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For Esther, who knows the depths




Fish is the only grub left that the scientists haven’t been able to get their hands on and improve. The flounder you eat today hasn’t got any more damned vitamins in it than the flounder your great-great-granddaddy ate, and it tastes the same. Everything else has been improved and improved  and improved to such an extent that it ain’t fit to eat.

 

—a Fulton Fish Market denizen, in Old Mr. Flood by Joseph Mitchell, 1944




Introduction

In 1978 all the fish I cared about died. They were the biggest largemouth bass I had ever seen, and they lived in a pond ten minutes’ walk from my house on a large estate in the backwoods of Greenwich, Connecticut, perhaps the most famously wealthy town in America. We did not own the house, the estate, the pond, or the largemouth bass, but I still thought of the fish as my fish. I had found them, and the pond was my rightful hunting ground.

My mother had rented the house as she would three other homes in Greenwich, because it gave the illusion of magnificent proprietorship. She tended toward small cottages on large estates—converted stables, liverymen’s accommodations that were the unclaimed, declining appendages of older, fading wealth, unsold because of divorces or other family complications, rented out to us for a  reasonable fee that would become unreasonable and impel our moving on to other cottages on other collapsing estates.

Fishing was the one constant during these years. Sensing in it a masculine, character-building quality, my mother arranged it so that the cottages we rented always had access to streams and lakes or abutted other properties we could trespass upon that had such resources. She trusted my instincts for spotting fishy water and used me as a kind of divining rod before signing a lease. And for most of my childhood, we were within a short walk of a potentially fruitful cast. Our longest residence was in the aforementioned house near the giant largemouth bass. In the first two years we lived there, I spent all my summer evenings and weekend mornings pursuing them.

In the winter of 1978, though, a fierce blizzard hit southern Connecticut. Temperatures were often below zero and at one point it snowed for thirty-three hours straight. Perhaps it was the cold that killed the fish, or the copper sulfate I helped the caretaker drag through the pond the previous summer to manage the algal blooms, or maybe even the fishermen I’d noticed trespassing on the estate one day, scoping out my grounds. But whatever caused it, after that winter never again did I spot a living fish. Of course I tried. I trolled pretty much every square foot after school the following year, often with a neighbor who had moved in after the era of the great fish. When two months of dragging lures up and down the shoreline produced not even a strike, my neighbor finally stuck a pin in my irrational bubble of hope.

“I don’t care what you say about what was,” I remember him shouting. “There is not a fucking fish in this whole goddamn lake, and I’m never fishing here again.”

Like any hunter whose grounds have gone bad, I set out looking for new territory. I followed the outflow of the pond down a series  of cascades that in turn flattened out into a low, swampy meadow of deep oxbows. Only minuscule shiners, crawfish, and escaped goldfish swam here. Farther and farther I went, until the stream joined a larger river and passage was blocked by a fence that a wealthy land-owner had erected. Inspecting a map at the library, I found that this was a significant juncture for my stream (as with “my” pond, I had annexed the stream and referred to it now as “mine”). The point at which it was no longer my stream was where it entered the Byram River, a flow that during the times of Native American sovereignty was called the Armonck, or “fishing place,” but which, according to one local legend, the English renamed because of the native tendency to pester white men with armfuls of shad and herring for trade and the endlessly repeated entreaty “Buy rum? Buy rum?” The Byram continued south for another ten miles after the juncture before widening and finally emptying out into the sea. The beginning of an idea came to me.

Several hundred dollars made it into my account after an ersatz bar mitzvah that my partially Jewish family cobbled together for me when I turned thirteen, and through a debt-leveraged matching grant from the depths of my mother’s complicated finances I was able to purchase a used aluminum boat and a twenty-horsepower outboard engine. Using her good figure and her ability to forge solidarity with the working classes (she had been a friend of the American socialist Michael Harrington and was an experienced strike aide-de-camp), my mother persuaded the Greenwich harbormaster to let us jump the waiting list for a boat slip at the Grass Island Marina. By the summer of 1981, I had a boat, a place to store it, and several thousand square miles of sea for my own use. Better hunting grounds had been found at last.

This was not the time of child seats or swallowproof soda-can  tabs. No safety seals secured Tylenol bottles or yogurt containers. Today it would be considered parental negligence, but in that first summer of boat ownership my mother would drive me down to the Grass Island Marina, seat belt-less, in her black secondhand luxury-edition Chrysler Cordoba and drop me off at my thirdhand boat. As I finished dumping my gear out of her trunk, she would light a Dunhill cigarette, cough heavily, and then, with a glance in her rearview, speed off into the childless afternoon ahead of her. So, at the age of thirteen, I learned how to navigate and fish on the sea by myself. It wasn’t difficult—I’m sure most children, given the opportunity, could have figured it out. Once upon a time, being thirteen really did mean you were a man. But the feeling of steaming out into open water in pursuit of wild game, leaving the financial and physical constriction of mainland Connecticut behind, was exhilarating.

I did not have a GPS to plot my position or sonar to help me find fish. There was no cell phone to “check in” with home. I learned to find quarry by chasing flocks of diving terns or following a line of rocks from the shore with the assumption (usually right) that they indicated similar fish-holding rock piles down below the surface. If a rivet came loose from the hull of my boat—a sometime occurrence, since the hull had not been anodized to withstand salt water—I would slip off a flip-flop and hold the errant piece of metal in place with my big toe. I was sometimes able to persuade my older brother to join me, but midway through that first summer he announced that he “no longer wanted to kill things.” I didn’t mind. I was happy to be alone with the fish and the ocean.

By my second year of boat ownership, I began to understand the flow of fish as they came and left Long Island Sound. St. Patrick’s Day, around when the forsythias first bloomed, was the time  to test the mudflats for flounder just off the Indian Harbor Yacht Club docks. By April, when the forsythia shriveled to brown and the dogwoods came into flower, mackerel would have passed into the Sound and blackfish would be on the reefs surrounding Great Captain Island—a sure sign that it was time to put the boat in the water. Soon the lilacs would blossom, heralding the arrival of the first weakfish and porgies in May. And by the time lawns were being mowed with ferocity ashore, bluefish were coming into the harbors, devouring the mackerel and menhaden and everything else that had the misfortune to get in their way.

Striped bass, the prize of prizes, were also rumored to make an appearance around this time, though for me those fish remained only a rumor—they were already too rare for a poorly skilled captain to find them. By fall, blackfish would arrive again, along with a reappearance of flounder, and by wintertime, when my boat was back on blocks and nothing could be caught, I would enlist the much more substantial financial resources of my father and cajole him into taking me fishing on the Viking Starship party boat out of Montauk, where we would steam miles and miles offshore in search of codfish.

Before self-sufficiency became trendy and “locavorism” a catch-word, I learned how to make my pastime “sustainable.” Season by season I would take my surplus catch to the parking lot of my junior high and sell my fish out of the trunk of my mother’s Cordoba for a dollar a pound. The miserably paid teachers would crowd around, and by the end of a sales session I would have enough cash on hand to buy gas for the next trip out.

The years of my boat and “my” ocean gave me a deep, atavistic belief in the resilience of nature. Even with the proximity of the Gatsbyesque mansions hugging the shorelines, the faint roar of I-95 audible as I cruised the bays, and all the other evidence of human  civilization, Long Island Sound still felt to me like wilderness—a place to freely search out and capture wild game. I thought of the sea as a vessel of desires and mystery, a place of abundance I did not need to question. The ocean provides, therefore I fish. During my childhood I was often reminded how wealthy my neighbors and school-mates were and how insecurely my family lived by comparison. The sea, meanwhile, was the great leveler. No fisherman, no matter how rich, had any more right than I did to a huge expanse of territory and resources.

But the desire to pursue fish and the desire to pursue females of your own species are inversely proportional. The fishing jones waxes from about age seven until sixteen or so and then abruptly withers in the harsh hormonal light of adolescence. Brief hot flashes of the fishing urge come on at times in the high teens, but they have an unanchored quality. The prime directive of life has shifted, and dusk no longer conjures the possibility of seabirds diving into a school of breaking game fish, but rather the moment when perfume and perspiration waft into the air, intermingled.

The summer I turned eighteen, my boat never left the two saw-horses it sat upon in wintertime, and it moldered, barnacle-covered, like a nautical version of Shel Silverstein’s The Giving Tree, in the grassy parking spot adjacent to the last of my mother’s rental cottages. And by the time I was nineteen and in college, I no longer came back to Long Island Sound. My mother sold my boat when I turned twenty. Fishing had done whatever good it was going to do for me as a man, she figured, and that was that.

But while erotic love between two parties tends to vanish for good when it exits, the bond between fishers and fishing has a way of circling back and restoring itself along different lines. After a decade and a half of various romantic false starts, often abroad, I  found myself on the East Coast in my early thirties with a renewed desire to fish. Yet, like all mature loves, this next fishing phase aroused suspicion as well as pleasure.

The second fishing period of my life was also brought on by my mother. I had recently returned from working in Bosnia, a frustratingly landlocked and ruined place, where the best spots for natural idylls had been rolled over by tanks or scavenged to the bone by refugees. I often found myself staring down into the Drina River near the bullet-pocked city of Mostar, bluer than blue, but ultimately fishless from four years of war and subsistence angling.

During my time abroad, my mother and I had grown estranged and spoke rarely. This continued until she quickly ended the estrangement by receiving a diagnosis of metastatic lung cancer. I quit my job and spent the spring with her. Most of the afternoons of these three bad months were at her bedside, and, as can happen with someone fast approaching death, conversations were far-ranging, mundane, significant, and entirely out of context. Toward the middle of the second month, a clarity came over her; she could see the strain that her bad end was putting on me. One afternoon she sat up in bed and attempted to fix her wandering eyes into a focused, important stare. “Why don’t you go fishing?” she asked, then fell back in a coughing fit.

Fishing? What a thought! But then again, why not? My brother was on hand to take care of our mother for the few days I’d be gone. It was April. A good fishing time for the East Coast, as I remembered it. Forsythias were still in bloom, and dogwoods were coming on, which meant flounder, blackfish, and mackerel. But when I called around to the tackle shops I had frequented in my youth, I found that the narrative of the spring migration had changed. The flounder season had been curtailed to only a few short weeks, and people  spoke of a two-fish outing as a banner day, whereas once we had caught bucketfuls. Blackfish were hard to come by. Mackerel had not entered the eastern half of the sound in any numbers in a decade. A little bit farther afield, codfish that I used to catch with my father on divorced-dad weekends aboard the massive Viking Starship were almost nonexistent. There had to be fish out there somewhere, but the terrain had changed and I didn’t know how to find my bearings. And when my mother finally died in June of 2000 and we spread her ashes at Tod’s Point in Greenwich, the anglers who worked the shoreline there were fewer than I remembered and their buckets were generally empty.

Loss can have a tricky way of playing itself out in the mind of the loser. A psychologist once told me that in the face of loss either you can grieve the lost thing or you can incorporate it into your very being and thus forestall the grieving. Fishing somehow came to be that lost thing I clung to. With the help of my mother’s 1989 Cadillac Brougham, a car she’d scarred badly on a stone pillar when the half dozen tumors in her brain had partially blinded her, I drove up and down the Connecticut and Long Island shores, northward to Massachusetts and Maine, and south again through the Carolinas and Florida, fishing all the way. And all the way, fisherman after fisherman echoed the same complaints: smaller fish, fewer of them, shorter fishing windows, holes in the annual itineraries of arrivals and departures, fewer species to catch.

In addition to fishing, I did one other thing that had been a habit of my former fishing self—I visited fish markets and tried to divine the provenance of what was on ice. The difference was palpable. If, after taking in a screening of the movie Jaws in the summer of 1975, you were to walk down to the bottom of Greenwich Avenue to the Bon Ton Fish Market near Railroad Avenue (as I did on many  occasions), you would likely have found at least a dozen varieties of finfish displayed. Many of those fish would be from local waters. All of them would be wild-caught. They would buoy you up with their size and color, the clearness of their eyes, and the fresh quality of their skin.

But in the early 2000s, as I traveled the eastern seaboard, I saw that a distinctly different kind of fish market was taking shape. Abundance was still the rule, and yes, I still saw groupings of many species that could give the impression of variety and richness. But like anyone who fishes regularly, I have some ability for decoding the look of fish flesh, and I can usually tell how long ago a fish was caught and whether the names fish are sold under are quaint localisms or intentional obfuscations of something alien from far away. What I noticed was that in the center of the seafood section, whether I was in Palm Beach, Florida; Charleston, South Carolina; or Portland, Maine, four varieties of fish consistently appeared that had little to do with the waters adjacent to the fish market in question: salmon, sea bass, cod, and tuna.

Just as seeing my stream entering the Byram River had given me the idea to pursue the wider world of the ocean, seeing this peculiarly consistent flow of four fish from the different waters of the globe into the fish markets of America drew me again beyond the familiar to find out what had happened. I spent the next few years, sometimes on my own recognizance, sometimes for the New York Times, traveling to places I had previously only read about in the pages of Field & Stream and Salt Water Sportsman.

The more I examined the life cycles and the human exploitation of salmon, sea bass, cod, and tuna, the more I realized that my fishing history and the fishing history of humankind followed a similar pattern. Just as I had started out inland in a freshwater pond and then  made my way down a river to coastal salt water when my grounds had gone bad, so, too, had early human fishers first overexploited their freshwater fish and then moved down the streams to their coasts to find more game. And just as I later turned to the resources of my father to take me far offshore to catch codfish beyond sight of land, so, too, had humans marshaled the resources of industry into building offshore fishing fleets when they found their near-shore waters incapable of bearing humankind’s growing burden.

