrying water or nectar. When she discovers it's only water, she yanks her tongue out of your mouth, turns her back on you, and walks away. No wonder Thomas Seeley calls this “rejection.”4 An unloader bee's switch from curiosity to coldness is brutal. Think of what being ignored or rejected when you arrive with what you think is a gift does to you. Think of how you feel when you show up at home with what you think is a hot piece of gossip and your mate listens to your first sentence, then turns his back on you. At the very least it depresses you. It does the same damned thing to a bee.

Things get even worse if the fashionable flower patch of the moment is running out of pollen and nectar. When you, a forager bee, set off to follow the crowd to a barren raspberry patch and you come back with your cargo pouches nearly empty, the unloaders pass you by as if you were dirt. Attention means everything in the world of human fads and fashions. One reason you and I go with the trend is to get others to look at us admiringly. That's true of you and me. It's equally true of bees. Being ignored hurts. It hurts deeply.

When you, a worker bee, are shunned at the unloading dock, you don't give up easily. You return to your tapped-out flower patch for roughly half a bee workday—the equivalent of a year in a human lifetime. You act as if you just can't believe that your old source of a paycheck has dried up. But your pep is gone. You travel more and more slowly. When you come home, you “crawl” into the hive and are forced to beg for food. When you go back out to your old flower patch, you explore the blossoms at a sluggish pace and spend more and more time inside the hive. Finally you give up and join the ranks of what Seeley calls the “unemployed.”5 You stagger around as if you are stunned—or more as if you have lost your sense of purpose, your sense of meaning. Even your body temperature goes down. You downshift into a mode that eerily apes what University of Tennessee ethologist and neuroendocrinologist Neil Greenberg calls subclinical depression.6 You slip into a misery that suits the needs of the group's explore and consolidate strategy, a funk determined by the pendulum of repurposing. And you're not alone. Crowds of discouraged forager bees like you wander around inside the hive looking for some way to lift their spirits, some way to energize themselves, some way, well, to “entertain” themselves.7 And these mobs of what Thomas Seeley calls the “unemployed” find what they are looking for. How? In the speculation-and-consolidation strategy, the explore-then-digest search strategy, the fission-fusion strategy, the evolutionary search strategy of the hive.

A beehive has its conformists and its hippies, its everyday laborers and its creatives, its conservatives and its speculators. Ninety-five percent of the forager bees trail along with their sisters. They mine the popular flower patch of the day, go along with group decisions, and stick with “common sense,” a shared consensus that's far more than a mere figure of speech.

But 5 percent do not follow the crowd. What does this minority do? It defies convention. Each bee in this bohemian batch acts appallingly self-indulgent, takes off on her own, follows her own tastes, opts for a seemingly meaningless waste of time, and flies an erratic, self-inspired path to and from what seems like nowhere.8 That path can carry an explorer bee over a looping, twisting ramble as far as eighteen miles long. Strange as it sounds, the wanderers and the time wasters are the hive's eyes and ears, its saviors, its discoverers, and its scouts.

In bad times, the number of scouts, the number of seemingly aimless wanderers, the number of searcher bees, can more than triple. So the hive can raise or lower the proportion of its income it invests in curiosity, in speculation, and in exploration. But, like all of the hive's gambles, miscalculations can be fatal.


Back to the tale of you, the discouraged worker bee wandering around in the hive, seemingly looking for something to dispel your lethargy. What seizes your attention when the cargo you've brought back to the unloaders no longer gets you an enthusiastic welcome? What galvanizes you when your contributions have been persistently ignored?

Here's where a centralized data exchange, an information consolidator, a primitive precursor of pop culture, enters the mix. Five or six of the oddballs, the curiosity driven, the speculators, the nonconformist explorer bees, have accidentally bumbled into new flower patches or new water puddles.9 And they are not shy about advertising their discoveries.10 Like street buskers or soapbox preachers, they fly back to the hive and dance their news. Five or six compete on the inside wall of the hive in a spot near the entrance, a location Thomas Seeley calls “the dance floor.” The dancing scouts duke it out for an audience like the break dancers who vie for your attention at Times Square. First they bribe the crowd by spitting a bit of whatever good stuff is in their throats into the mouths of the audience members. This gives a solid (or liquid) sense of what they've found. Then they kick into the famous Waggle Dance, a dance that Karl von Frisch won a Nobel Prize in 1973 for discovering.11 The Waggle Dance pattern resembles an 8 laid on its side, an 8 with a long line where the two circles are squashed against each other. The scouts run forward, wriggling their equivalent of hips and buzzing their wings. At the end of this straight run, they turn left, loop back to their starting point, and do another straight-line run, buzzing and hip-wriggling as they go. But this time when they reach the end of their straight run, they turn in the opposite direction, right, and circle back to the start again. A dancer's straight-line run points out the direction of the promising flower patch. The dancers' distance from the hive's entrance and the length of her straight run tells how far away the discovery is and how hard or easy the trip is.12

