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				It goes into your body and explodes inside into little stars that get into your blood and brush off all the bad things that get stuck on it. They massage your heart to make it work better and help your brain think smarter.

				—Omega-3 user survey
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			INTRODUCTION

			On a recent July morning I stepped aboard a Jet Ski and set a course for a ship that was about to turn a million fish into medicine. The throttle on my craft was tetchy and tuned for the fine-motor skills of a younger man. Just a bit of juice and varoom! I shot over a wave crest and landed boom! in a trough. A zap of pain shot through my lower back and on up into my shoulders. I barely managed to regain my balance before another wave broke across the bow and threatened to dump me into the Chesapeake Bay.

			Blazing out ahead was my guide, a man a few years older than I but perfectly in tune with his machine. Brian Lockwood was known in the fishing towns of coastal Virginia as Jet Ski Brian. My trip with him was to be one of a dozen sorties he’d make in the days ahead. Blam blam blam he’d go over the wave crests, all week long. He was absolutely loving his job. Actually, he didn’t even really consider it a job. Technically, Brian had finished with real work, having mysteriously created and sold something for a retirement-size amount of money.

			At a certain point, Jet Ski Brian realized his client had fallen too far behind. He waved, circled back, and rubbed his hand through his thick salt-and-pepper hair.

			“Takes a little getting used to,” he said, and then made a surprisingly squeaky little laugh, like a mouse.

			“Yeah,” I managed through gritted teeth. “How much farther?”

			“We-ell let’s take a look-see,” he said, just the slightest bit of the South in his mid-Atlantic accent. He fingered the cracked iPhone mounted to his transom and zoomed in on a pair of red dots. “I’m seeing one Omega boat pretty close over here, and another one up off the shoal over there. I’m not sure how long this one here is going to be on the menhaden, but we should run into him in an hour or so.”

			An hour or so? I thought.

			But what I said was, “Cool.”

			Off again we tore across the waves, and eventually I dared to hold the throttle steady regardless of the next wave’s impact. What the hell? Brian had driven one of these things all the way to the Bahamas. Why was he weathering middle age so much better than I? And where was his great enthusiasm coming from? We were objectively similar people. We both had organized our lives around the sea. I’d written two whole books about fish, for Christ’s sake. Yet while Brian seemed to be drawing more and more energy from the miraculous ocean, I felt as if I were slipping beneath its surface.

			These kinds of ruminations were what had led me to Jet Ski Brian in the first place. I had sought him out because he promised he could help me witness the extraction of a substance that had lately come to occupy my thoughts—a substance upon which I had unwittingly built an entire career. This substance, this host of molecules, hadn’t much concerned me when I was younger. In fact, I often bridled when my older readership mentioned it. They were fixated on it, obsessed, to the exclusion of all other matters relating to the sea. But now as I rounded the corner of my forty-seventh birthday and caught sight of fifty in the middle distance, that substance had started to come more clearly into focus.

			It had all begun as a whisper, speaking to me most clearly late at night—a quiet murmur of dread over the nature of middle age and what lay beyond it. It felt as if an entirely new phase had begun, something which I had come to think of as “the rind of life”—a phase of insomnia and pointless internet browsing leading to dark speculation on the paucity of time remaining and the declining vitality that would accompany this last handful of decades. Late one evening, a search of one of my fish books led me to click on the geographical distribution of that book’s sales. There was an unnatural rise in the state of Utah. Why were so many people buying fish books in the mountains? A deep Google dive revealed a listing for a trade association in Salt Lake City called GOED: a “Global Organization” for eicosapentaenoic and docosahexaenoic fatty acids, commonly abbreviated as EPA and DHA—the two most famous members of a family of molecules known collectively as the omega-3s.

			More insomnia. Shortness of breath. Fast heartbeats. Slow thinking. Searches for homeopathic cures for depression. Dietary ways of addressing anxiety. Supplements that might shift things. Once more links pointed back to GOED.

			I had written about omega-3s in an offhand kind of way. When I wanted to make a point that a particular fish was a “good choice,” I would often check that fish’s omega-3 levels. The ones that had higher numbers I always put on a list of fish to use for what I came to think of as “The Standard Article.” The article titled “Smart, Sustainable Choices from the Sea,” subtitle: “Our oceans are in trouble, but these five seafoods can help you improve your health and save the planet.” Which fish should I eat? Why these, of course. They’re sustainable. And they are very high in omega-3s.