The more I thought of it, the more I realized that the four fish that are coming to dominate the modern seafood market are visible footprints, marking four discrete steps humanity has taken in its attempts to master the sea. Each fish is an archive of a particular, epochal shift. Salmon, a beautiful silvery animal with succulent pink flesh, is dependent upon clean, free-flowing freshwater rivers. It is representative of the first wave of human exploitation, the species that marks the point at which humans and fish first had large-scale environmental problems and where domestication had to be launched to head off extinction. Sea bass, a name applied to many fish but which increasingly refers to a single white, meaty-fleshed animal called the European sea bass, represents the near-shore shallow waters of our coasts, the place where Europeans first learned how to fish in the sea and where we also found ourselves outstripping the resources of nature and turning to an even more sophisticated form of domestication to maintain fish supplies. Cod, a white, flaky-fleshed animal that once congregated in astronomical numbers around the slopes of the continental shelves many miles offshore, heralded the era of industrial fishing, an era where mammoth factory ships were created to match cod’s seemingly irrepressible abundance and turn its easily processed flesh into a cheap commoner’s staple. And finally tuna, a family of lightning-fast, sometimes thousand-pound animals with  red, steaklike flesh that frequent the distant deepwater zones beyond the continental slope. Some tuna cross the breadth of the oceans, and nearly all tuna species range across waters that belong to multiple nations or no nation at all. Tuna are thus stateless fish, difficult to regulate and subject to the last great gold rush of wild food—a sushi binge that is now pushing us into a realm of science-fiction-level fish-farming research and challenging us to reevaluate whether fish are at their root expendable seafood or wildlife desperately in need of our compassion.

Four fish, then. Or rather four archetypes of fish flesh, which humanity is trying to master in one way or another, either through the management of a wild system, through the domestication and farming of individual species, or through the outright substitution of one species for another.

This is not the first time humanity has glanced across the disorderly range of untamed nature and selected a handful of species to exploit and propagate. Out of all of the many mammals that roamed the earth before the last ice age, our forebears selected four—cows, pigs, sheep, and goats—to be their principal meats. Out of all the many birds that darkened the primeval skies, humans chose four—chickens, turkeys, ducks, and geese—to be their poultry. But today, as we evaluate and parse fish in this next great selection and try to figure out which ones will be our principals, we find ourselves with a more complex set of decisions before us. Early man put very little thought into preserving his wild food. He was in the minority in nature, and the creatures he chose to domesticate for his table were a subset of a much greater, wilder whole. He had no idea of his destructive potential or of his abilities to remake the world.

Modern man is a different animal, one who is fully aware of his capability to skew the rules of nature in his favor. Up until the mid-twentieth  century, humans tended to see their transformative abilities as not only positive but inevitable. Francis Galton, a leading Victorian intellectual, infamously known as the founder of eugenics but also a prolific writer on a wide range of subjects including animal domestication, wrote at the dawn of the industrialization of the world’s food system, “It would appear that every wild animal has had its chance of being domesticated.” Of the undomesticated animals left behind, Galton had this depressing prediction: “As civilization extends they are doomed to be gradually destroyed off the face of the earth as useless consumers of cultivated produce.”

And that brings us to the present day, the crucial point at which we stand in our current relationship with the ocean. Must we eliminate all wildness from the sea and replace it with some kind of human controlled system, or can wildness be understood and managed well enough to keep humanity and the marine world in balance?

In spite of the impression given by numerous reports in the news media, wild fish still exist in great numbers. The wild harvest from the ocean is now around 90 million tons a year. The many cycles and subcycles that spin and generate food are still spinning, sometimes with great vigor, and they require absolutely no input from us in order to continue, other than restraint. In cases where grounds have been seemingly tapped out, ten years’ rest has sometimes been enough to restore them to at least some of their former glory. World War II, while one of the most devastating periods in history for humans, might be called “The Great Reprieve” if history were written by fish. With mines and submarines ready to blow up any unsuspecting fishing vessel, much of the North Atlantic’s depleted fishing grounds were left fallow and fish increased their numbers significantly.

But is modern man capable of consciously creating restraint  without some outside force, like war? Is there some wiser incarnation of the hunter-gatherer that will compel us to truly conserve our wild food, or is humanity actually hardwired to eradicate the wild majority and then domesticate a tiny subset? Can we not resist the urge to remake a wild system, to redirect the energy flow of that system in a way that serves us?

In his landmark 1968 essay in the journal Science, “The Tragedy of the Commons,” the ecologist Garret Hardin noted that “natural selection favors the forces of psychological denial. The individual benefits as an individual from his ability to deny the truth even though society as a whole, of which he is a part, suffers.” What we have seen up until now, with both the exploitation of wild fish and the selection and propagation of domestic fish, is a wave of psychological denial of staggering scope. With wild fish we have chosen, time after time, to ignore the fundamental limits the laws of nature place on ecosystems and have consistently removed more fish than can be replaced by natural processes. When wild stocks become overexploited, we have turned to domestication. But the fish we have chosen to tame are by and large animals that satisfy whimsical gustatory predilections rather than the requirements of sound ecologically based husbandry. All these developments have gone on underwater and out of sight of the average modern seafood eater. We eat more fish every year, not just collectively but on a per capita basis, pausing only (and only briefly) when evidence surfaces of the risk of industrial contaminants in our seafood supply. Under the umbrella of these collective acts of denial, individual and corporate rights, national prejudices, and environmental activism have been cobbled together into something government officials like to call “ocean policy.” In fact, there is no “ocean policy” as such, at least none that looks at wild and domesticated fish as two components of a common future.

But now, as wild and domesticated fish reach a point where they are nearly equal parts of the marketplace, this is just the kind of ocean policy we need. And in telling the story of four fish, for which the collision of wildness and domestication is particularly relevant, I shall attempt to separate human wants from global needs and propose the terms for an equitable and long-lasting peace between man and fish.




Salmon

The Selection of a King
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If you were to go looking for a place where the problems between humans and fish first got serious, Turners Falls, Massachusetts, makes a worthy candidate. Located at a narrow pinch point halfway up the four-hundred-mile stem of the Connecticut River, Turners Falls is today the sort of hollowed-out New England former mill town that compels the traveler to move through quickly. Gloomy brick buildings line its main street, and the only encouragement to tarry is the public lot that charges just five cents for a parking spot.

But the most noticeable thing about the village of Turners Falls is that there are no falls.

There is only a dam several hundred feet across that metes out water in greedy spurts to the rocks below. No plaque commemorates the damming or explains why the river’s progress was impeded in the first place. And there is no evidence whatsoever that before the dam  the Connecticut River was an important salmon river, one of dozens of salmon rivers throughout New England and Atlantic Canada that made salmon an abundant wild staple for natives and early colonists alike.

Today in my native land of coastal Connecticut, there is no direct experience or memory of local wild salmon as food. The fish live in the minds of my fellow northeasterners as faceless orange slabs of supermarket product flown in from far away, eaten on bagels, and called “lox”—lox from the Indo-European lakhs and subsequently the Yiddish and Norwegian laks, meaning salmon. But salmon were once present here in significant numbers. The name Connecticut comes from the Algonquin quonehtacut, which translates as “long coastal river.” For hundreds of years before my home state was a state, it was known principally as a place where a long coastal river wended its way to the sea and nurtured great annual runs of salmon, shad, and herring, an abundance that drew Native Americans from as far away as Ohio.

Every year perhaps as many as 100 million Connecticut River salmon larvae (no one knows exactly how many there were) would hatch out of large, bright-orange, nutrient-rich eggs. After spending one to three years in the fast currents of the river’s tributaries, salmon juveniles (known as “smolts” at this phase) would pass over Turners Falls, heading down out of the mouth of the Connecticut. They would then shoot over to the fast-moving shunt of water in Long Island Sound called “the Race”—a treacherous spot where I once nearly overturned my small aluminum boat while fishing with a friend during summer vacation. Riding the Race’s six-knot currents on an outgoing tide, the salmon would make a hundred-mile jaunt to Long Island Sound’s terminus at Orient Point before breaking northeast twenty-five hundred miles to the Labrador Sea just west  of Greenland. Upon arrival in Greenland waters, they would mix with other salmon from Northern Europe as well as with those from Spain. The Spanish salmon were in fact the first salmon, the strain that birthed the entire Atlantic salmon genome, which millions of years earlier had radiated out across the Atlantic. Though one might think a Spanish provenance would imply a warmth-loving animal, salmon originally hailed from the lush, cool valleys of Asurias and Cantabria in northern Spain and evolved to thrive in cold water. The colder the water, the higher the oxygen content, and salmon, with their hard-swimming, predatory metabolism, need a lot of oxygen. In Greenland they found not only cold, oxygen-rich water but also an abundance of oily krill, capelin, and other forage, which they consumed in large amounts and stored up as rich supplies of fats—fats that humans would come to associate with the heart-healthy omega-3 fatty acids, compounds that have the unique capacity to keep muscle and vascular tissue pliant and vibrant even in subzero temperatures.

Selection pressure in the form of seals, whales, disease, and accidents of various kinds culled away salmon throughout their journey, leaving less than 1 percent of the original hatchlings to complete their life cycle. After a sojourn of usually two years in Greenland, the survivors would go their separate ways, the American fish to the Connecticut’s mouth at Old Saybrook and to many other rivers in New England and Canada, the Europeans to the rivers Tyne and Thames in England as well as rivers in Spain, Scotland, Ireland, France, Germany, and Scanadinavia on east into Russia. By the time they reached their home rivers, the salmon were big fish—broad-shouldered fifteen-to thirty-pounders with olive-silver backs and shimmering white bellies. Their flesh was thick and orange from the reddish pigment in the krill they ate and zebra-striped with enough energy-storing fat to propel them head-on against ten-knot currents. For reasons not completely  understood, salmon do not eat upon return to fresh water and so must store great amounts of fat in advance of their spawning runs. These reserves made them great battlers on the line, so much so that when the seventeenth-century cleric-turned-fishing writer Izaak Walton was looking for a metaphor to hide his monarchical sympathies during the repressive Cromwell years, he called salmon “The King of Fish.” This kingly impression extended to the table; special mention of salmon as royal table fare has been made by Roman and Scottish lords alike.

There were no lords waiting for the Connecticut River salmon when they returned to precolonial North America, though. Just native spearfishermen and netters, none of whom had any devastating effect on salmon numbers. The fish were more or less free to complete their genetic missions. Some had evolved to stop early on and spawn in the tributaries near the mouth of the river. Others were designed to sprint up Turners Falls and spawn all the way in the tiny rivulets that feed into the Connecticut from the Green Mountains and the White Mountains of Vermont and New Hampshire. The genome, the sum of the genetic components of the Connecticut salmon, was so broad that sub- and sub-subpopulations were able to make use of radically different tributaries, spawning throughout almost the entirety of the Connecticut’s four-hundred-mile length.

During the colonial era, different chunks of the Connecticut salmon run were wiped out as millers dammed tributary after tributary for local power generation. But in 1798 a final death blow was struck. That year at Turners Falls, Massachusetts, entrepreneurs put a much larger dam across the main stem of the Connecticut. The salmon that had left for Greenland before the Turners Falls dam was constructed returned to find that they could not reach their spawning  grounds. By the turn of the century, those old breeders had died off without ever getting a chance to reproduce. The broad, complex genetic potential of the Connecticut River salmon had vanished from the face of the earth.

Many salmon extirpations are more recent. It is possible that my generation (I am forty-two as of this writing) may be the last one to have a direct memory of wild Atlantic salmon at all. As recently as my early childhood in the late 1960s, Nova Scotia salmon, often called “Nova lox” by New Yorkers, were wild fish, harvested from several wild runs that spawned in the rivers of Atlantic Canada. But in the 1950s, after a handful of Danish and Faroe Islands fishermen found the patch of water off Greenland where all the world’s wild Atlantic salmon congregated, they began catching tons of them. When Norwegian and Swedish fishermen joined the Danes and the Farose in the 1960s, wild Atlantic salmon went into perilous decline. Today a mere wisp of the wild Nova Scotia salmon population remains, and none of it is commercially fished. In fact, every appearance of the species Salmo salar, or “Atlantic salmon,” in supermarkets today, be they labeled Canadian, Irish, Scotch, Chilean, or Norwegian, is farmed. Except for isolated pockets in far northern latitudes, there is no longer a popular memory of “wild Atlantic salmon” as food.

The Pacific species of salmon—the kings, cohos, sockeyes, pinks, and chums of the separate scientific genus Oncorhynchus—are another story. Those fish migrate from Russian and Pacific Northwest rivers and use the Bering Sea as their Greenland and still reach the supermarket mostly from wild sources. But those wild salmon have also been winking out steadily in the course of my lifetime. There are diminished runs of them still remaining in California, Oregon, Washington, and British Columbia, but their viability is in  question. California closed its salmon fishery completely in 2008 for the first time in history, and the famed Columbia River that divides Washington State from Oregon now hosts less than a tenth of its historical run of 10 million to 16 million fish.

So when it comes to salmon, the modern experience is a paradoxical mix of two phenomena. At one pole is the contemporary seafood counter, blooming like some kind of irrepressible orange rose, overflowing with fresh farmed Atlantic salmon fillets. These salmon are grown in monocultures as uniform and calculated as any animal feedlot and are the product of some of the earliest experiments in modern aquaculture. Because they lay large, oily eggs, visible to the naked eye, salmon are far easier to spawn and raise in captivity than many other common food fish, which lay small, nearly microscopic eggs. The first recorded experience of human-controlled reproduction of Atlantic salmon occurred in France around the year 1400, and since then salmon domestication has carried this single species clear across the equator to Chile, New Zealand, and South Africa—an entire hemisphere where, prior to the introductions of mankind, they had been entirely absent. The aquaculture companies operating in the frigid fjords of southern Chile now produce almost as much salmon per year as all the world’s wild salmon rivers combined.

At the other pole of the salmon experience is the vanishing tail of wildness. In their Atlantic range, salmon have declined drastically throughout most of Europe, New England, and Atlantic Canada. In the Pacific the half dozen species and hundreds of genetically distinct strains of wild salmon are slipping away, river by river. What is left to us now are the two last primeval salmon territories: the wilds of eastern Russia and the forty-ninth American state of Alaska.
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In the summer of 2007, an Alaskan fish trader named Jac Gadwill invited me to come visit him at the height of the king-salmon run on the Yukon River—the longest salmon river in the world. “Do be prepared for a bit of ‘culture shock’ here,” Jac wrote. “Wonderful, loving people, but this is the USA’s own third world country. The most remote, ignored area of the United States, with the highest unemployment and poverty levels. Fortunately it also has the finest salmon by far in the world. This is why the Yupiks (meaning is ‘Real People’) settled here over 10,000 years ago. We just yesterday shipped kings from here to some of New York’s finer restaurants, direct to them, via FedEx.”

Two weeks later, after swooping over the mountains that separate southern Alaska from its wilder northern part and then cruising in low over the Yukon River basin, I stepped out of a tiny propeller plane and entered the corrugated metal shed that serves as the airport in Emmonak, Alaska. A figure whose look could fairly be summarized as “a great bear of a man” stood squinting at me. There was something familiar about him—a kind of Nick Nolte of the North with a little more warmth and girth.