The dance repertoire, its communicative vocabulary, is a very complex language for a bee with only a tiny number of brain cells.13 The Waggle Dance figure eight doesn't convey its information in the form of a simple map. Instead, it fixes direction by the angle of a patch of flowers or of a water puddle relative to the sun. The sun constantly moves across the sky. So to decode the dance, you, an average worker, have to calculate an angle that shifts second by second and minute by minute. Which means the bee language—the message you're getting through the “trivia” of bee entertainment—is based on the equivalent of a dynamic calculus and trigonometry,14 a math of nonstop change, an equivalent to what you and I would only be able to calculate with a downloaded program that performs “dynamic geometry”15 and with a good computer. And this math is summed up in muscular movements. It's summed up in a dance! (Which makes you wonder what other ultracomplex information is summed up in the body language, entertainment, and trivial pursuits of human beings.)

But back to you, the downhearted bee. You and a bunch of other discouraged foragers, a milling mass of the dejected and the “unemployed,” gather 'round to watch the dancers flash and flaunt. Now the most important signals become just what they are on a human stage or screen—conviction, energy, and endurance. Some explorers dance more enthusiastically than others. The most outrageous enthusiasts attract the biggest crowds. And, says Seeley, in a hive that's been cooped up for eight days by rain and cold, a colony that hasn't been able to forage, “a colony starved for pollen,” a scout bee that finds a rich patch of pollen will dance as many as 257 waggle runs, carrying out a half-hour-long performance that impresses more than just bees. Even Seeley, a human observer trying to be as objective as possible, finds the display “extremely powerful.”16

You, the unemployed and listless worker, crowd around one of the most potent persuaders, rubbing her with your antennae while she dances and following behind her through a dozen or more of her twists and bends. Your antennae are your odor detectors. By rubbing the dancing bee with your long feelers, you pick up the scent of the flower patch that the dancer is promoting. That sweet perfume of food makes an impression that will help you locate the dancer's find if you become sufficiently roused to follow her recommendation. And the dancer tries to guarantee your interest by turning around every once in a while, giving you the bee equivalent of a tongue kiss, and feeding you a bit more of the nectar she carries in her “honey stomach.”17

Meanwhile, her enthusiasm is contagious. She lifts you from your lethargy and your depression. She excites you.18 She apparently can raise even your body temperature. If her dance is sufficiently persuasive—which means if the bee dancing the message hoofs, hot-steps, and figure eights longer than her competitors, if she just won't give up—a few of your fellow conformists will catch a bit of the figure eight shimmier's enthusiasm and go out and check her report.19 If the fact-checkers are impressed by what they find, they will come back and do a little jig when they arrive. Or they'll go to the dance floor and join the dance.

Finally, you help one of the advertisers for the richest patch take over the dance floor. How? You, too, fly out to check the scout's report, find a bounty of riches, come back loaded with goodies—pollen, nectar, or water—and are sent into ecstasy by the star-of-the-moment treatment that you get from the unloader bees when you fly back to the hive. How do you respond to the attention? You, too, step inside the hive, enter the dance floor, and dance your little abdomen off. Then you fly away to get another load.

The more dancers for a high-profit site, the fewer the bees who dance for competing sites. The winning site gets the greatest number of back-up dancers, and the greatest number of foragers. Finally, you and your fellow unemployed workers pick the prize-winning dancer, ignore her competitors, and follow the winner's recommendation. That's how the beehive makes up its mind!

Just to make sure that everyone gets the message and can find the hot harvest of the day, when you fly to the patch of blossoms you're mining, you leave a satisfaction report. You bumble through up to a hundred blossoms per trip, harvesting each one. If you like what you find, you mark your trail with a scent that tells others this is the sweet spot, the place to show up, the high-payoff site of the day. Satisfaction reports add up. They are centralizers, consolidators. They keep hundreds of foragers focused on the same target. A mix of defiance and conformity, a mix of going along with the crowd and of rebelliously going off on your own, a cycle of fission and fusion, of exploration and consolidation, of speculation and investment in what's proven and safe, is a highly efficient way to gather what the beehive needs.20

The payoff for you, the individual worker, on the other hand, is a massive emotional boost. When you come back home with your pouches full of dandelion pollen or nectar that the hive needs to beat its honey deadline, the unloaders once again rush to you, make a fuss over you, and unload your cargo as quickly as they can.21 You and your fellow foraging conformists get what you need most, attention. You are a star. You sharpen up as if you have a sense of purpose, a sense of mission, and a sense of meaning again. You get a boost of energy. How do we know? Even your body temperature rises.