			But what was the omega-3? What did it actually do in the human body? Why was it always mentioned but never satisfactorily explained?

			More rumination. A search for the phrase “omega-3s may . . .” produced a wide range of speculations. Omega-3s may “help prevent coronary heart disease,” “increase brain volume,” “boost sperm competitiveness,” “build muscle in older adults,” “prevent some forms of depression,” “help lower risk of type 2 diabetes.” Many hypotheses. Many academic papers. Taken collectively, they promised no less than a cure for middle age.

			Built within all those many health claims was cause for what some referred to as a global health crisis. For if you were to take all of the fish of the world, boil them down, and produce the necessary pills to supplement the world’s anticipated nine billion humans with the amount of eicosapentaenoic and docosahexaenoic omega-3 fatty acids advocates say we’d need to lead healthy lives, the ocean would have to be mercilessly raided. Bold innovation was required. It had to come. Because many in the medical community had concluded that omega-3s were “essential” fatty acids—dietarily essential because humans cannot make them, or not much of them, anyway. We mainly get them into our body by eating them. Many physicians also deemed them essential because they are crucial components of important organs like the brain and eyes. In fact DHA makes up 5 to 10 percent of the human brain’s weight. And after nearly thirty thousand medical studies, some health professionals had concluded that the risk of cardiovascular disease could be reduced by anywhere from 9 to 30 percent by taking the golden pill. Surely we would all suffer if we couldn’t solve the omega-3 problem.

			Or was it a problem?

			Until very recently it was hard to find anything that disputed the omega-3-as-essential-nutrient narrative. But in 2012, a number of long-term studies commissioned back in the molecules’ popular ascendance reached completion. One by one the studies accumulated. A 2012 meta-analysis by Evangelos C. Rizos and colleagues published in the normally definitive Journal of the American Medical Association reviewed nearly two dozen of the recent studies. Its conclusion: omega-3 supplementation “was not associated with a lower risk of all-cause mortality, cardiac death, sudden death, myocardial infarction, or stroke based on relative and absolute measures of association.”

			But this could not stop the omega-3 juggernaut. The industry continued to grow. As of this writing, omega-3s already ranked among the world’s most profitable dietary supplements. Sunnier market analyses predicted sales would increase by a rate of more than 7 percent per year for the foreseeable future. Every year more and more trials were being published, to the point where omega-3s rank with many vitamins as some of the most studied organic molecules on earth.

			It went beyond just the supplement industry. The fishing industry and the newly emergent seafood farming industry (known in the marine business community as aquaculture) also hung their hopes on the omega-3s. Aquaculture, the human-guided husbandry of everything from kelp to codfish, has since the 1980s been the fastest-growing food system on the planet, and one of the primary justifications for its growth is the purported need for more omega-3s in the Western diet.

			But as I dug deeper, another aspect of the omega-3s emerged that raised significant questions beyond the realm of human health. The ultimate creators of omega-3s—the original builders of this set of molecules that so obsesses us today—are not fish, but phytoplankton, the creatures that underlie the entire oceanic food web. So significant are these microorganisms that they function as a shadow weather system. They create half of the world’s breathable oxygen, and an equally impressive amount of the world’s carbon at one time or another passes through their membranes. A single species of phytoplankton, called Prochlorococcus, is the most abundant living thing on earth. It contains four times as many genes as human DNA—genes that could address numerous ecological problems if humans could only figure out a way to properly manipulate them. Prochlorococcus is one of the primary ways solar energy enters the ocean food web and gets transferred to higher life. Thirty years ago, we didn’t even know Prochlorococcus existed.

			But as go phytoplankton, so goes the world. A recent peer-reviewed study estimated that the 2.5-degree increase in ocean temperatures we are likely to see in the next half century will reduce planktonic sources of omega-3s by as much as 25 percent. As a middle-aged man, I was troubled by the idea of a Big One striking me down. In a sense, though, the ocean is reaching its own midlife, approaching its four billionth birthday in a life that will likely span nine billion years. What if the sea was on course for a midlife Big One of its own?