“You Paul?” Jac Gadwill asked, his voice thick with the grit of ten thousand packs of cigarettes.

“Yeah.”

“Got here okay, did you?”

“Yep.”

He took a pause, stared down at the floor for a moment, and then looked up and appraised me with his head cocked at an angle. “Boy, you look good here, Paul,” he said finally. “You should stay.”

We went out to an industrial-size pickup truck loaded down with fishing gear flown in from Anchorage, four hundred miles away. We headed along the gray ooze of a road that led through the clammy late-spring fog. On the way Jac had this to say about his thirty years in the Alaska salmon business:

“In the lower forty-eight, people are sort of arranged. They know when they get out of school what they’re gonna do, what they’re gonna achieve. In Alaska it’s all mixed up. It’s like everybody’s running even along a mud track. But then all of a sudden, someone throws sand under one guy’s feet and zoom! Off he goes. And you’re like, ‘How’d he do that?’ Well, I’m kind of that person. A few years back, someone threw some sand under my feet, and off I went.”

Soon we arrived at a bunkhouse and an adjoining office building. Both structures were tidy and snug-looking and semi-sunk in that same gray mud. A sign hung in front of the office:KWIK’PAK FISHING COMPANY
 NEQSUKEGCIKINA





“I asked an elder in a village upriver a ways what the Yupik word for ‘good fishing’ was, and that’s what he came up with,” Jac said. “Well, when I had that sign done, I showed it to the Yupik here in Emmo to see what they thought of it. They just kind of stared and said, ‘Something to do with fishing, right?’ Turns out the dialect’s different in every village.” Following this (and many other things he would say over the course of the next few days), Jac let out a smoky  “Wha-ha-ha-ha-ha”—a raucous guffaw that brought to mind a cartoon character on the verge of launching a grandiose, doomed plan. “I  tell you,” he said, recovering from his laughing/coughing episode, “this thing is gonna kill me.”

“This thing,” as Jac likes to call the recently founded Kwik’pak Fisheries, is something both very new and extremely old in the ten-thousand-year interaction of man and salmon. What makes it old is its basic principle-native people in small boats fishing for wild salmon. What makes it new is the same principle—native people in small boats fishing for wild salmon. But unlike those who run the large canneries and fishing operations to the south in Alaska with a transient army of seasonal laborers, Kwik’pak’s founders are working toward something different. Instead of white men coming along catching all the fish or ruining the fishery with a dam as they did at Turners Falls, this time the Native Americans will reap the profits. This time they will sustainably harvest the fish, brand it with a hyperlocal name, and sell it back to the white man at a premium. Kwik’pak is the only seafood company in the world that has earned recognition from the Fair Trade Federation for its labor and compensation practices. It is native-owned and largely native-operated, with the exception of a few outside managers and salespeople like Jac Gadwill. If all goes well, the Yupik board of directors of Kwik’pak hope that these particular native people catching these particular Yukon king salmon will bring a product to market that will be one of the most valuable fish on earth. How and why this is a possibility is the modern history of salmon itself, a history that is unfolding even as I write these words.

“Why don’t you go take a look around town,” Jac told me as he headed up the ad hoc staircase to his office. “I’m gonna go call Fish and Game and see if we can’t get us an opening. I’II try the sugar-and-honey approach. If that doesn’t work, I’ll get my Lithuanian blood up.”
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Aside from the Kwik’pak Fisheries, an Ace Hardware store, and the local division of the state Department of Fish and Game, there is pretty much nowhere for the residents of Emmonak, Alaska, to go. Nor is there anywhere outside of town to go. Alaska is split at a diagonal roughly seventy-thirty between the northwest and the southeast. The southeasterly 30 percent has roads, outlet stores, Mc-Donald’s franchises, nail salons, psychiatrists, Californians’ summer-houses, and a phone number you can call if you’d like to claim a moose that you saw killed on the highway. The northwesterly 70 percent of Alaska has very little of all that. Seen from above, Emmonak is very clearly in the middle of that emptiness—a gray divot dug up from a massive golf course of hundred-mile-long neon-green moss fairways and water hazards bigger than cities. No roads connect it to anything. And yet walking down the village’s abbreviated thoroughfare, you can’t get away from the traffic. Grandmothers in babushka scarves, fathers with sons riding piggyback, even children clearly under the legal driving age all cruise their all-terrain vehicles up and down the hillocks in the road, shouting in the cold, foggy air.

The Yupik nation barely noticed me as they zoomed around town. A woman in the distance called out enigmatically, “Sweetie, Sweetie!” A ways down, in the yard of a kind of jigsaw-puzzle house made of salvaged sky blue plywood, a man grasped the eye socket of a bloody walrus head with his left hand and sawed away at a tusk with his right. “Sweetie, Sweetie!” the voice called. A purebred pug appeared out of the fog and sprinted toward the voice. From the second story of another jigsaw-puzzle house, a man scolded, “You sleep all day! Good-for-nothing—you can’t even catch fish! Damn Eskimo!” And for those who can catch fish, a yellow sign  posted throughout the town by the local Fish and Game Department declared:From June 1—July 15 a person may not possess king salmon taken for subsistence use unless both tips (lobes) of the tail fin have been removed. Clipping must be done before the person conceals the salmon from plain view.





On this day the salmon situation was making the Yupik nation particularly idle. Everyone was waiting for the handful of white men and women at the Department of Fish and Game at the far end of town to determine if enough salmon had escaped into the upper river to allow for a commercial “opening” of the fishery. Every year in every major river system in Alaska, Fish and Game sets what they call “escapement goals,”—that is, a total quantity of salmon that must escape capture so that a sufficiently large number of adults make it to their spawning beds to lay enough eggs to ensure a viable next generation. When I arrived in Emmonak, the Department of Fish and Game was in a “conservative regime.” They had been rattled since 2000-2001, when the Yukon king-salmon returns dropped far below their 53,000-fish average for still-unknown reasons. The fish’s numbers had been slowly inching their way back up again, but the year of my visit, escapement goals were not being met, and Fish and Game was proceeding with a degree of caution that was making people like Jac Gadwill exasperated. Jac mentioned that he had heard rumors of death threats.

But seen in the greater context of what has happened with salmon around the world, it’s easy to understand Fish and Game’s caution. When it comes to salmon, Alaska is a little like a wise old man sitting on a far northern perch overlooking the destruction that  humanity has wrought farther south. Almost visibly, the shock wave from the global near eradication of wild salmon seems written into the landscape of this richest of seafood states.

Before the Industrial Revolution, the world’s population of wild salmon was likely to have been four or five times greater than it is today. Even in areas where there was no direct outlet to the sea, “landlocked” varieties of salmon evolved and used large lakes, like Lake Ontario, as their own private oceans. It is not for metaphorical reasons that the principal river draining into Lake Ontario from New York State is called the Salmon River. Nearly every river in Northern Europe, including the Thames and the Rhine, also teemed with them. The oft-told story of prisoners rioting on account of being served too many lobster suppers in colonial New England applies to salmon dinners and Scottish prisoners as well.

But salmon abundance requires a set of river characteristics that have stood in direct opposition to human industrial development, and salmon were among the first fish to suffer extreme extirpation at the hands of humans. Salmon need rivers that are free-flowing, clean and oxygen-rich, and protected by significant timber cover. One by one, each of these characteristics has been removed from the world’s major salmon rivers. Free-flowing water has been eliminated first by small milldams and later by large hydropower complexes. Clean, oxygenated water has been voided by agricultural runoff and industrial effluent. Timber cover has been robbed outright by logging. And though these factors were well established and well known to be key to salmon survival since the 1800s, wild salmon as a commodity have never been economically valuable enough to deter the more immediately profitable human activities that destroy salmon. A remarkable memo from Julius Krug, the secretary of the U.S. Department of the Interior under HarryTruman, basically admits this.

“The overall benefits to the Pacific Northwest from a thoroughgoing [hydroelectric] development of the Snake and Columbia Rivers,” Krug wrote in the 1940s on the eve of the construction of the dams that decimated salmon runs 16 million strong, “are such that the present salmon runs must be sacrificed.” Only in retrospect and in the face of steep declines do humans smack their foreheads in dumbfounded realization and reach out, Lorax-like, for the last vestiges of wild salmon slipping from their outstretched hands.

In the late 1980s when I left college for a while, thinking I might disappear into the West and work as a fisheries biologist, I participated in one of these attempts at salmon salvage in rural Oregon. There, in the Willamette River Basin, I took habitat inventory of tree cover, built current diverters to create slack water for salmon juveniles, and trudged up and down streams all day long with a lazy career fisheries bureaucrat who listed on his employee self-evaluation that his greatest fear in life was falling into a river and drowning. We were looking for signs of spawning spring king salmon, a relative of the Yukon king and a fish that had lived in the Willamette River Valley for millennia. It was said to be one of the more delicious strains of the species. In my three months of stream surveying, I sighted one fish. To date there are very few examples of successful salmon restoration, for a variety of reasons. Often failures stem from the resistance of regulators to remove dams or restore streamside forests, but the vanishing or depletion of the original genetic material of the specific salmon run in question makes all restorations something of an uphill battle.

On an evolutionary scale, though, salmon have withstood epic cataclysms before—indeed, salmon species’ exceptionally broad stock of genes buffers them against periodic and dramatic contractions of population and range. In the 50 million years of salmons’ existence  on earth, lava flows, ice ages, and the rearranging of mountains have wiped out thousands of miles of salmon territory on a regular basis. But after each contraction, the richness of salmons’ genetic material has allowed populations to opportunistically seize on new habitat when it emerges. What makes the contemporary man-made salmon crisis unique and alarming is the effect humanity is having on the genome of all salmon species, simultaneously, throughout their global ranges. Pacific salmon are now extinct in 40 percent of the rivers where they were known to exist in California, Oregon, Washington, and Idaho and highly diminished in the runs that remain. In the whole of the Atlantic Ocean, wild salmon populations hover somewhere around five hundred thousand individuals compared with what may once have been a population of tens if not hundreds of millions of fish. It is in the wake of the salmon destruction carried out in the past centuries that fisheries’ managers in Alaska have zeroed in on the maintenance of genetic diversity as one of the most important factors in preserving wild salmon. But they have had to do this in the face of ever-increasing demand. In the last three decades, the harvest of Alaska salmon more than doubled, to over 200 million animals annually.

But even with demand growing yearly, managers reserve the right to act conservatively when they think things are going in the wrong direction. This was why the people on Emmonak’s main street, the people who fish the Yukon, had nothing to do. Salmon enter the Yukon Delta in bursts, and each burst represents a slightly different genetic subpopulation. After years of watching salmon runs implode, fisheries managers have learned that maintaining diversity within a given population is critical. Each burst may be headed for a slightly different bit of the Yukon’s nearly two-thousand-mile-long water-shed, and Fish and Game makes the argument that the more these  sub-subpopulations survive and thrive, the richer the overall salmon genome is and the more adaptable and elastic the population will remain in the event of a crisis.

At the same time, Fish and Game has to make allowances for another population living on the river: Yupik Eskimos. Fisheries managers will permit “subsistence openings” for a limited number of hours, during which time the Yupik can catch salmon for their personal consumption. These fish have to be readily identifiable as subsistence catch and not for sale (hence all those yellow signs talking about the clipping of tail lobes). Only once the number of salmon in the river exceeds both the escapement and subsistence goals does Fish and Game allow a “commercial opening.” And when a commercial opening takes place, the Yupik can sell what they’ve caught to Kwik’pak Fisheries.

On the Yukon a commercial salmon opening occurs in a relatively civilized fashion. There are only two fishing companies working the area, and the tribal unity of the people makes it basically a collaborative effort. In the more populous salmon regions to the south, where lower-forty-eighters often run the show, the moment Fish and Game declares an opening a dangerous game of waterborne, motorized rugby begins. Fish and Game draws a line of passage for salmon with floating buoys in the river, beyond which boats are not allowed to fish. Dozens of boats crowd the lines, bumping up against one another. Some boats are jet-powered, with no descending propeller, and can skip over other fishers’ nets. As the day progresses, Fish and Game gradually reduces the fishing area. There is a crush as the managers draw in the line. If you cross that line, you can receive an initial fifteen-hundred-dollar fine. If you do it multiple times, you get points on your fishing license, a bit like drunk driving. If it goes on too many times, they take your license and your boat.

But even though this kind of wild competition does not generally occur, the shifting regulations still make things tense. When I finished my tour of Emmonak and returned to the Kwik’pak offices, Jac Gadwill shushed me with a finger while he listened nervously to the announcement over the radio. A woman with a flat midwestern accent droned out the bad news:

“At this time Fish and Game will not be opening the commercial king salmon fishery. There will be a subsistence opening only in the Y-1 and Y-2 section of the river from twelve to six P.M.”

Jac slumped in his chair. He pulled a long drag off a cigarette and exhaled with a smoky cough.

“No milk and cookies for Fish and Game.”

He took off his baseball cap and ran his hands though his unwashed, slightly-too-long, sandy-gray hair. He glanced over to the wall where a chart favorably compared the Yukon king salmon’s fat content to that of other Alaskan salmon. Finally he pushed a button on the intercom and called out to his secretary.

“Hi, Jac,” she said.

“Yeah, hi,” Jac replied. “Can you see if Ray and Francine are around? I want to get Paul here out on the river.”

Jac loaned me a set of orange rubber overalls and a thick, very comfortable pair of wool socks and wished me good fishing.

 

 

 

An hour so later, a Yupik Eskimo named Ray Waska Jr. threw the hrottle all the way forward on his 150-horsepower engine, and his tiny metal skiff hurtled down the channels of the Yukon Delta. Francine, his wife, sat next to him in a camouflage outfit, and their teenage son, Rudy, perched at the front of the boat. Their three-year-old daughter, Kaylie, in racing-style pink sunglasses and a matching  pink jacket, crouched between Francine’s knees at the bottom of the boat. Their five other children were at the grandparents’ fish-smoking camp, hidden away in the channels twenty to thirty miles upriver.

If e. e. cummings had wished to retire to a place where the world was truly “mud-luscious” and “puddle wonderful,” then the Yukon River floodplain would have made a good choice. Minnesota boasts on its state license plate of being the Land of Ten Thousand Lakes. Alaska has 3 million, and it seems that a good number of them are the potholes and broken-off oxbows that surround the Yukon, the greatest of Alaskan rivers—a kind of Mississippi of the Arctic that bisects the state and continues far into Canada. There is so much of everything natural here—sky, wind, water, and, most memorably, clouds of insects that make a stinging helmet around your head the second the boat slows down.