Meanwhile the explorer bees—the bee world's Warren Buffets, Paul Allens, George Soroses, Bill Gateses, Steve Jobses, Michael Jacksons, Albert Einsteins, and Henry David Thoreaus—go back to their self-indulgent flights and buzz off the beaten path, selfishly pursuing their trend-bucking rambles again. Many of them, like human rebels, are youngsters fresh from the nest, newbies who have never seen the outside world before. Many of them have not yet found their place in life. Thanks to their wanderings and to the wanderings of more-experienced but equally eccentric adults, the hive acts as a search engine,22 a web of intelligent, autonomous sensors feeling out every nook and cranny of a territory that can cover an astounding 168 square miles!23

The hive survives thanks to the insect equivalent of boom and bust, of mass mood swings and mass emotion—the equivalent of elation, conviction, enthusiasm, mania, depression, and most important, a sense of direction, a sense of purpose, and a sense of meaning. The hive survives thanks to emotion's control over a prime focuser of information flow—the hunger for attention. The hive also survives thanks to the bee's equivalent to personal emotions. The hive beats the honey deadline and acts like a group brain thanks to the way that personal emotions are knit into a search rule, a search algorithm, a search strategy. A group and a multigroup search strategy. And, on the really big scale, a planetary and a cosmic search strategy. A strategy with which the universe feels out her potential. A tactic with which the cosmos probes her possibilities. The fission-fusion strategy. The strategy of the evolutionary search engine.
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The cycle of boom and crash, of speculate and consolidate, is vital to the survival of bees. It's vital to the survival of mice in a silo. It's vital to slime mold. It's vital to chimpanzees. It's vital to bacteria. And it even shows up in the life and death of stars. It's not just any evolutionary search strategy. It's the evolutionary search strategy. And here's what's really weird. In the beehive, the cycle of boom and crash translates into an intensely personal emotional exchange. And that emotional exchange is at the heart of an economy.


That emotional exchange helps explain why current economics just doesn't get it. That emotional exchange helps explain why the Kondratiev cycle comes close to elucidating the ups and downs of economies, but doesn't quite cut the mustard. And that emotional exchange helps explain why a monster like Benito Mussolini understood far more than a good-hearted, brilliant man like Ben Bernanke.
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When you get upset, you turn to a friend, right? Here's the reason why.

The pendulum of repurposing changes Caulobacter from homesteaders with straws to explorers with propellers. It changes bees from enthusiastic harvesters to sluggish, unemployed entertainment seekers. And the pendulum of repurposing is hooked to another mechanism in animals with psyches, no matter how primitive those psyches may be. That additional device is the cycle of insecurity.

You are a harvester ant in Arizona.1 An ant researcher has decided to experiment on you and your ten-thousand-member family, your colony.2 She's decided to pluck you and your sisters3 out of the network of six-foot-deep tunnels you call home, cart you to unfamiliar territory, dump all ten thousand of you in this vast unknown, and see what happens. You and your 9,999 relatives mill around in a big circle, clinging to each other for comfort.4 But you're very vulnerable. You have no food. You have no shelter. You have no protection from birds and other ant eaters. And you haven't got a clue about the perils or prizes available in this unfamiliar land of dust and grass. How do you get a feel for the lay of the land? How do you find stuff to eat and a place to get some sleep?5 You are driven by the cycle of insecurity.6

Imagine that you're on the outer edge of this turning wheel of ants. Eventually you get bored, restless, and curious. You scoot away from your sisters into the unknown of the new wilderness. You get less than an inch. Then you are seized by fear and discomfort. You feel you've literally gone too far.

How do animal behaviorists know how you feel? All they have to do is watch. After your brief trip into the unknown, your quick probe into the terra incognita beyond the colony's outer edge, you scuttle back to your sisters as rapidly as your six legs can carry you. What do you do next? You are desperate for affirmation, desperate to be comforted. So you look for someone you can talk to. Someone who can calm you down. You look for someone who will give you the ant equivalent of a shoulder to lean on plus hugs and rubs.

Sounds silly, right? Hugs and rubs among ants. But that's precisely how you communicate. You find a receptive sister. She touches you all over and you touch her all over, too. In the process you answer the question of how are you and what you have been up to. You deliver a report on where you've been and what you've found. How? You and your welcomer rub antennae.7 She picks up on the chemical composition of the specks of matter you've carried back from your brave scouting expedition. She picks up on any hints of food or a safe place to bed down.