			As I put all this together, the contours of an exploration started to take shape. What if I was to journey to the corners of the world where most of the omega-3 harvesting and research occurred? Darkest Peru. Farthest Antarctica. The tippy top of Norway. Even right next door along my home coast of Connecticut, where some of the earliest studies of omega-3s and plankton had taken place. There I would get to know the creatures most people had never heard of but that were the backbone of a multibillion-dollar industry. Chesapeake Bay menhaden, Peruvian anchoveta, Antarctic krill—these were the ignominious things that were scooped up whole schools at a time, the raw material of a global industry that together with the animal feed and fertilizer industries removed from the base of the marine food web nearly the equivalent of the human weight of the United States each and every year. Regulators and corporate executives that oversaw all of this harvesting continue to insist that much of this extraction is sustainable. But what would the world look like, I wondered, if an extra fifty-four billion pounds of life were kept in the oceans instead of being boiled down into fertilizer, animal feed, and dietary supplements?

			Beyond fishing, I knew I might well observe larger environmental changes on an omega journey. If I were to embark on such an exploration could I not get a glimpse of how profoundly things were changing—how the sea was warming, how its cycles were shifting and its chemistry coming apart? If I looked long and hard at the very bottom of marine food webs in all these places, at all these humble fish and crustaceans and plankton, rich in their long-chain fatty acids, perhaps I would gain a perspective on the sea that I lacked. Perhaps the omega-3 was a path to a better understanding of the ocean.

			The more I examined the question of the omega-3, the more I realized that there was a story here that circled back to human health and the health of the planet—something that was immediately apparent when I drove down to the Chesapeake Bay to meet up with Jet Ski Brian. Thick in the air was the smell of chicken and pig manure, the factory farms pushing relentlessly down to the bay. All along the lowlands were rows and rows of corn and soy, commodity crops that fed all those animals. Today, in spite of the fact that fish is widely touted for its health benefits, Americans manage to eat only around 15 pounds of it per year, compared with 210 pounds of land food meat. This doesn’t take into account the overwhelming tonnage of corn, soy, wheat, rice, and other land-based plants that are the bulk of the American diet. Once, we existed on food that was essentially in tune with the ocean and the omega-3-based chemistry that grew out of its depths. In the last century, though, we have retooled both the chemistry and the biology of the planet to accommodate what we now think of as the “Western diet”—a diet that in turn is criticized by nutritionists for its correlation with a range of chronic diseases.

			What would it mean for both planetary health and human health if instead of working against the energy of the sea, we worked with it? What would happen if we followed a kind of omega principle where we figured out a way to make the omega-3 not just a supplement that we took to balance out our other bad behaviors but rather the basis for a new human diet? What would an omega-3 world look like? More urgent for the person hitting middle age, what would human health look like in a world where omega-3s were the core of the food system rather than relegated to a corner of a supplement shop?

			In my heart of hearts—as well as for the sake of my actual beating heart—I did indeed want what “The Standard Article” promised. I did want a way of eating that saved me but also saved the sea. Opinions about the causes of modern chronic illness vary, but there is one overall opinion that dietitians, epidemiologists, family physicians, agronomists, and marine ecologists generally share: the way we eat in the West is out of balance. In deciding to follow the omega-3 from its emergence on the planet to the dietary and environmental predicaments of our present era, I had a hunch and a hope that the path toward balance would reveal itself.

			Which was why I found myself skimming across the surface of the Chesapeake Bay that hot July morning. Throttling down behind Jet Ski Brian, I saw a big blue ship owned by Omega Protein, the largest reducer of menhaden in the United States. The vessel was a creation of the industrial age called a purse seiner, named for the particular way it surrounds a school of fish and pockets the sea’s treasure. Above me a spotter plane circled in the clear sky, the sun glinting off its wings, its pilot radioing down the coordinates of the menhaden school to the skipper below. Soon small aluminum boats were lowered from the mother vessel into the water. A blow of a horn. An encircling of the school of thousands of little lives with the purse seine. A second horn. The drawing tight of the purse. The air thick with the odd watermelon smell of fresh menhaden, the fish panicking into a froth as the net drew tight around them. A loading of those lives onto an aluminum ladder that brought them aboard the main vessel. The cascade of those lives, a silver waterfall, into a dark hold below.