How the Yupik find their way amid this shifting matrix of green sluices and bald shoreline is any white man’s guess. Hardly a tree or rock marks the route, and as with any truly productive salmon delta, land is semipermanent, sinking or rising at the whim of the river. Yet there was never a hesitation in Ray Waska’s steering. Turns were made with unquestionable assurance, until the engine cut out abruptly and Rudy Waska rushed to the front of the boat and started paying out net line, hand over fist. Suddenly we were subsistence fishing.

Once we set up, there was nothing to do. The net hung vertically in the water, a surface-to-bottom curtain a few dozen yards long blocking passage in a small portion of the river. There were so many salmon in the river at that point that even a partial obstruction in the current would result in fish. We were fishing with gill nets that had mesh openings big enough to accommodate the head and shoulders of a chum salmon—a less illustrious fish than a king salmon and sometimes called a “dog salmon.”

The buoys strung along the top of the set net started to twitch. I had seen only one wild salmon in my life—that single fish I sighted in my fish-counting days in Oregon two decades ago—and I rose in my seat with excitement. But on the Yukon, even though this year was turning out to be a poor one, there were still several hundred thousand king, chum, and coho salmon expected to arrive throughout the summer. Ray and Rudy Waska barely noticed the salmon slowly filling their net, twitching the buoys. The rarer kings have heads that are bigger than the day’s allowed mesh size, and they would be able to bounce off unharmed if they hit the net. It was all chums today. While chums are perfectly good to eat and also very sleek, beautiful animals, they are smaller, much more common, less fatty, and thus less prized by both Yupiks and nonnatives. Kwik’pak has recently been trying to rebrand chum salmon as “keta”—the native name—but the fish has yet to catch on. Nobody was in a hurry to haul.

But haul we finally did. After just four hand-over-fist pulls on the nets, the first three salmon were in the boat.

“Chums,” Ray said, pronouncing the last consonants hard and sharp, the way that the Yupik tend to do with English words, making it come out as “chumps.” We hauled some more and fish after fish flopped in the boat, their mouths and gills ripped up by the nylon net. The big white plastic well, about the size of a concert grand piano, in the center of the boat quickly filled up with salmon. It was a little like factory work. Haul, haul, salmon, salmon, flop, flop. But just as things started to seem commonplace, Ray tensed up. He pushed his son out of the way and expertly handled the net. He made one last haul, and thwap!—a much bigger, more beautiful salmon lay on the deck. It had accidentally snared itself in a net meant for chums, the twine wrapped thrice around its jaw.

“King,” said Ray, the faintest trace of excitement in his voice. The fish was about thirty pounds, twice as big as the chums, and had a steel-colored head that stood out from the rest of its body like a knight’s helmet over chain mail. If the fish had not opened its mouth when it approached the net, it would not have snared its jaw. It would have bounced off and slipped through and advanced perhaps all the way to White Horse, Canada, where it might have laid its eggs and lived a fulfilled life. But instead Ray reached in and ripped out two of its gill arches, and blood poured onto the deck. A bled fish dies faster, and its value is increased because it lasts longer frozen.

Since Fish and Game had declared a subsistence opening only, the king salmon could not be sold to Kwik’pak Fisheries. But nobody had said anything about barter, something I supposed fit loosely into the category of “subsistence.” When the grand-piano fish well was full to the brim with salmon, we pulled up anchor and blasted our way farther upriver. The wind was starting to penetrate my rubber overalls. The only parts of my body that were warm were my feet, stowed snugly in Jac Gadwill’s socks.

Around a bend our boat slowed again. The insect helmet formed over each of us, and suddenly, rising up from the water, was a black oil tanker. It was making the long haul, taking oil out of the area of Alaska that is nowhere and transporting it to somewhere. We pulled up next to the ship and banged on the hull. Some prior communication had evidently taken place, because a few moments later a dude appeared on deck carrying two ten-pound packages of frozen chicken parts. Francine Waska stood and smiled and took the packages and laid them on the deck of the boat. They were an ugly reminder of the way the world is going. Yellow foam backing. Plastic wrap. A bar-code sticker that said “$19.99.” Francine appraised the packages.

“Gee,” she said, “I hope this doesn’t have freezer burn.”

Ray nodded to the galley cook and reached down into a cooler. With one huge haul, he grabbed the king salmon and threw it up onto the ship’s deck, where it landed, shimmering beautifully, steel-colored in the watery sunlight.

A pause.

“Holy shit,” said the cook. He looked down at it and shuffled his feet and glanced at the frozen chicken he’d traded in return.

“Hold on a sec.” He slipped a hand into the gill plate of the salmon, dropped the fish, picked it up again, and disappeared into the galley. He returned in a moment with two more Safeway packages of frozen ground beef.

“Gee, thanks,” said Francine. She looked at them and turned to me. “Do you think these have freezer burn?”

Before I had time to answer, Ray had loosened the rope and pushed his skiff back and once again we screamed down the river.

 

 

 

The Yupik don’t seem to hold many grudges. Even after many centuries of unfair trading with the rest of the world, these kinds of exchanges are made with a minimum of reflection. Perhaps it’s because the Yupik see the wild raw materials so plentifully within their grasp as essentially mysterious. The processes by which the world synthesizes sun, water, and earth into a slab of endlessly useful pink, healthful salmon flesh are unquantifiable. What is important is that those pink slabs return each year, uninterrupted, in large enough numbers to fill the Yupik smokehouses and drying racks so that folks can make it through the winter or sell enough to educate their children and improve a community that suffers one of the highest suicide rates in the United States.

The Fair Trade Certification of the Kwik’pak Fisheries is an attempt to try to mend the relationship of native fishermen with the rest of the world. A high price is sought for the Kwik’pak catch, and much of the profits from the company go back into the community. But no matter how much I nodded in agreement when told of the good intentions behind this new kind of fair fish trading in the world, I could not get out of my mind the more basic trade that I had witnessed aboard Ray Waska’s skiff—the exchange of thirty-odd pounds of frozen, processed chicken and beef for a thirty-pound fresh king salmon from the wild currents of the Yukon.

The root of what seemed to me to be a quintessentially unfair trade stems from a more profound imbalance in the world. Whereas Alaskan salmon outnumber Alaskan humans by a ratio of fifteen hundred to one, the global human population outnumbers the global wild salmon population probably somewhere on the order of seven to one. If wild salmon were really the only option for the rest of the world to eat, then by all rights Ray Waska’s king should have cost a fortune, exponentially more than that ground chuck and those chicken parts. But unlike the Yupik Eskimo mentality, the Judeo-Christian mind is governed by a faith in improvement and transformation of the natural world. The Yupiks wait for game to arrive. Judeo-Christians see the arrival of food on their plates as something that can be scheduled and augmented by focusing effort.

As early as the time of Moses, God commanded humans to seek out, select, and breed animals and plants in a way that would differentiate them from the wild melee around them. “Thou shalt not let thy cattle breed with unlike animals,” God commanded Moses in one of the first published recommendations for controlled food culture. “Thou shalt not sow thy field with two kinds of seed.” It is a commandment to isolate and focus our attention on a discrete set of  plants and animals. To dewild them from their context, so to speak, and to grow them in an efficient monoculture.

Over the last four thousand years, this dewilding of animals has been accomplished primarily through a practice that has come to be called “selective breeding.” From the time of Moses until the Industrial Revolution, we have progressively selected individuals within animal populations possessing sets of traits that suit our purposes. This “improvement” of our livestock occurred slowly at first, with animals becoming gradually more useful decade by decade. The slowness of the progress was due mostly to the fact that when humans first began selecting traits, they selected them according to what they could see. It was understood since the Roman era that a white-faced cow would have a good chance of producing another white-faced cow. A speedy sire and a quick dam were seen as good bets to create another fast horse. An ignorance of the unseen genetic truths that lay behind these traits kept humankind from delving any deeper.

This breeding by outward observation was encapsulated by the first truly systematic animal breeder, the British animal-husbandry pioneer Robert Bakewell. In the mid-eighteenth century, Bakewell coined the phrase “like begets like” and set about isolating sheep and cattle that had traits he felt were universally appealing to breeders. So confident and relentless was Bakewell in his breeding practices that he created entire family lines of sheep and cattle that still form the basis of the world’s major animal breeds. The “like begets like” school of thought continued into the early twentieth century with an ever-increasing degree of complexity, but it took a gut-sucking world depression for the next step in animal breeding to emerge.

At the height of the Great Depression, a professor at Iowa State  College named Jay Laurence Lush began codifying the internal traits of animals into a system of breeding that selected not what individual animals looked like but rather how efficient an entire population of animals could be at turning feed into flesh. The child of farmers, Lush was forever preoccupied with the practical. No doubt he had observed through breeding on his family’s own farm that a “like begets like” approach had certain limitations. As he grew to adulthood and was increasingly surrounded by hungry countrymen who could not afford the price of meat, he began looking into how traits could be systematically and more accurately passed on to subsequent generations.

Throughout the 1930s and ’40s, Lush developed a collection of theories that distilled down to their basic elements could be summarized as this: Improving just one animal is not enough to bring about rapid change in the productivity of farm animals. The true expression of progress that we seek is the improvement of a whole population, a new race, if you will. Instead of trying to breed one ideal animal, breeders need to focus on moving the average qualities of an entire population closer to an average that is more in line with what humans can use.

And more than anything else, what humans could use out of a population of animals was more meat for less cost. In animal husbandry, feed is traditionally the biggest cost for any farmer. Before Lush and his theories were applied, many animals required as much as ten pounds of feed for every pound of meat they produced. But over time, by coming to an understanding of the genetics that regulate growth within a population at large, breeders were able to apply Lush’s principles and accelerate growth rates so that the “feed conversion ratio”—that is, the number of pounds of feed required to produce one pound of meat—could be lowered substantially. It is this  accomplishment that enabled the galley cook of that Alaskan oil tanker to buy ten pounds of chicken parts from Safeway for the astronomically low price of $19.99. The animal that produced that meat came to market twice as fast after consuming only half as much feed as an animal that Robert Bakewell would have raised.

Though the work of Lush continued in terrestrial animals, there was one major limiting factor that slowed the rate of improvement of a population over time: cattle and sheep produce only a few offspring in the course of their lives. The progress of discovering which parents create the most productive animals was limited by the small sample size of each new generation. Many crosses of many families were dead ends further limiting progress. Much backtracking had to be done. Improvement, relatively speaking, was gradual.

But in 1963 a meeting between Jay Laurence Lush and a young Norwegian animal breeder named Trygve Gjedrem suddenly opened up an entirely new avenue. For the Yupik nation and anyone else in the world who had anything to do with wild salmon, that meeting would change everything.

 

 

 

Trygve Gjedrem is semiretired now, but you can still find him animatedly moving around the offices of a Norwegian research institution called Akvaforsk. Akvaforsk’s offices are located in the town of Ås, nearly as far north as Kwik’pak Fisheries but on the opposite end of the human/salmon relationship.

To get to Akvaforsk, you must first pass through the IKEASHOWROOM-LOOKING Oslo Airport and then travel south for half an hour on a local train, yellow and clean and as steady on the rails as a zipper. Unlike most other European or American cities, Oslo gives up quickly to the countryside, and within a few minutes the whitest  of snows blankets the pleasantly rolling hills, dairy farms, and cozy-looking wooded hamlets. Crisp, well-defined cross-country-ski tracks run alongside the train, and Norwegians, who seem more comfortable on skis than they do on foot, whisk by in precise, healthy strokes, sometimes keeping pace with the train as they glide downhill.

Perhaps it was the snowy northern climate where I met Gjedrem, but sitting there in a little leather cap with blue twinkly eyes, he looked to me like one of Santa’s more senior elves. When it comes to salmon, it turns out, he is much more like Santa himself.

If he had proceeded along with life as he originally intended, Trygve Gjedrem would have had nothing to do with salmon. He was trained as a sheep breeder, and sheep were what he knew best. During his youth Gjedrem and most of the rest of the European agricultural community were captivated by the success that Americans were achieving in improving animals for human consumption. This was part of a larger trend in the agriculture of the 1960s that came to be known as the “Green Revolution”—a series of scientific leaps in crop and animal development that caused agriculture to become substantially more productive. The Green Revolution is largely credited with having successfully staved off famine in India, China, and elsewhere in the developing world just as populations were booming. And in 1963, when Gjedrem went to the States as part of a foreign-exchange program, he was thrilled to meet one of the principal architects of the animal side of the Green Revolution, the animal-breeding theorist Jay Laurence Lush. “Lush was a fantastic man,” Gjedrem told me as the snow sparkled outside his window, “a great man. But he was a quiet person. He did not use hard words.”

Unbeknownst to Lush, there was an experiment going on in Norway at the time of Gjedrem’s U.S. sojourn that would greatly  amplify the influence of his theories. Beginning in the early 1960s, around the same time as wild Atlantic salmon were being fished into oblivion off the coast of Greenland, two brothers in the Norwegian town of Hitra named Sivert and Ove Grøntvedt began collecting salmon juveniles and raising them in nets suspended in the clear waters of the local fjord. Of all fish, salmon proved particularly adaptable to this process. Generally speaking, most of the fish we like to eat hatch out of microscopic eggs and require microscopic food to get through the first phases of life—something very hard to replicate in an artificial environment. Salmon, however, hatch out of large, nutrient-rich eggs and live off an oily yolk sac for the first weeks of their lives. They are quickly able to transition to eating chopped-up pieces of fish. Something the Hitra brothers were able to obtain easily from the dense herring population in the fjords of coastal Norway.

The Hitra trials overcame an essential problem that happens with salmon in nature. With most salmon a substantial number of young die in the early phases of life. This mortality may be more than 99 percent in natural systems. But by keeping the fish protected from predators in net cages and giving them a regular food supply of herring and other small fish, the first salmon aquaculturists reversed nature’s equation. Suddenly many more animals were surviving, and with wild salmon already in steep decline those fish could be sold at a considerable profit. “They really earned money!” Gjedrem told me, slamming the table with his open hand on each downbeat. “And they told their brothers and sisters around the coast, ‘WE MADE MONEY!’”