But that's not your only way of sharing information. It's not the only way you deliver a report on where you've been on your travels. And it's not the only way your welcomer lets you know how things have been in the milling circle of ants while you've been gone. Ants have an additional way of saying, “Fine thanks, and how are you?” It's called trophylaxis—mouth-to-mouth communication. We've seen it among bees. Imagine I'm the sister you confide in. You spit a bit of what you've eaten on your travels into my mouth. And I, being polite, spit a bit of what's in my “social stomach” into your craw, too.8 Now I really know whether your half-inch voyage of discovery has landed you in a dusty emptiness or has shown you the location of a piece of cake. And if it's cake, I know precisely how sweet it is. If “a piece of cake” is, indeed, the message I've gotten from you, I send out a chemical bulletin that tells our crew that, eureka! you've struck gold…or pastry. And mobs of our sisters rush over to follow you to the hot food spot.

In your curiosity, you've extended the eyes, ears, and antennae of our group. And in your moment of hesitation, of self-doubt, and of uncertainty, you've been forced to bring the message of what you've discovered back to the group and to me. That's the cycle of insecurity.

Meanwhile, now that I've hugged you, rubbed you, and have paid attention to your dispatches from the outer limits, you get restless again. Once again you stop circling with the rest of us, and you rush out to make another half-inch foray over the horizon of what the rest of us know. Then you get insecure again and your fear sends you rushing back to report on what you've smelled, tasted, and seen. That's the cycle of exploration and digestion, the cycle of speculation and consolidation, the cycle of fission and fusion. That's the cycle of insecurity.

Are ants the only ones who act as each others' discoverers and mapmakers? Are they the only ones forced to touch base and report on their adventures, forced to give and get reports by the need for comfort, hugs, and rubs? Are they the only ones forced into a data exchange by a shudder of fear, by a loss of confidence, by a sense of discomfort, by an absolute need to touch base? Not by a long shot. Curious chimpanzees bravely march off on their own to explore the territory outside the campground of their group. Then they become extremely uncomfortable and rush back to the clan for hugs and rubs.

Baby human beings do the same. Mary Ainsworth did a classic series of experiments in the 1970s to explore the bonds between babies and their mothers. If you had been one of the babies, here's how the experiment would have gone. It's 1973 and you are a one-year-old. You and your mom arrive on the campus of Johns Hopkins University in Baltimore, Maryland, and go to the building that houses the Psychology Department. You're ushered into a midsized, windowless room with a two-way mirrored wall, three chairs, and toys on the floor. You are given a few minutes to sit with your mom, play with the toys, and get used to the place. Then a strange woman comes in through the door and plays with you. Your mom leaves. You cry. And eventually your mom comes back. Then both your mother and the stranger leave the room and you are all alone. Finally, the stranger returns alone, followed by your mom. What's the point? As a baby, you go through a cycle when you encounter the unfamiliar, the strange. First you are upset. Then you become curious. Then you get upset again. Your mom puts you on the floor. At first you cling to her shins. Then, once the contact with her warmth comforts you, you do what the ant does. You probe the unknown. You crawl two feet toward the stranger. But that's as far as you get before insecurity hits you. So you do a U-turn and scoot back to your mother's legs again. After more hugs and mama's warmth, you get your courage back. This time you crawl four feet in the stranger's direction before you whip around and head for the safety of your mom's ankles and calves. Then you set out on another voyage to the stranger, getting another two feet. You finally reach the unfamiliar woman, but only after losing all confidence and rushing back to your mom half
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“Get this Book and read . Bloons’s assessments are houghiful and inspiring. Thank you, Howard Bloom;
you bave bridged generations and thoughts and tied togetber facts that otberwise would bave gone

memck —ZENPUNDIT

HOWARD BLOOM has been called “the Einstein, Newton, Darwin, and Freud of the
wenty-first century” and “the next Stephen Hawking” He is the author of two acclaimed
books, The Lucifer Principle: A Scientific Expedition into the Forces of History and Global Brain: The
Evolution of Mass Mind from the Big Bang to the 215t Century. Those books have won praise from.
the New Yorker, the Wasbington Post, the Boston Globe, Wired, Foreign Afairs, and aumesous
other publications. A recent visiting scholar at New York Universicy, Bloom is the founder
of the International Paleopsychology Project, founder of the Space Development Steering
Committee (a group that includes Buzz Aldsin and Edgar Mitchel)) and founding board
‘member of the Epic of Evotution Society. He has appeased on Good Morning America, the CBS
Morning News, CBS Nightwatch, the BBC, and over one hundred other media outlets

ISBN 578-1-61614-478-4 PROMETHEUS BoOks

9000 '59 Jotn Gl Drve
Amberst, Now York 14228-2110.
o romethaiabooie, com
Cover st o scmmar it
s 4

Terohnae pantng oy woram e






OEBPS/images/ch11.jpg
THE SECRET OF |
YOUR INNER FISH






OEBPS/images/ch12.jpg
BIONOMICS

Is Crash and Boom 7z Your Fingertips?





OEBPS/images/ch10.jpg
IS THE BUSINESS CYCLE
IN YOUR DNA?