			All of it to be boiled down into an oil that some believed would help us be much better than we are.

		

	
		
			One

			ALGAE’S TOOLS

			Whenever I step aboard the Metro-North train from my present home in Manhattan toward my childhood home in coastal Connecticut, I feel as if I am being borne back in time. Past New Rochelle, where my father took me to plumb the bays and inlets for flounder on divorced-dad weekends, through exclusive and excluding Greenwich where I guided a battered little skiff in search of mackerel and bluefish, oblivious in my youth to all the many forces building against the sea. Back then I was happy to be just another predator hunting fish.

			But a little while ago the Metro-North out of Grand Central took me much deeper into the past, to a laboratory that has for the last eighty years been investigating some of the world’s oldest organisms—organisms that paved the way for my memories and your existence. Indeed, nothing in our world would be as it is today but for these several thousand species of microscopic algae also known as phytoplankton. Not only did they lay the foundation for complexity in the early eons of life on earth, but they also continue to govern the modern cycles of oxygen and carbon that influence our planet’s climate. Most relevant to the present account, they are also the creatures that first synthesized the omega-3 fatty acids.

			This fact was brought to my attention soon after I detrained at Milford, Connecticut. There I met a man who had spent his life staring into a microscope at the swirling brown and green world that lies at the bottom of everything.

			Gary Wikfors is the bemused, white-haired sage who now runs the National Oceanic and Atmospheric Administration’s (NOAA) laboratory in Milford. Still filled with a boyish curiosity about the natural world and more than a little bit startled to find himself sixty-two years old, he nevertheless thinks often about the distant past. He is fond of antique musical instruments and can coax a tune out of a good many of them. Like any good scientist, he is hesitant to speculate about something he did not directly observe, but when I asked him about the very beginning of the omega-3 story, he grudgingly complied.

			“Well, believe it or not, I wasn’t there,” he joked. “But phytoplankton are the main organisms on earth that assemble omega-3s de novo. They have the enzymes and the cell machinery to make these fatty acids.” The process of creating omega-3s was put in motion, Wikfors explained, by the way early life changed the world.

			It begins, as the Hebrew Bible correctly records, with light. Or rather with the way light played upon the sea and how the sea reacted to it. Around 3 billion years ago, a microorganism invented a process that could convert solar energy into chemical bonds: oxygen-producing photosynthesis.

			Eventually the descendents of these early photosynthetic organisms came to make a fatty acid called alpha-linolenic acid, or ALA. A short-chain fatty acid, ALA shows up most commonly in the thylakoid membranes of organelles known as chloroplasts. When ALA arrived on the scene earth was cloaked by an insulating blanket of carbon dioxide. As those early photosynthesizers broke CO2 into its constituent elements, they stripped that blanket away. The atmosphere got both cooler and more oxygenated, bringing about a problem that was in part solved by transforming ALA into what are known as long-chain omega-3 fatty acids.

			Omega-3s are unsaturated fats—that is, fats with dynamic, ever-pivoting double bonds between carbon atoms at the ends of their structures. The name “omega” comes from the fact that the first frenetic and freewheeling double bond appears at the omega end of the molecule, three carbons in from the terminus of the fatty acid chain. Their christener, the chemist Ralph Holman, was led to the name in the 1960s from a line in Revelation: “I am the Alpha and the Omega, the first and the last, the beginning and the end,” said God to John. Holman liked the powerful biblical resonance, but he also liked the name because, as he told the writer Susan Allport in her excellent history The Queen of Fats, “something about omega rolls off the tongue easily.”

			If the word “omega” rolls off the tongue, then the omega-3 fatty acids are similarly fluid. “A membrane’s degree of flexibility is largely dependent on what kinds of fats they contain,” Gary Wikfors explained. “If the membrane contains high amounts of what are called saturated fatty acids [fat molecules with brittle single carbon bonds], the membrane is stiff. If they are rich in unsaturated fats, like omega-3s, they are fluid.”

			Why is this important? Like everything in chemistry and in daily experience, things are stiffer when they’re cold. At cold temperatures, unsaturated fatty acids make a membrane more flexible. It turns out that as a direct result of the cooler climate—something that early phytoplankton themselves brought about by stripping away all that insulating CO2—phytoplankton had to change to survive. The omega-3 was a key adaptation that allowed them to keep up with cooler times.