Seeing the success of the Grøntvedt brothers, Gjedrem and his thesis adviser, Harald Skjervold, realized that the breeding logic of Jay Laurence Lush, if applied to salmon, had huge potential. Up  until the meeting with Lush, the initial profits being made in the nascent Norwegian salmon-farming industry were being gleaned from fish that were essentially wild in their genetic makeup. No one had done the hard work with salmon breeding that Lush and his four thousand years of predecessors had done with cattle and sheep. “I am a breeder,” Gjedrem told me, “and we thought it was important to get started by first selecting a breed of fish. If there was going to be real success, we realized we could not have efficient production based on wild animals.”

Moreover, the Norwegian breeders had one thing that modern cattle breeders didn’t have: a vast genetic reservoir of wild animals from which to draw the most favorable genes. Since wild cattle were domesticated many millennia ago, without any coherent genetically based selection methodology, many useful genes may have been lost and never made it into the animals we eat today. But at the time Norwegian salmon breeding began, wild salmon were still viable and diverse. The genetic potential was enormous.

The initial selection of farmed Atlantic salmon took place from fish drawn from forty different river systems. Every salmon river has its own unique set of challenges to which fish must adapt. Some rivers are very long, like the Yukon, and require animals that can build up tremendous fat reserves in order to survive the extended journey. Others are very far north, with only a short season of warmer temperatures, and require a fish that can maximize growth, particularly during its juvenile phase. But whatever the manifestation of difference that occurred in different strains of salmon, the first salmon breeders realized that crossing and recrossing the specific families from the original forty rivers would result in salmon that grew faster. And because salmon, unlike cattle and sheep, can produce  many thousands of offspring in the course of their lives, once  favorable individuals were found, just a few matriarchs and patriarchs could form the basis of a whole new race of highly productive fish. A domestic population could be created quickly that would be quite different from the initial wild forebears.

For Gjedrem and the other breeders of Akvaforsk, it was as if they had discovered a new continent of possibility. “The goal with growth rate is to get upstairs,” Gjedrem told me, sketching a rudimentary staircase on a piece of paper in front of him, “This footstep—that’s the generation interval. And the game is to step up. Because of Lush’s theories, we were sure that we could walk up the stairway with salmon. The first results showed us that there were dramatic differences between the best growing families and the worst. . . . And what is so impressive is that each generation, each step up, we made progress of thirteen- to fourteen-percent improvement in growth rate.”

In other words, within just seven generations—fourteen years—the Norwegians were able to double the growth rate of salmon—something that had taken thirty generations and sixty years of applied breeding, not to mention an unknowable amount of Neolithic-era undocumented selection, with cattle and sheep. The end result was the breeding of a fish that while still technically the same species as its forebears was markedly different in its internal metabolism. Some scientists refer to this separate line of salmon as Salmo domesticus. By the standard of sheer numbers, Salmo domesticus is now the most successful salmon in the world. For it was domesticus that the Norwegians were to use when they turned salmon farming from a domestic endeavor to an international juggernaut.

The emergence of Salmo domesticus helped Norwegians increase production of farmed salmon to a world-dominating half million tons in just thirty years. Once the Norwegian fjords were full of salmon cages, the farming methodology and the genetic stock of  domesticus were exported by Norwegian salmon companies to other cold-water, fjord-rich territories like southern Chile, Nova Scotia, and British Columbia. Indeed, the most striking thing about Chile’s largest fish market in the Patagonian town of Puerto Montt isn’t the exotic kingklip and the fist-size barnacles on display. It is the five-foot-high piles of bright orange salmon fillets shining slick and fresh in the austral sun.

Before the Norwegians came along, there were no salmon living in the world south of the equator—the equator acts as a thermal barrier that the cold-water-requiring wild salmon could not cross in nature. Today there are hundreds of millions of salmon in Chile, which is now the second-largest salmon-producing nation in the world. A further result of Gjedrem’s efforts is the outright domination of farmed salmon over wild salmon. Every year more than 3 billion pounds of farmed salmon are produced, around three times the amount of wild fish harvested. Many of those many millions of farmed salmon, whether living in Norway, Chile, or Canada, can trace their heritage back to the breeding lines created at Akvaforsk in 1971.

To people who trade in wild salmon, like Jac Gadwill of Kwik’pak Fisheries, this seems like the worst kind of bastardization. “A cage is a cage is a cage,” Jac told me when I asked his opinion of farmed salmon. “The life of a wild animal is completely different to the life of an animal in a feedlot. What happens to a fish if you don’t let it swim? I suppose you could take a Fijian boy and raise him in Guyana and maybe he’d still wind up a fat boy, but I don’t know.”

But Trygve Gjedrem sees nothing wrong with a dominant strain of domesticated fish emerging in the world. Indeed, there is something in artificial selection that needs to be kept in mind when thinking about the health of the ocean in larger terms. Farmed  salmon are the most consumed farmed finfish in the Western world. The salmon-farming industry requires an enormous amount of food. And with salmon a lot of that food consists of other fish that are harvested from the wild. In an unimproved state, farmed salmon require as much as six pounds of wild fish, ground up and turned into pellet feed to produce one pound of edible flesh. Selectively bred salmon, meanwhile, have reached a point where less than three pounds of wild fish can produce a pound of salmon. And as salmon continue to be bred into a more and more efficient consumer of marine protein, that ratio is likely to drop.

But there is also a risk. The tamed-salmon genome is now markedly different from the wild-salmon genome. When tamed salmon escape into the wild (as they do in the millions every year) they risk displacing a self-sustaining wild fish population with a domesticated race that is not capable of surviving without human support.  Salmo domesticus has been bred to eat a lot and grow fast in a controlled environment, but it has lost many of the fierce, determined traits that make a wild salmon able to swim against powerful currents, withstand fluctuations in temperature, and spawn in a river besieged by predators. Critics argue that escaped farmed salmon may outcompete wild salmon in some phases in their life cycle only to be unable to reproduce later on down the line. Some maintain that this could have a fatal impact on the long-term viability of wild salmon everywhere.

In spite of these risks, Gjedrem believes that improvement should be the norm for all farmed fish. “With the exception of Atlantic salmon, we are so far behind terrestrial food production,” he told me, driving me in his little blue car back to the little yellow train across the snowy white Norwegian dales. “Think of the Green Revolution  of the 1960s! Since the Green Revolution, there has been no major starvation in India or China. The same thing should have started by now with fish and shellfish.”

Of all the people I’ve met in the world of seafood, Gjedrem seemed the most baffled by the way salmon farming has been increasingly targeted by nonprofits as a polluting, environmentally degrading industry. Gjedrem is a child of the Depression, and the formative experiences of his childhood were poverty and human starvation. Any move away from that baseline is progress. His blue eyes twinkled, and he seemed to bristle with excitement when he talked about all the people the ocean could feed if breeding principles were put into place in a rational manner. “It’s such a waste of resources,” he declared of the world’s failure to embrace selective breeding of fish. It was not in fury or anger that he said this, but with a kind of bewilderment. Why even allow for the possibility of starvation?

As we reached the train station and said our good-byes, I remembered one last thing I’d meant to get his opinion on. I told him how I’d heard that farmed salmon descending from the original Norwegian breeding lines had escaped from their net pens in Canada, and there was evidence that they were establishing themselves in west coast rivers. At this, Gjedrem smiled and smacked the steering wheel of his little blue car.

“Hah!” he said. “I was wondering when that was going to happen.”

There was neither concern nor criticism in his voice. Just the quiet observation of someone of an earlier generation. Someone who saw the interplay of wildness and domestication as an ongoing drama where mankind was the central character and human starvation the archest of enemies.
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Starvation is a phenomenon still very much alive in the memories of the Yupik nation, particularly the memories of tribal elders. True, the younger generation has grown up accustomed to having access to frozen packages of chicken parts and ground chuck from the lower forty-eight, but grandparents still recall a time when the only thing that got you through the winter was salmon.

A day after our processed meat-for-wild salmon swap on the Yukon River, Ray Waska drove me two hours upriver to his family’s fish camp. There Laurie Waska, the seventy-five-year-old matriarch of the Waska clan, put me to work breaking down four hundred pounds of salmon. The camp consisted of a tidy blue house at the center of a clearing, a corrugated-steel smoking shed, and a four-legged corrugated-steel canopy under which Laurie and I sat. Dozens of grandchildren, some directly related, some adopted, ran around in the grass and mud.

Using a fan-shaped ulaaq—a fish-cutting knife—fashioned from the blade of an old circular saw, Laurie got to work on the salmon. Opposite from the way a commercial fish cutter would work, she started her filleting at the bottom of the animal, making a slit on either side of its anal fin and then hewing the meat upward toward the top. The fillets were smooth, orange, and flawless. If subsistence fishing doesn’t pan out, Laurie could probably make a good living behind the counter at Zabar’s or any other premium New York retail salmon outfit.

When I gave it a go, I was extremely conscious of her staring at me. In this subsistence environment, I was trying to fillet as close to the bone as possible. Laurie frowned at what I had done and took the ulaaq away from me.

“Too much meat,” she said.

“I was trying not to waste.”

“Too much meat.”

I tried to do another salmon following her instructions, angling the ulaaq up as I cut to make a fillet about an inch and a half thick. A thinner fillet, it turns out, is better for smoking and drying. It is moisture that ultimately causes rot, and a thinner cut will allow water to work its way out of the flesh. Laurie picked up another ulaaq, and we worked silently in tandem. She did three salmon for every one of mine.

“That one’s pretty good, isn’t it?” I said, holding up my second fish.

“It’ll dry.”She stared down at the pink-orange mess of meat and bones that accumulated at our feet. We were literally up to our ankles in lox.

The inherent seasonality of wild salmon, the handful of weeks of extreme salmon abundance followed by months and months of no salmon at all, is a problem with which both Native American subsistence fishermen and Western salmon entrepreneurs have always had to contend. The Yupik address the problem by building smoking and drying sheds. Nonnative Alaskans, however, dealt with the problem by putting salmon into a can.

Before salmon farming was invented, most people did not have access to fresh salmon. Pollution and dams had ruined any salmon river that was unfortunate enough to be near a large human population center. Industrialized human societies and wild salmon have, with very few exceptions, never found a way to live harmoniously in proximity to one another. And so in the prefarming days, the only way wild salmon could reach the majority of consumers was in a can from Alaska.

To this day the majority of the salmon infrastructure in Alaska revolves around canning. You can see this in any of the small towns up and down the coast of the state. Over the course of the last century, entire factories were built at the mouths of rivers with huge vacuum tubes extending from their roofs down into the holds of waiting tender boats that in turn gather up salmon from the smaller skiffs working the river. From the wildest of provenances, the fish are converted into sliced orange chunks and amalgamated together on palates of unlabeled “bright stacks” at the backs of the riverside factories. They are differentiated only when an order comes in from one of the big canning marketers, at which point they are reincarnated as Bumble Bee, Icy Point, or Ocean Beauty.

The only choice that middle-class homemakers had for years was canned wild salmon, baked by our grandmothers into all sorts of horrendous casseroles and croquettes. Farmed salmon changed all that. Unlike canned salmon, which may sit on shelves for years at a time, most farmed salmon comes to rest on ice before our eyes at the seafood counter within forty-eight hours of its death. Moreover, unlike wild salmon, which traditionally came to market only during specific seasons usually only a few months long, farmed salmon is available fresh year-round. And as the Norwegian (and later Chilean and Canadian) breeders increased the feed efficiency of farmed salmon, the price became lower and lower—so low that today it is comparable with the price the oil tanker’s galley cook paid for the ground chuck he traded with Ray Waska out on the Yukon.

But there was a strain of people who most decidedly did not like farmed salmon. Many of farmed salmon’s detractors were keepers of the vestigial recollection of wild salmon that was slipping away from human memory. People who had sportfished for salmon, perhaps, or those who during the 1970s environmental movements had  become familiar with Native American folktales of the wild salmon runs that had been lost. There were also owners of coastal property, particularly in Maine and Washington State, who did not like the look and the smell of salmon farming that began creeping up the coasts of Canada and the northern U.S. coastal states in the late 1980s and early ’90s.

Fish farming in its first incarnations is almost always a privatization of a public resource—a mad-dash grab for ocean farming sites that previously belonged to no one. And the more efficient salmon farming became, the more environmentally problematic the industry became. The increased efficiency of improved, selectively bred salmon caused the fish to flood onto the market. Prices plunged. Farmers desperately opted to expand and grow more total pounds to compensate for the loss in per-pound revenue. Good farming sites with strong currents and clean water became rare. Farms were sited with poor water circulation and often in proximity to passageways for dwindling runs of wild salmon. As density of salmon farms increased, nitrogen wastes built up, causing algae to bloom and die and, in the process, deoxygenate the water. Overcrowding of farms attracted parasites, like a bloodsucking creature called a sea louse, which has been shown to be transferable from farmed populations to wild salmon runs. Diseases like infectious salmon anemia were born, first in Chile and then in the rest of the world, wiping out whole farms in a week. Diseases and pollution are classic problems associated with any kind of animal husbandry, but in the case of salmon farming all of this occurred within the context of a wild environment. And above and beyond all that, there was the essential feed equation that to many environmentalists didn’t make sense: why use three pounds of wild fish as feed in order to generate just one pound of farmed salmon?

But while all these problems were significant, each one was hard to quantify. No one quite knew how many wild salmon were suffering as a result of farming operations. No one quite knew how much waste was building up in coastal waterways. No one knew if the continued harvest of wild “forage” fish for salmon feed would do long-term damage to marine ecosystems. Aquaculture facilities when viewed from land are innocuous-looking, a daisy chain of a dozen or so hoops with nets hanging below, floating in a flat plain nearly even with the water. There is a fishy smell at feeding time, and water can grow cloudy in extreme concentrations, but to the untrained eye the effects seem minimal. Nonprofits and coastal advocates flailed their arms and tried to get public attention, but no one seemed to take notice. In the early 2000s, however, a different approach was launched that drew on the experience of earlier food reform movements. Looking back on the commercial success of his 1906 meat-packing-industry exposé The Jungle, the best-selling Socialist author Upton Sinclair once lamented, “I aimed at the public’s heart and by accident I hit it in the stomach.” Taking a page from Sinclair, marine conservationists realized that the way they could bring attention to the problems with the salmon industry was to aim for the public’s stomach directly.

 

 

 

David Carpenter is a gentle-eyed, white-haired physician whose offices are in a Legoland-style spur off the main campus of the University at Albany, smack in the shadow of General Electric, viewed by environmentalists as one of the most serious polluters of New York State’s Hudson River.

Carpenter’s training is in medicine and public health, but over the years his research has focused on toxicology and his advice has  been sought out in relation to polychlorinated biphenyls, or PCBs, a by-product of the manufacture of electric insulators, flame retardants, and, most recently, computer chips. Over the course of the twentieth century, General Electric’s plant on the Mid-Hudson River had discharged over a million pounds of PCBs into the river. In the 1960s it was discovered that those PCBs had entered the aquatic food chain and passed on into wild fish. Striped bass, a fish that spawns in the Hudson, was one of the first indicator species for PCB pollution and was largely responsible for the U.S. government’s lowering the PCB contamination threshold on fish from five parts per billion to two parts per billion. But PCB contamination has spread beyond the rivers into the ocean at large. “What we are seeing is the overall contamination of the oceans and the food web within the oceans,” Carpenter wrote me recently. “The rivers have contaminated the oceans, and the PCBs are getting bioconcentrated within the ocean food web.”

Carpenter had on numerous occasions testified about the ill effects of PCBs, which include liver enlargement, memory loss, and fetus mutations. Most devastatingly of all, Carpenter’s research showed that PCBs were a tremendously difficult compound to flush from the human body. The same inertness that made PCBs an ideal flame retardant and insulator made them equally impervious to human enzymes that try to cleave and eliminate them from the body. “The average half-life of a quantity of PCB,” Carpenter told me, “is ten years.” In other words, ten years are required to remove half of a quantity of PCB contamination from the human body. A person who ingests a sizable quantity of PCBs in his teens will likely be carrying around at least some of the chemical until he dies. No PCBs have been manufactured in the United States since 1977, but their legacy lives on in the fatty tissue of Americans.

In 2002 the issue of PCB contamination began to draw the interest of a major U.S. foundation called the Pew Charitable Trusts. For the preceding decade, Pew staff had been tracking the environmental impact of salmon farming but were frustrated by the failure of the public to understand the scope of the problems associated with these operations. Pollution, the spread of disease and sea lice to wild populations, the genetic mixing of farmed and wild populations, the grinding up of wild fish into salmon feed—none of it seemed to grab the popular imagination. As Joshua Reichert, the managing director of Pew’s Environment Group, told me, “The public as a whole doesn’t care much about the problems associated with the farming of marine fish.” None of these issues, Reichert said, “seemed to affect people in the way that they approached farmed salmon and wild salmon or their proclivity to buy one or the other.” Even worse, Reichert felt, consumers seemed to perceive salmon farming as a net gain for the environment. “The public has been led to believe that the production of farmed fish actually lessens pressure on wild stocks,” said Reichert, “and we did not believe that to be the case. In fact, we believe the opposite is true.” It was consumers’ lack of information about farmed fish and their general failure to understand the bigger ecological issues around domesticating salmon that drove Reichert and his staff to start seeing if farmed salmon had a connection to something consumers did care about: their own health.

Reichert and others at Pew had heard reports that several samples of farmed salmon had shown higher levels of PCBs than wild salmon. Based on these initial hints, they decided to commission the largest study ever undertaken of farmed and wild salmon, with Ronald Hites at the University of Indiana leading the research in conjunction with David Carpenter.

When Hites, Carpenter, and other members of the study examined  the flesh of salmon from around the world, they found that there was an overall difference in PCB contamination between farmed salmon and wild salmon. This is not due to any kind of genetic engineering or because the water that farmed salmon swim in is in some way polluted; contamination in salmon comes from what salmon eat. PCB pollution occurs all over the world, particularly in the Northern Hemisphere. PCBs enter the food chain when microscopic plankton absorb the chemical across their cell membranes. Small fish then eat the plankton and, because PCBs are not easily flushed from body tissue, retain increasingly greater amounts of PCBs the more plankton they eat. When small fish are ground up into feed pellets for salmon, PCBs are again transferred further up the food chain. Just as the little fish “bioconcentrated” PCBs in their flesh when they ate plankton, salmon bioconcentrate PCBs even more when they eat small fish. Generally speaking, PCB concentrations are amplified with every step up the food chain.

But wild salmon, it turns out, eat differently from farmed salmon. Two species in particular—wild sockeye salmon and wild pink salmon—are practically filter feeders, subsisting on tiny shrimp and other small crustaceans. This near microdiet is one or more “trophic levels” below the fish-derived pellets that are typically fed to farmed salmon. Since PCBs and most industrial pollutants tend to amplify every step up the food chain, the lower on the food chain a salmon eats, the fewer contaminants a salmon is likely to have in its tissues. Added to this is the fact that PCBs tend to accumulate in fatty tissue. Farmed salmon average 15 percent fat content and wild salmon average around 6 percent, so wild pink and sockeye salmon have a bioconcentration of PCBs much closer to that of other filter feeders than to fish-only-eating farmed salmon. If you were to take those same wild Alaskan salmon out of their native  environment, put them in a pen for a year, and feed them manufactured feed pellets from a contaminated source, their PCB levels would rise. Generally speaking, bad feed equals bad fish.

But within this cardinal rule, there are also more subtle corollaries. Feed differs from region to region. In Southern Hemisphere countries (like the world’s second-largest salmon producer, Chile, for example), salmon are considerably cleaner. That is simply because, overall, there is far less industry in the Southern Hemisphere than in the Northern; therefore Southern Hemisphere feed pellets are correspondingly lower in industrial pollutants.

But the subtlety of this information did not make it into the press. Like all information on food safety, it reached the public in binary fashion—wild salmon are good and farmed salmon are bad. And there was an immediate drop across the board in farmed-salmon consumption. Perceptual improvisations also occurred in a kind of toxicological game of telephone. Armchair environmentalists have often pointed out to me that farmed salmon have high levels of mercury. In fact, mercury contamination in farmed salmon is not a particularly salient issue. No significant difference in mercury levels has been found between farmed and wild salmon, and neither farmed nor wild salmon have dangerously high levels of that contaminant.

The Hites and Carpenter study also spurred counterattacks from the salmon-farming industry, which claimed that there were important benefits from eating oily fish like farmed salmon that outweighed risks from PCBs. “Long” fatty-acid chains found in salmon, such as docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA)—often referred to collectively as the omega-3 fatty acids—are used by fish to keep their cell membranes pliable in cold-water environments like coastal Greenland and Alaska. When eaten  by humans, these amino acids have the same effect on human vascular tissue—keeping veins and arteries fitter and more youthful longer. The salmon industry argued vehemently that this effect was not being taken into consideration by the Pew-funded study. This position was amplified when the National Institutes of Health funded a study by the Harvard Medical School’s Dr. Dariush Mozaffarian. The Mozaffarian study compared the risks of cancer death from PCB poisoning related to farmed-salmon consumption with the risks of coronary heart disease death from not eating farmed salmon. When I spoke to Mozaffarian this past year, he told me he felt that comparing the PCB cancer risks of eating farmed salmon with the coronary risks of not eating oily fish like farmed salmon was like “comparing sesame seeds with watermelons.” Mozaffarian’s meta-analysis found that 23 cancer deaths per hundred thousand individuals were likely to occur if people ate three portions of farmed salmon per week. If the same hundred thousand people did not eat farmed salmon or other oily fish, 7,125 deaths from coronary heart disease were likely to occur. Carpenter and others have subsequently countered that they believe Mozaffarian’s selection from the scientific literature for his meta-analysis was not representative of the larger trends and failed to take into account preliminary evidence that PCB contamination in farmed salmon may offset the coronary benefits of omega-3 fatty acids that an eater of farmed salmon would likely obtain.

Mozaffarian says he would and does feed farmed salmon to his two-year-old child. Carpenter maintains that farmed salmon is “dangerous food.”

There is, however, one point on which Mozaffarian and Carpenter agree. A single 1.8-gram pill of omega-3 oil supplements, available in forms that are guaranteed PCB-free and harvested from  sustainable sources, provides as much coronary benefit as eating salmon, farmed or wild.

 

 

 

The lower-forty-eighters and Europeans who eat the bulk of the world’s farmed and wild salmon are endlessly obsessed with prolonging life and avoiding long-term health risks. But the native people who catch wild salmon today, like the Yupik nation of the Yukon Delta, seem to have an increasingly tenuous hold on existence. A bad turn of fate can be all it takes to make a tribal member voluntarily leave this troubled world, particularly if that tribal member is a young person. While I was out at the Waskas’ salmon-smoking camp, a pickup truck in the Yupik town of St. Mary’s drove off the road and killed two of the teenagers inside.

“Now there’s gonna be eight suicides,” Jac Gadwill said.

He looked as if he hadn’t slept. It was unclear whether it was the deaths that had kept him up or the Arctic summer sun, pouring in the windows of the Kwik’pak Fisheries bunkhouse all night long.

“It’s true,” Jac said to me. “You’ll see.”

A little while later, we crammed ourselves aboard a single-engine airplane and took off into the fog. The Yupik nation is an archipelago of settlements strung up and down the width and breadth of the Yukon Delta—an area about the size of the state of Oregon. Some of the encampments disappear when the river shifts—a wily river that can freely slip its banks is always a sign of good salmon country. Other settlements grow into villages and begin the slow creep toward a kind of modernization. And though the different outposts are separated by vast amounts of space and time, crises are somehow shared. It therefore behooved Jac Gadwill to fly to St. Mary’s and comfort the families of the victims, to help stem the loss in some way.

Jac’s long legs doubled up against his body. The readout on the navigation system in the plane said NO USABLE POSITION. DEAD RECKONING ON. The moment the plane left the ground, Jac broke off our conversation and fell asleep on the shoulder of his companion, Chong Cha (Ci Ci for short). Ci Ci owns a chain of nail salons in Olympia, Washington, and has an elaborate white pattern painted on each of her very long fake fingernails. She was only up for a visit and seemed anxious to leave again. She prefers it when the fishing season is over and Jac takes his winter vacation from Kwik’pak and lives with her in Olympia.

En route to St. Mary’s, we stopped in the village of Kotlik, one of Kwik’pak’s satellite fishing stations. Because salmon are always on the move, Kwik’pak must maintain several different harvest and shipping operations—a logistical nightmare in country that barely has any infrastructure at all. Jac had just installed an electronic time-card system for the employees in Kotlik, and he was eager to get it up and running. The moment we landed, he awoke, and we sprinted out of the plane. We quickly hopped aboard two waiting ATVs and trundled along a warped, slick boardwalk. Soon we had pulled up to a new loading dock at the side of the river. Jac pointed to an older, dilapidated dock just next door.

“I built that dock out of scraps that floated down the river a few years ago. Got weathered in for three days while I was doing it. Slept on the floor of that trailer. No food.”

He looked around and squinted toward a field in the distance. “Now we got it so we can fly a Herc in here and fly it out to Seattle with twenty thousand pounds of fresh salmon. Get it to New York in a day.”

Back when Jac Gadwill first began working in the Alaskan seafood business, the idea that anyone in New York would want a fresh  Yukon king salmon on his or her plate would have seemed preposterous. The thought of building an airport to accommodate such a difficult logistical feat would have seemed outright crazy.

But thanks to the taste for fresh salmon that farmed salmon developed and also thanks to the fear of PCBs in farmed salmon that the Hites-Carpenter study propagated, there is today an ever-growing market for fresh wild salmon. A market large enough to make flying a Hercules C-130 transport plane to a remote dirt runway at the top of the world twice a week seem both reasonable and potentially profitable. Seven-odd years after the Hites-Carpenter study came out, the debate about PCBs and salmon has gradually faded into a gauzy haze, and farmed-salmon consumption, as well as salmon farming in general, which both dipped after the study was published, have continued to grow again. But so, too, has demand for fresh wild salmon. In fact, in the last twenty years, consumption of all salmon, farmed and wild, has doubled. And it is here that it seems the environmental community who would use fear of PCBs as a tool for raising awareness should take heed. PCB contamination is clearly an issue of concern and one that should be addressed. We should not be dumping dangerous chemicals into the ocean, into a place we depend upon for our food. But questions about how we should go about farming domesticated fish and how we should go about catching wild ones is another set of concerns that needs to be addressed directly. The real dilemma at hand for consumers is the original issue that motivated the commissioning of the Hites study in the first place: salmon farming is in dire need of reform, and wild salmon stocks are under intense pressure and severely reduced in their range and potential. Industry has recently figured out a way to strip PCBs from salmon feed, but no one has figured out a way to bring huge amounts of salmon, farmed or wild, to market that is sustainable over the long term.

For if we were to rely solely on wild salmon, we would inevitably come up against the essential imbalance that exists between the needs of people and the requirements of fish: the imbalance that happens when humans choose wild Yukon kings over farmed ground chuck. Because of the way that people have altered the environment, there really are very few rivers like the Yukon in the world. Rivers where the water is cool and rich in oxygen. Rivers that flow and shift relatively unimpeded, where dams don’t block passage and large, valuable old trees fall into rivers and create slack water for salmon juveniles. And it’s unlikely that there will be such rivers ever again. Humans now outnumber wild salmon by a ratio of seven to one. What would happen if every human on earth demanded wild salmon instead of farmed salmon? Instant extinction.

Except that Western civilization, with its imperative to select and improve, has for the moment tried to tweak the number of wild salmon. Though the Yukon remains a very pure wild-salmon domain, the Alaska Department of Fish and Game’s operations now stock many millions of hatchery-raised fish into the state’s more southerly rivers every year to “supplement” wild production. Today nearly one in three “wild” Alaska salmon begins its life in a hatchery. This was a trick that was tried in the salmon rivers of the lower forty-eight to very ill effect. In Washington, Oregon, and California, hatchery-bred salmon were often introduced into rivers to which they were not endemic. As the fading wild populations diminished, the introduced hatchery fish ended up displacing the wild spawners, wreaking havoc on the original population of fish. Soon those salmon rivers were on human life support. If humans stopped stocking fish in most western rivers of the lower forty-eight, the salmon would all but disappear.

In Alaska the picture is more complex and, according to Alaska  Fish and Game managers, more carefully thought through. Nowadays, Fish and Game officials told me, Alaskan hatchery supplementation is river-specific. Two- to three-inch baby salmon that are put into Alaskan rivers come from parents of that same river. The Copper River is stocked with fish whose parents originated from the Copper River. Diversity is maintained throughout Alaska, managers say, by preserving the specific genetic integrity of each stocked river.