			“The expansion of life toward the poles would have been dependent on the ability to maintain membrane fluidity at colder temperatures,” Wikfors continued. “Contaminating the poles with life would require that capability.”

			And contaminate them they did. Phytoplankton radiated far and wide. So numerous were they that we still experience the echo of their abundance every day of our modern lives. The trillions upon trillions of ancient phytoplankton in their fossilized form are literally what drive us: petroleum. Most of the gasoline we burn today began as clumps of plankton.

			Indeed, if one was fond of biological conspiracy theories, one could make the case that our present geological age is only very myopically termed the Anthropocene—literally “the age of man.” Rather we are at one end of an epic microbial loop. As we burn the billions of gallons of phytoplankton corpses that are now releasing billions of tons of carbon into the atmosphere, we are in effect re-creating the ancient conditions that preceded us. The Anthropocene turns out to be perfect weather for the very earliest microorganisms. Creatures that vastly prefer a hot, carbon-soaked planet.

			To show me the importance of the juncture at which omega-3s first arrived on the scene, Wikfors led me into the heart of the NOAA lab, the place where his predecessors had meticulously cataloged phytoplankton species according to their particular characteristics. There in neat rows were two racks of beakers. The top row’s beakers had fluids colored shades of murky yellow-brown; the bottom’s had liquids of a bright green pigment. These two bottles, it turned out, contained worlds.

			“There are two main lines of evolution in phytoplankton, chromophytes and chlorophytes,” Wikfors explained. Chromophytes, the ones in the brown bottle, are organisms that use omega-3s in their membranes and store energy as fats. Chlorophytes, meanwhile, use something called omega-6 fatty acids instead. Omega-6s are similar to omega-3s, with the exception that they put their first double carbon bond at the six position in their hydrocarbon chains. This makes the molecule a lot less bendy. Plants that rely more upon omega-6s built stiffer structures that could stand up to the force of gravity outside the ocean. They also figured out how to store energy as sugar and starch in seeds—the main energy source for modern human food. A stiff cell membrane and an ability to make hard, durable seeds were necessary for plants to move from the sea onto land. As we’ll see later, this omega-3/omega-6 split marked an important division between seafood and land food—something that strongly affects the nature of human nutrition today.

			There was still another evolutionary divergence that occurred in part because of the omega-3: the division of marine creatures into predators and prey. Early single-celled plankton called dinoflagellates were probably a key driver of this divergence. Dinoflagellates often contain organelles called plastids. In some dinoflagellates, plastids perform photosynthesis. But in others their light-gathering equipment was retooled to react to light rather than simply to absorb it. In these cases, the plastids came to form a kind of early eye that had the ability to sense how light is refracted as it moves through translucent prey. This adaptation helped the dinoflagellates hunt down their food. And, yes, the early dinoflagellate eye was probably high in DHA omega-3 fatty acid.

			Today, the predator/prey split in the plankton community is key for stable ocean ecosystems. In modern marine environments, photosynthetic phytoplankton are light-triggered and begin to bloom when the sun’s rays first start to lengthen. Soon after, when the water warms, predatory zooplankton bloom. And soon after that, larval fish hatch and consume zooplankton. In this way, solar energy is redirected upward to ever more complex forms of life. If this relationship was ever to be disrupted, it would mean the collapse of fisheries everywhere.

			Further up the food chain, the ability of omega-3s to facilitate energy transfer across cell membranes probably aided the spread of fish around the globe. Omega-3s tend to be concentrated in the red muscle tissue fish use for hard, continuous swimming. It is in part for this reason that the fish highest in omega-3s—herring, anchovies, and other members of the order of fish called Clupeiformes—tend to be migratory, schooling animals that are constantly on the move. In such fish, where rapid-fire use of nerve tissue is needed for long hauls, the omega-3 appears to have an important role. Even during periods of poor food availability, fish will hold on to the omega-3s they eat rather than digest them. Other fats get chopped down into simple two-carbon units when eaten, the energy contained within those bonds burned in respiration. Not so for omega-3s. Somewhere, somehow in the course of evolution, nature figured out a way to have fish bodies say, “Wait. Hold on just a sec. Don’t burn those. Those we can use.”