But as one salmon farmer pointed out to me, the genetics of these “wild-stocked” fish are still heavily skewed. In nature one of the greatest selection pressures on wild salmon is the weeding-out that happens during the highly vulnerable transition from egg to juvenile fish. In a natural river system, free of any human manipulation, as many as 80 percent of all eggs die before hatching. By putting stocked fish in a wild system, fish that have already been artificially reared from egg to two-inch juvenile, fisheries managers are circumventing one of the greatest natural-selection pressures of all. They in effect let bad eggs live and grow to pass on their bad genes to future generations. Who knows if those hatchery-raised fish, when they mature and lay their eggs, will produce offspring capable of surviving the full cycle of the wild gauntlet?

Indeed, it’s possible that many Alaskan salmon no longer contain the genetic wherewithal to endure. A large chunk of wild Alaskan salmon may already be on human life support without our really knowing it. The confounding thing is that there is no way of finding out if we’ve gone too far. The only way to learn whether the salmon we’ve stocked in Alaskan rivers can endure is to stop stocking them. If “wild” Alaskan runs then disappear afterward, it will mean that we’ve made a terrible mistake.

I couldn’t help but think that in a way the future of wild salmon  and the future of the Yupik people were somehow sadly parallel to each other. Without some kind of outside management—the many grants and loans and education incentives and tours to the lower forty-eight that the federal and state governments provide to the seven thousand remaining members of the Yupik nation—it’s doubtful whether any native Alaskans would stay in the Yukon River floodplain, this land that is at once rapturously beautiful and staggeringly depressing. If we continue as we’re going, Alaskan salmon may need similar support to stay viable. Yearly stocking may become as imperative for their survival as food stamps are to the Yupik.

The Cessna airplane carried Jac Gadwill and me farther toward St. Mary’s. The families of the teenagers who had died in the overturned pickup truck awaited Jac’s condolences. Besides being Kwik’pak’s acting representative at the time, he is a big, comforting presence, and there seemed to be an atavistic need for him to attend the mourning. But the cloud ceiling had fallen considerably, and Jac peered through the windscreen of the airplane at the dull, empty landscape ahead.

“We ain’t gonna make it,” he said.

“We might make it,” the much younger bush pilot said, dipping the plane down a couple hundred feet into a patch of smoother air.

Jac lowered his head and whispered in my ear with a barely audible rasp, “We ain’t gonna make it.”

Suddenly he looked weary. A tiredness seemed to seep out of his bones and into mine. For a while Jac had believed that he was in his mid- to late fifties, but the previous year at the Boston Seafood Show a colleague who’d known him for most of his many years as an Alaska fish trader added things up and pointed out to him that he was in fact sixty.

“Do you really need to do all this?” I asked him finally.

“I tell ya, Paul. I made a million dollars in a day once,” Jac said  offhandedly. “Other times I say I came to Alaska with six hundred dollars in my pocket and it’s taken me twenty years to make back my six hundred dollars.” Then a pause. “But no, I guess I did all right in the end. I guess I’m kind of doing it for this,” he said, pointing at his heart. “See, I’m a Catholic, and I kinda think that people, when they end their life, should have done something worthwhile.” He grew silent and looked out the window, then muttered, “But this thing is all-consuming.”

“Are you grooming a successor?” I asked, fishing perhaps too aggressively for a good quote. Jac looked at me over the tops of his glasses, recognizing the switch in tone, demanding greater sincerity. “I mean,” I rephrased, “ever think of retiring?”

“Ha!” he said, reaching across the aisle for the dragon-lady fingernails of his companion. “Ci Ci here is my retirement.”

The cloud ceiling fell lower, and the undesirable gray mass of St. Mary’s in the distance seemed suddenly unobtainable.

“I’m sorry, folks,” the pilot said, “we aren’t gonna make it.”

“Knew it,” Jac said under his breath.

The plane banked low and hard, and we headed back toward Emmonak. We sat in silence until the now familiar town came into view once again. “Well,” Jac said, leaning forward and squinting out the window at a town where he knew nearly every person by name, “better to be here than halfway to there.”

Back in the airport shed, I found that the airline schedule had been completely upended and my flight to Anchorage had left hours ago. But after a quick conversation and a wink from Jac, the dispatcher rerouted me on another plane going to Anchorage via the town of Bethel.

“You better watch yourself in Bethel,” Jac said. “You take a  wrong turn there and you’re gonna be writing for the Tundra Times—wha-ha-ha-ha-ha! ”

I gathered up my bags from Jac’s parked truck and made my way toward the waiting airplane. Jac reached out and unexpectedly gave me a giant hug.

“Damn, Paul,” he said, shaking his head, “you look good here. You could make the cut. I could mentor you.”

I felt a strange flutter in my heart and laughed. I shook Jac’s hand and climbed aboard the plane. We took off with a short lunge forward and an easy lift, as small planes tend to do—a safer, more human-size hop upward that the big jets lack. We passed over the jagged mountains that separate the Yukon floodplain from the civilization in the warmer south, and I could still feel the dank Emmonak air lingering in the cabin. The only parts of my body that were warm were my feet. I realized that one small piece of Emmonak and the Kwik’pak Fisheries had left with me. Removing my boots and letting my feet air out, I felt Jac’s presence. I don’t think I could ever fill his shoes. But I was happy to leave Emmonak with Jac Gadwill’s socks.

 

 

 

Since I left the Yukon in 2007, the fortunes of wild and farmed salmon have diverged further and the curse of the continuing downward spiral of wild salmon seems to continue to nip at my heels. In 2008 and 2009 almost no king salmon returned from the sea. The Yupik nation now faces outright starvation and its region has been approved for federal disaster relief. Nevertheless, the Yupiks recently took up a collection and donated forty thousand dollars to the Red Cross to aid survivors of Hurricane Katrina.

As in the previous Yukon salmon dip in 2002, no one quite knows why the kings have stopped running up the Yukon. Nowadays when something goes wrong (or continues to go wrong) with a wild-salmon run and no problem can be detected in the run’s home river, most biologists gesture in the direction of the sea in a vague sort of way and say that “something is happening in the ocean.” Oftentimes this “something” is that most ancient of problems: fishermen catching too many fish. It is a problem that has already been identified with the much more dire declines in the populations of Atlantic salmon.

In some cases the problems happening in the ocean are finally being addressed. In Iceland a former herring fisherman named Orri Vigfússon has pioneered a project to buy out the few remaining commercial salmon-fishing operations in the Atlantic in order to halt the commercial fishing of all Atlantic salmon. From the Faroe Islands south to the Irish coast, he has helped remove nets throughout the North Atlantic; indeed, he imagines a day when a kind of international salmon reserve will be created in the oceans from Russia’s Kola Peninsula all the way to Labrador, Canada. Salmon biologists agree that Vigfússon’s efforts are bearing substantial fruit. Adult salmon are not being caught and killed in the ocean and are returning to rivers in Iceland in numbers that haven’t been seen in many years.

In the Pacific the unpredictable population shifts still confound fisheries biologists, and things tend to be summarized in the sentence “We don’t really quite know what is happening.” But there are suspicions. Jon Rowley, a seafood consultant who had up until 2007 been trying to market Yukon king salmon as a premium fish, believes it is the fault of the Alaska pollock industry.

The Alaska pollock industry is the largest wild fishery in the United States and a fishery that has been twice certified as “sustainable”  by the world’s foremost sustainable-seafood endorser, the Marine Stewardship Council (more on this later). Two years ago, over 120,000 king salmon were caught accidentally as “bycatch” in pollock nets; a third of these salmon were probably destined for the Yukon River. That amount is more king salmon than all that the Yupik manage to harvest in a good year, killed as accidental bycatch. By law these unintentionally caught fish must be dumped overboard, dead. When I asked Rowley if anything had been done to challenge the “sustainable” certification of Alaska pollock and the effect they are having on the Yupik, he answered that the chiefs were making their way to Anchorage to testify before the regional fisheries management council, but, he concluded, “there is intense lobbying by the pollock industry to do little or nothing.” Climate change is likely also affecting the Yukon kings, but no one quite knows how to quantify such an epochal shift.

Meanwhile, at the same time as Yukon kings and other wild salmon are having greater and greater difficulty swimming through the various impediments humans have thrown in their paths, another kind of salmon is gradually slipping through a different kind of obstacle course. The farmed-fish breeding effort the Norwegians have undertaken has brought about many results, some of them good, many of them questionable. We have successfully selected for fish that can come to market having needed half as much food as their wild ancestors. But, taken too far, the endless quest for a more and more efficient animal ultimately leads us up a dubious alley—an alley that goes beyond selective breeding into the realm of outright genetic manipulation.

AquaBounty of Prince Edward Island, Canada, is today the leader in trying to make a more efficient salmon through DNA manipulation. According to AquaBounty’s Ronald Stotish, the attempts to genetically  engineer a faster-growing salmon began in the late 1980s, when researchers started to look at the antifreeze genes that allow fish to survive in subzero-temperature water. But, as Stotish wrote, “Once the research progressed, they also realized that these interesting proteins had other potential applications.” The antifreeze-gene research looked promising for a number of different medical, food, and cosmetic uses, and that research was spun off into a separate enterprise.

But perhaps the most lucrative thing the initial antifreeze research pointed to was faster growth. Stotish continued, “We were also interested in exploring whether or not we could improve the growth rates and economics of growth for Atlantic salmon by adding a second copy of a salmon growth hormone gene.” Since they had figured out how to turn the antifreeze gene on and off, they realized they could use those same “switches” in association with the salmon’s growth hormone. A trial was run, and researchers witnessed spectacular increases.

With more research and development, AquaBounty was eventually able to create a salmon that grew twice as fast as the already double-growth speed of selectively bred salmon. The new fish, trademarked as AquAdvantage Salmon, was recently submitted to the U.S. Food and Drug Administration for approval. To date there is no genetically engineered salmon on the market, but there could be a few years hence.

Looking at the two examples, the wild Yukon king salmon on one side and the modified AquAdvantage Salmon on the other, it struck me that the human/salmon relationship has been polarized into two intense extremes, either of which could collapse under the weight of its own presumptions. On the one hand, there is Kwik’pak Fisheries, a pure and noble attempt to bring a pure and noble fish to the world market. But a wild salmon is a resource that is ultimately  so limited and variable that any attempt to maintain it in a world market is a risky endeavor.

At their root the wild strains of salmon in Alaska have a very narrow threshold for exploitation, and their move from niche item to world commodity could lead to a classic fisheries collapse. If we are going to continue to eat wild salmon, we must eat them sparingly as the rarest of delicacies and their price should reflect their rarity in the world. Even though the pink and chum salmon of the Alaskan rivers farther south are of lower quality than the Yukon kings, one could argue that there is little logic in supplementing their numbers artificially so that they can be sold in supermarkets at two dollars a can.

At the other extreme is the headlong effort toward efficiency at any price. AquAdvantage, a salmon so efficient that it will require very little feed and will ultimately be extremely cheap, will be capable of grabbing a huge market share if consumers can ever get past their discomfort with genetically modified food. AquaBounty’s Stotish says that the risk of genetic contamination is minimal. “Our product will be all female, and sterile (unable to reproduce),” Stotish wrote. “Furthermore, we have applied to grow the fish in physically contained production systems. Examples of this could be tanks, raceways, etc. that prevent the escape of the fish.” This is somewhat in line with what a number of environmentalists advocate. “Closedsystem” aquaculture, in which salmon are raised in tanks away from natural systems, is the only way to guarantee that wild and domesticated forms of salmon stay separate. But these systems are costly. A modeling exercise conducted in 1998 by a consulting firm in the Bay of Fundy found that the only closed-system, out-of-sea models that showed a profit after five years were those that grew transgenic  salmon. If your goal is to grow the most salmon by using the least amount of feed, then logic dictates genetic manipulation to be the best avenue.

It would be wonderful if all the salmon we eat could be wild. But as one marine ecologist said to me recently, to continue to eat large wild fish at the rate we’ve been eating them we would need “four or five oceans” to support the current human population. Over the last two hundred years, by reducing the amount of habitat that can support salmon and, at the same time, fishing hard on the stocks that still do exist, we have been eating our way into a deficit situation. We are eating into the principal, so to speak, of salmon stocks instead of harvesting the annual “interest,” which is what people like the Yupiks used to remove modestly when the salmon returned to the Yukon every year.

A solution, of course, would be for those who don’t live in salmon country to stop eating salmon altogether and eat smaller fish that have a smaller overall footprint on the sea. The idea of good consumer choices as a driver of change in ocean policy has become a leitmotif for contemporary chroniclers of the ocean’s crisis. In this vein one writer suggested in an opinion essay for the New York Times  in 2008 that New Yorkers should dispense with lox and bagels and have sardines with their cream cheese instead.

But the salmon industry is now a multibillion-dollar business, active on every continent in the world. A dip in consumer demand occurred in the wake of the PCB scare but resumed shortly thereafter and continues to grow by the year. Indeed, salmon is now a key-stone industry at the very core of the international food industry. As one salmon farmer told me, “Most supermarkets wouldn’t even have a seafood section if it wasn’t for salmon.” The power of consumer choice is a pleasant notion, but it has so far motivated little change.

What seems to me more necessary is a move to reform the laws and practices that govern the salmon industry. Salmon aquaculture is still a very young endeavor, less than forty years old in most countries. It is not yet set in its ways, and it is not necessary that the worst practices of the past become the standard practices of the future. There is still a chance for incorporating all we have learned about the problems of terrestrial monocultures into the relatively new frontier of aquaculture.

In July near the end of my salmon research, I found the beginnings of this new way of thinking when I drove up the coast of Atlantic Canada to the town of St. George on the Bay of Fundy. It was there that I met Thierry Chopin, a cheery and optimistic French transplant to Canada who signs off his e-mails with an encouraging quote from Jules Verne: Tout ce qui est impossible reste à accomplir—All that is impossible remains to be accomplished.