			The truth is that most animals, land and sea, need omega-3s but can’t really make much of them. This, Gary Wikfors told me, is due to the fact that phytoplankton were so good at synthesizing them and so incredibly numerous that the entire animal kingdom was happy to outsource the process. And so most animals developed what Wikfors calls a selective retention of unsaturated fatty acids, a strategy of conserving rather than creating omega-3s.

			The marine biology team at the Milford Lab realized this way back in the 1930s, when they started to decode the phytoplanktonic world. Species by species, culture by culture, the team built one of the world’s first “libraries” of microalgae. This was one of the earliest steps in humanity’s ongoing project to tame the ocean—a transformation that could have major repercussions for our diet and the balance of life on the planet.

			Intimate to understanding how to grow seafood in captivity was a realization of how critical omega-3s were to the growth of nerve cells, for it is in the membranes of nerve cells that omega-3s may play their most crucial role. The principal omega-3 in brain structure is what is called a phospholipid, where strong positive and negative sides of the molecule compel a certain kind of alignment. As Susan Allport explains in The Queen of Fats, DHA forms cell membranes that are in effect “lipid sandwiches” in which “the negative phosphate groups (the bread) . . . group themselves on the outside . . . and the fatty tails (the peanut butter) . . . bury themselves in the middle.” The more DHA present, the more porous the membrane. Because DHA has six very active double carbon bonds, an added flexibility is granted to the membrane, “providing room for enzymes to maneuver and proteins to twist and turn.” This finding led the chemist A. J. Hulbert to conclude that the presence of DHA in human cells “will likely speed up in a relatively nonspecific manner many processes catalyzed by membrane proteins.” In other words, the bendy, dynamic DHA omega-3 acid that originally came about to make algae membranes flexible enough to survive a colder planet developed a second purpose much later on in evolutionary history: in complex, multicellular organisms with advanced nervous systems DHA was used to build faster brains.

			This is why DHA is particularly abundant in brain cells, where it facilitates not only cognition, but also perception of light. In addition to being an important part of membrane structure, DHA helps in the formation of what are called ion channels in cell signaling—the circuitry underlying an animal’s neural network. The early eye in those ancient dinoflagellates I mentioned a few paragraphs back set the course for ever more complex ways of directing chemical messages from cell to cell. It is therefore no surprise that DHA omega-3s are a critical structural element in the photoreceptors of the modern eye. In fact the very early appearance of light-sensitive cells in ancient organisms suggests that the brain may have actually grown in concert with the eye.

			It is with the evolution of higher brains, particularly human brains, that the debates around omega-3s start to get prickly. That the eye, and the brain that grew out of it, are deeply dependent on DHA omega-3s is not disputed. But if we follow that argument to its logical conclusion it seems to imply that increasing omega-3s in the diet could increase the speed of cognition. This contentious conclusion hinges on a radical question: could it be that an infusion of seafood deep in prehistory propelled humankind forward to become the savvy, dominating animals we are today?

			The first omega-3 studies of the brain began with a physician named Michael Crawford. In the 1960s Crawford journeyed to Kampala, Uganda, to study dietary deficiencies in African tribes that led to rickets and other maladies. In the course of his research, he started looking at the wide array of mammals in Africa and the differences in their brain sizes.

			Upon returning to England, he began a detailed analysis of forty-four different mammalian brains and found that no matter what the species, DHA comprised the same proportion of the brain’s overall volume. He concluded that the amount of DHA a creature consumed was in lockstep with the size of an animal’s brain and went so far as to propose that humans must have evolved their big brains shoreside, where ample supplies of shellfish could be obtained with minimal expenditure of energy.

			When I imagine this hypothesis at work, I see a raw and blustery afternoon tens of thousands of years in the past. A small group of humans is huddled in the recess of a sea cliff as the last of a series of winter storms blows a gray ceiling of clouds out over the Indian Ocean. Genetically it has been estimated that the human race dwindled to isolated pockets that could have numbered as few as two thousand individuals somewhere in the period from 70,000–35,000 BCE. In such a scenario it is easy to picture a tiny, overwhelmed clutch of lost souls awaiting their demise. They would already have had the beginnings of complex thought, but the neurons that fired within those big brains might have led to unimaginative conclusions. They would have had some social skills, had the ability and the proclivity to associate, but quarrels, anger, and the darkest of depressions kept them at each other’s throats. The dawn of humanity was not so far in the past, but had these few remaining humans not radically changed their ways, the species’ dusk would have come in a matter of months.

			What might have occurred at this crucial moment was that one individual felt the sea in her nose and was drawn to the cove that lay just beyond the cave. Wading into the water, she inched her way along the rocks with her toughened feet and calloused hands, only to find a few of the rocks slightly loose. She felt the slightest bit of elation when one easily pulled away—like a fruit or a berry plucked from a bush. She shook it against her ear and sensed something sloshing inside. Holding it up to her nose, she smelled the vaguest hint of meat. She gathered more. When she returned to the encampment, she threw the booty she’d taken from the sea into the last embers of a dying fire. The flames sputtered at first, in danger of going out. Suddenly, a hiss and a pop came from the stones. Miraculously they opened, revealing mollusk meat within. Falling on the morsels of warm food, the humans devoured it all. When they had pulled every last mussel from its shell, they made foray after foray to the water’s edge and ate still more. After the feast had been consumed, for the first time in many months they were sated and, perhaps, even a little bit happy.

			A vignette like this would be something you would imagine if you subscribed to what has come to be called the aquatic ape hypothesis. Michael Crawford did not propose it, but his work on omega-3s and brains forms one of the hypothesis’s cornerstones. Its adherents have even suggested that the human ability to walk on two feet was linked to a semiaquatic lifestyle. Early hominids, the argument goes, would never have learned to stand up to gravity had they not felt the lightening effect of wading out into water to gather shellfish.

			Contrarians abound, of course. Observers of aboriginal peoples today raise the question: if omega-3s are so important to the brain, why are there perfectly intelligent tribal societies living hundreds of miles from the sea who have never had a bite of seafood? In one analysis in the British Journal of Nutrition, the clinician John Langdon argued that both nursing mothers and their infants “have mechanisms to store and buffer the supply of DHA” on their own without any seafood in their diet and concluded that “the hypothesis that DHA has been a limiting resource in human brain evolution must be considered to be unsupported.”

			To this contrary view there are some answers, chiefly lying in a series of chemical reactions that have been gradually decoded over the last fifty years. While land plants do not contain long-chain EPA and DHA fatty acids, some do contain in their leaves small amounts of alpha-linolenic acid—the very same ALA that forms precursors to long-chain omega-3s in ocean-based plants. It turns out that animals, including humans, can in the right dietary context upgrade ALA into long-chain EPA and then DHA. Conceivably, a Paleolithic population that had at the center of its diet large amounts of wild ALA-rich field greens could metabolize enough DHA to think.

			Whatever the means to achieving high levels of DHA in our brains, something changed in human thinking in relatively recent history. Yuval Harari posits in his book Sapiens that somewhere between 70,000 and 30,000 years ago BCE a “cognitive revolution” took place that led to a marked expansion of our ability to imagine and create. And there is some evidence suggesting that seafood could have been part of that revolution. In 2007 the remnants of sixty-thousand-year-old seafood feasts were discovered in a cave at Pinnacle Point, South Africa. In those same caves, archaeologists noted the presence of paintings far more complex than cave art from similar periods. Researchers hypothesized from these findings that the tiny tribe that occupied the point could have achieved greater social stability and higher levels of development in part because they made seafood central to their diet.

			Another broader argument for the link between seafood intake and higher cognition is an odd coincidence that occurred more recently throughout humankind’s geographical range. Our species came to eat significant amounts of ocean protein much later than land food game. Our turn to the ocean seems to have coincided with the moment when we overhunted large land mammals to the point where they could no longer support our dietary needs. A notable intensification of marine foraging is marked in the archaeological record by huge shell piles and fishbone middens dated to around 8000 BCE, just about the same time that land food game started to dwindle and sea levels began to fall. And shortly after that, the first signs of agriculture began to appear.