Chopin works in conjunction with the largest fish farmer in Maritime Canada, Cooke Aquaculture, developing a practice called integrated multitrophic aquaculture, or IMTA. This method of farming combines species that require feed (such as salmon) with other species (such as seaweeds) that extract dissolved inorganic nutrients and species (such as mussels and sea urchins) that extract organic particulate matter, to provide a balanced ecosystem-management approach to aquaculture. Like Kwik’pak Fisheries, IMTA’s basic concept is very old. The world’s very first aquaculturists, the Chinese who farmed carp starting four thousand years ago, began as polyculturists. Early Chinese silk farmers found that carp would naturally congregate under the mulberry bushes where silkworms would spin their cocoons. Eventually it was discovered that carp could be a crop in and of themselves. This original two-way relationship expanded over time. Carp feces, it was found, would stimulate the growth of  rice and other useful grasses, which the Chinese harvested. These grasses also fed ducks that could be slaughtered for meat. Thus a four-way polyculture developed, with silk, fish, fowl, and grain all coming out of the shared and multiply repurposed fertility of a single pond.

When modern-day salmon aquaculture was launched in the 1960s and ’70s, the concept of polyculture for some reason got lost. Early farmers were so thrilled by the prospect of bringing a high-value species to market for very little money that feedlot-style monocultures quickly sprouted up in some of the most pristine salmon country along temperate coasts around the world. Little attention was given to the siting of farms, the effects of effluent, or the spread of disease. In time, places like the Bay of Fundy became practically open salmon sewers, where effluent was released unchecked, cloaking the bottom with the ooze of salmon refuse.

After facing a series of crises and opposition from environmentalists throughout the late ’90s and early 2000s, the industry began to restructure itself. In 1996 there were early signs of the presence of infectious salmon anemia in New Brunswick. This caused the New Brunswick provincial government and the industry to develop and implement, in 2005, a system of bay management areas (BMAs) that more carefully allot salmon sites. The move reduced the density of fish per site, introduced biosecurity measures, and required portions of the Bay of Fundy to be left fallow on a regular basis.

All these changes in the aquaculture industry also opened up the door for Dr. Chopin, a seaweed expert who had been doing research on kelp in Atlantic Canada since 1989, when he moved from France to the University of New Brunswick-Saint John. Seaweed, it turns out, is an integral part of the food, cosmetics, and textiles industries  and constitutes a $6.2 billion market. Chopin had been working on the production of carrageenans, the thickening or emulsifying agents extracted from red algae that are particularly useful to industry. In an “aha” moment Chopin saw that the inorganic waste from salmon farms could be used to grow those very valuable algae species.

“Coming here to Atlantic Canada, I realized, ‘Wow, with all this salmon aquaculture, we have all these nutrients in the water,’ ” Chopin told me as we motored out to one of Cooke Aquaculture’s IMTA sites. “Instead of wasting these nutrients, why not recapture them?” Chopin recognized that larger organic particulate waste would also have to be dealt with. Collaborating with Dr. Shawn Robinson, from the St. Andrews Biological Station of Fisheries and Oceans Canada, he discovered that mussels could recapture midsize waste particles suspended in the water column. Later they found that they could also add organisms feeding on the heaviest particles of all—the ones that fell to the bottom. Valuable sea urchins and sea cucumbers, it turns out, are particularly fond of this kind of waste.

Still, IMTA is very much a pilot project. Chopin and Robinson started their collaboration with two smaller salmon-farming ventures, one of which was Heritage Salmon. When Glenn Cooke, the CEO of Cooke Aquaculture, acquired Heritage Salmon in 2005, he decided to scale it up. The polyculture experiments are still only a tiny part of Cooke’s overall footprint, but they are expanding.

As we left the circular salmon pens and motored past the rectangular rafts of seaweed, Chopin drew my attention to a series of cages supporting hanging socks of blue mussels. Grabbing a mussel and opening it with a knife, he pointed to the delicate shimmering meat inside—it was spread out almost to the edge of the shell. “You  can see here, it has almost thirty percent more meat than mussels that are typically available in grocery stores. And the nutritional profile is very favorable, too. There are significant quantities of omega-3 fatty acids, particularly the heart-healthy ones, EPA and DHA.” Mussels turn out to do another interesting thing on a salmon farm. Evidence suggests that they may absorb some of the infectious salmon anemia virus; adding mussels to the aquaculture equation could serve to break the disease cycle that is rife in some of these salmon-farming operations.

None of the polyculture species can do anything about sea lice, perhaps the most pernicious effect of salmon farming. Nevertheless, there did seem to me to be a better future, one where “feed-conversion ratio” would not be simply a matter of pounds of feed going in to pounds of salmon going out. Rather what would result would be an array of seafood products in a cycle. Even Chopin, who has a love of graphs and charts and PowerPoint presentations, can’t quite get a handle on how much food could be generated from such an operation. “In the chart the arrows are going everywhere, and I just can’t calculate it yet,” he told me.

Finally, IMTA could lay the groundwork for the elusive “closed circle,” the quest of quests for sustainable seafood producers, one where the inputs and the outputs emerge from a single unit, with  zero feed having to go into the system. This may not be as far off as we think. As Rick Barrows, an experimental-feed developer for the USDA, explained to me, “Fish require nutrients, not ingredients.” It turns out that the nutrients, particularly the omega-3 fatty acids, present in the oft-criticized wild-fish feeds can be duplicated by seaweeds. The omega-3 fatty acids that occur naturally in salmon ultimately derive from seaweeds that smaller fish ingest before being eaten by salmon.

In a sophisticated polyculture environment, salmon would bypass the smaller fish that eat seaweed and would eat feed pellets synthesized from seaweed directly. By feeding in this way, we would in effect be reducing the trophic level of farmed salmon, turning them from predators into something closer to filter feeders. This would result in fish markedly lower in PCBs than those animals fed with unpredictable wild-fish feed sources. And the beauty of the system is compounded by the fact that the waste those salmon generated would in turn feed mussels and also grow more seaweed. Fish meal and oil would still be needed as very early feed for juveniles and to maintain the health of broodstock fish, but these would be minimal compared to what is needed at present in a traditional salmon monoculture.

Some purists argue that this is a bastardization of a salmon. That a salmon is naturally a predator and should naturally eat fish. An oft-quoted trope of the anti-salmon-farming camp is that we shouldn’t be farming the tigers of the sea.” But as Rick Barrows at USDA pointed out, this is a question of perspective. “We can farm the tigers of the sea,” he told me, “as long as we feed them hay.”

The unavoidable truth is that way back in the Middle Ages, when the first attempts were made at domesticating salmon, we should have chosen something else. There were most definitely better, more efficient fish out there. But we simply didn’t have the technology to tame those other fish. Salmon’s large eggs, their responsiveness to human intervention, and a lot of applied breeding science has advanced the human/salmon relationship to a level of complexity not seen with other marine animals. Quite simply, we know the salmon better than most other fish on earth. We have mapped large portions of its genome, crossed its families, and studied its life cycle intimately. To start anew with a completely different animal at this point would mean many decades of backtracking.

And so we’ve reached a crossroads with salmon. Either we can invest money and effort into making a more and more artificial salmon, one whose very genetic components are profoundly different from their ancestors, or we can simply say that we’ve gone far enough with selective breeding. That the selection that should happen now is the means of feed and husbandry practices that sustain these farmed fish. Instead of putting artificial selection pressure on salmon, it may be time to put selection pressure on farmers. Let the fittest, most closed system survive and reap the economic benefits inherent within that victory.

 

 

 

A side from many stories and much pertinent information, I have retained one very useful possession of Jac Gadwill’s—those exceedingly warm socks. It was those same thick wool L.L. Beans he’d loaned me, which I’d forgotten to give back, that I slipped onto my feet a few months after my return from Alaska. I then donned a pair of chest waders and stepped into the swift current of New York State’s Salmon River. After so many months of researching salmon, watching other people catch salmon, and comparing how different types of farmed salmon stress the environment, I’d had enough. I wanted to get back to the reasons I became interested in fish in the first place. I wanted to catch a salmon.

Thirty years ago this would have been impossible in the Salmon River. Just as they were eliminated from Connecticut, salmon were eliminated from New York back in the 1800s. Many attempts to reintroduce them to Lake Ontario failed miserably. A lot of this was due to a profound shift in the environment. Industrial and agricultural runoff had fouled the water. The native freshwater herring runs  that salmon had dined on had been displaced by alewives, a small seagoing fish that had invaded the Great Lakes with the opening of the St. Lawrence Seaway. With no predators to speak of, the alewive populations would soar and then die off in huge numbers when algal blooms caused a seasonal deoxygenation of the water. In the summertime along the shores of Lake Ontario the stench was horrific. A trip to the beach was a dreaded prospect for children all along the lake’s coastline.

It is a different Lake Ontario and a different Salmon River now. With my pole in my left hand and my right grasping a tree branch for support, I pulled myself up out of the current and onto a rock, then paid out enough line for a cast. The fall foliage was in full swing, and the river was crowded with other fishermen in identical gear, methodically flipping their flies upstream and following them with their eyes as they completed their drifts. Periodically a flush of water released by the dam south of us sent a surge of discarded Styrofoam coffee cups swirling downstream. A rusty shopping cart overturned in the eddy next to me tottered in the current, with several old fishing flies and a length of monofilament line ensnared in its metal grillwork.

It seemed at first like one of those days that fishermen rue—when men far outnumber fish. All the activity, the flailing of line, the sloshing of boots, the tying and retying of different lures—all of it ritualistic hooey, designed more to impress other anglers than to draw the strike of a fish.

But as my eyes adjusted to the autumn light and the shapes beneath the surface of the water came clear, a vision presented itself that was, for me, heart-wrenching. The piece of algae that fluttered in the current next to the rock I stood upon recast itself as animal and not  vegetable. It was in fact the frayed pectoral fin of a king salmon, a thirty-pounder, lazing in the current, not unlike that king salmon I’d seen twenty years earlier, just as the Oregon wild salmon were dying out for good. And at once the truth of the river came clear to me—I could see that next to this salmon was another, possibly its mate, and next to her was another and another. The river was paved with them. A hundred fish within reach of a cast.

Alongside all the extreme laboratory-based selection that has occurred with salmon, there is a kind of hybrid of natural-unnatural selection at work here in the Salmon River. The salmon at my feet in the lee of the current were Donaldson-strain kings, bred in a facility near Seattle, Washington, from a wide range of many different strains. Several of those strains are now extinct in their native Pacific Northwest environments. The Donaldson is therefore a kind of genetic message in a bottle, an amalgamation of genes, lost and found, combined in such a way as to make the Salmon River habitable by salmon again.

Around the world, while salmon geneticists try to make salmon more and more efficient and fit for a tank, there is starting to emerge a kind of reverse engineering in which wild-salmon advocates are applying more science-based methods to make tank-reared salmon fitter for return to the wild. In rivers where salmon had gone nearly extinct, like the river Tyne on the northeast coast of England, salmon rehabilitators are starting to find that the genetic complexity we have lost and fetishized over the last half century may not necessarily be the only key for staging a wild salmon resurrection.

Less than fifty years ago the Tyne was in the most dismal state of all United Kingdom salmon rivers. Its proximity to the industrial town of Newcastle, combined with a dam thrown across the river to create the Kielder Water reservoir, had destroyed the salmon population  entirely. Not a single salmon returned to the Tyne in 1959. It might have stayed in this condition had it not been for a biologist and sportfisherman named Peter Gray, who decided to go against the popular conclusions in the arguments about salmon and genetics.

“If we go back to just after the last ice age,” Gray wrote me, “all our salmon rivers had to recolonize. The genetic integrity had to start all over again.” Salmon rivers were wiped out by glaciers throughout their range between ten thousand to twenty thousand years ago. Somehow, from a small genetic redoubt, they were able to reclaim their kingdom. There is a metagenetic component that must be respected, Gray agrees. West-coast Scottish salmon “turn right” to go north to Greenland, whereas east-coast “turn left.” Putting a west-coaster in an east-coast river could send fish on a deadly holiday to France.

But if you have these metacomponents correct, you can start to goose salmon back to viability. Gray believes that we must get away from the mammoth hatcheries and industrial hatching facilities the salmon-farming industry helped concoct. Genetics are important, he agrees, but he has found that properly preparing juveniles for reintroduction and timing the stocking of rivers is even more so; it means the difference between success and failure. Hatchery-born salmon, it turns out, have to be taught what it’s like to be wild again in order to make it. Gray introduces strong riverlike currents in their larval tanks. He feeds them insects and other food they will encounter in the wild when reintroduced to the river. And he releases them at a time when he knows other predators in the river will be largely absent or not feeding. All this has meant a complete reversal in the fate of the Tyne. Within thirty years of starting his efforts, he has brought the Tyne to the point where more than twenty thousand adult salmon return to spawn every year.

Salmon are inherently fragile, but also perhaps inherently resilient. Most salmon rivers were ruined at a time when we did not know how to mitigate our impact. But now we do. And if we can clean up rivers and make salmon-friendly conditions more possible in their former range, perhaps we will see wild salmon again in our lifetimes. In New York’s Salmon River where I stood, I saw the evidence of this possibility with my own eyes. The Donaldson salmon that were stocked in the 1980s were originally put into Lake Ontario and the Salmon River for neither food nor sport, but rather to try to deal with the stinking mass of alewives that washed up on local beaches every summer.

The Donaldson fish did just that. But they grew big and powerful and beautiful, and fishermen wanted to catch them and eat them. The only problem was that Lake Ontario had suffered from nearly a century of industrial pollution, pollutants that ranged from persistant heavy metals like chromium to the manufacturing elements of the Vietnam-era defoliant Agent Orange. The fish were dangerously toxic. Fish and Game was ordered to stop stocking Donaldson kings into the Salmon River because of the health risk they posed to fishermen should they eat their catch. But even after Fish and Game stopped stocking them, something unusual happened. The Donaldson kings started spawning naturally. They had gone native.

The purist in me, the fisherman, the seeker of truly wild fish, wanted to recoil. What were these salmon at my feet? What would they become? What were Pacific salmon doing in a habitat that should be ruled by Atlantic-strain fish? What good were they to anybody if you couldn’t eat them? All this went through my head until suddenly one of them, a magnificent golden brown animal four  feet long and nearly a foot across the shoulders, reared up out of the water and grabbed my lure, pulling me off my rock with the force of its run. It was the pull of something wild. Something that dragged me upstream from my depressing thoughts of vanishing fish, suggesting that all was not over with salmon in my life. A mental adjustment would have to be made, but it seemed wrong to deny the presence of this salmon, an undeniably powerful and beautiful fish, in a river that twenty years earlier had been entirely devoid of them.

“To hell with it,” I said to myself as line screamed off my reel and my heart beat and I chased the big fish up the river. The Salmon River, after all, should have salmon in it.
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