			Where is the causation and where is the correlation here? Did humans turn to seafood as a last-ditch hunting strategy before going full bore into agriculture? Or did seafood and the omega-3s it provided give us a cognitive leg up that moved us toward more technologically complex ways of obtaining food? We can’t know for sure, of course. What we do know is that agriculture first appeared in six centers around the world between 10,000 and 5,000 BCE: Mesopotamia, coastal New Guinea, coastal China, coastal Peru, coastal Mexico, and along the Mississippi River. These centers appear to have arisen independently of one another, but they all share one attribute: proximity to fish and shellfish. And, curiously, these centers were accompanied by a second innovation that rests upon an uptick in cognition: the precursors to modern language. The major language groups of the world correspond more or less to the six different agricultural centers. The archaelogical record reveals very little innovation during humanity’s first 200,000 years on earth. And then all of a sudden, boom: agriculture, advanced communication, structurally complex society.

			Whether seafood was at the root of this leap, the species changed and a DHA-rich brain was a part of that change. Terrestrial agriculture spread rapidly. Early farmers isolated and cultivated the descendants of those first chlorophyte plants. They launched a haphazard breeding program, selecting varieties for their ability to make starch and omega-6-rich seeds. The wild, grass-browsing game they hunted became less and less central to their diet. The early forms of today’s commodity crops—corn, soy, wheat, and rice—arose as the central pillars of human nutrition. This dramatic infusion of high-energy carbohydrates didn’t necessarily make those first farmers live longer, healthier lives than their hunter-gatherer antecedents. Rather it gave a boost of strength to the young among them, allowing them to raise larger families, who in turn became farmers and spread this new high-carbohydrate diet around the globe.

			But there was one place in the world where grass-browsing mammals and wild fish continued to be intermingled significantly with farmed grains. That place was also among the first regions where philosophy and advanced civilization took hold, indeed where medicine itself was born: the Mediterranean.

		

	
		
			Two

			THE SEA BETWEEN THE LANDS

			The Mediterranean presents itself as a perfect expression of balance. Ideally poised between alpine coolness to the north and the blazing Sahara to the south, it is that special sweet spot that allowed humanity to blossom. In September it seems particularly well calibrated, and the rind of life feels sweet and mellow and stripped entirely of its bitterness. Hours drift by in a succession of sharp-edged days and temperate nights. The sea is at its briniest, and swimming upon the gentle waves one feels positively buoyed by the crystal-clear blueness, enjoying views of the surrounding cliffs and the traces of the Roman aqueducts that still snake their way from high mountain meadows. The cafés are empty, restaurant staffs are pleasant, and there is ample time to pick apart a complicated issue over a long meal.

			On just such a September morning I’d been slowly making my way toward the Italian fishing village of Cetara, a town built into a rocky crevice twenty-five miles southeast of Naples. I was headed there because I wanted to more fully understand the essence of Mediterranean balance. Cetara’s province of Salerno is legendary for its residents’ longevity. In one of its villages, Acciaroli, 10 percent of the inhabitants are over a hundred years old. A third of those hundred-year-olds are past 110. A possible cause of all of those spry hundred-plusers? A product in which the town of Cetara takes particular pride: the European anchovy, Engraulis encrasicolus, a small member of the order Clupeiformes whose annual migrations up and down the Amalfi Coast make it a bedrock of the local cuisine. Like so many Italian towns, Cetara has decided to stake its reputation, even its very soul, on a single food product. Just as the region around Parma has its cheese and Perugia its chocolate, so Cetara has its anchovy. In the spirit of a local food movement that is much more intense than any in America, Cetarans have zeroed in on this silvery minnowlike fish—a fish with exceptionally high levels of omega-3 fatty acids.

			After I had waited for an hour at a station in Salerno, the bus to Cetara finally alighted, and a crush of young Italian bodies spread-eagled me against the interior wall. Soon we began the long slow climb toward Amalfi. Four shirtless college-age boys, their shoulders and chests taut with young muscle, claimed the whole back bench, rotated their baseball caps to a perfect angle, and started playing an Italian rap song on their iPhone speakers. Without a care they rapped along, twirling their hands in syncopated rhythm while equally young and beautiful women decried the song choice. Three-quarters of the way up one hill, the bus stopped and opened its doors. A man about my age took a moment’s pause when he saw the density of the youth before him. Then he dipped his shoulder and rammed himself inside.

			A dozen “ma nooooooooos” erupted from the young Italians in protest.

			“Eh ragazzi,” the middle-aged man shouted
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