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Praise for Mark Kurlansky

 

“Mr. Kurlansky dreams bigger . . . calling for many other actions, all of which this lovely and powerful book makes a good case for.”

Wall Street Journal on Salmon

 

“Mark Kurlansky is among our most intelligent, prolific and literate writers about food . . .” 

New York Times

 

“A master of the social history of usually unregarded things . . .”

Telegraph

 

“Mark Kurlansky is the master of the modern microhistory, those epic cultural and social investigations into a single, often quotidian, topic.”

National Post

 

“Crisply and elegantly written – piques the appetite and sharpens the senses . . .”

Sunday Telegraph on Salt

 

“A must-have book for anyone who loves fish. Kurlansky was innovative (and is now much imitated) in writing a book about how a commodity shaped history . . .”

The Week on Cod

 

“An extraordinary little book, unputdownable, written in the most lyrical, flowing style which paints vivid pictures and, at the same time, punches into place hard facts that stop you dead in your tracks.” 

Express on Sunday on Cod

 

“Kurlansky’s great ability is to choose a single element as a prism through which to view the development or degeneration of culture; in this book he takes his readers from the 16th century to the present day, encompassing biology, commerce, the politics of race, history, literature, and, of course, gourmandise.”

The Times on The Big Oyster

 

“William Blake famously suggested that the world was to be seen in a grain of sand; Kurlansky has seen it in a grain of salt.” 

Observer on Salt

“Throughout his engaging, well-researched history, Kurlansky sprinkles witty asides and amusing anecdotes. A piquant blend of the historic, political, commercial, scientific and culinary, the book is sure to entertain as well as educate.”

Publishers Weekly on Salt

 

“Enlightening and delighting as he goes, Kurlansky is, like Jane Grigson before him, a peerless food historian.”

Kirkus

 

“A kaleidoscopic history, an engaging gift book for trivia and history fans of all kinds.”

Irish Times on Paper

 

“The book provides a treasure trove of fascinating detail.”

The Times on Milk!

 

“Mark Kurlansky is a foodist par excellence.”

Guardian

 

“The master of the food monograph.”

Businessweek

 

“Kurlansky continues to prove himself remarkably adept at taking a most unlikely candidate and telling its tale with epic grandeur.”

Los Angeles Review of Books

 

“For all the seriousness of Kurlansky’s cultural entanglements, it is nevertheless a delight to experience his sophisticated sense of play and, at times, his outright wicked sense of humor.”

New York Review of Books

 

“This little gem of a book by the prolific Kurlansky is a revelation.”

Booklist on Havana

 

“Kurlansky writes history with his heart firmly on his sleeve, unashamedly hopeful that people are becoming more tired of war, quicker to condemn it.”

Sunday Herald on Nonviolence

 

“One learns an awful lot from it, all in Kurlansky’s whip-smart prose.” 

The Times on Paper

 

“Refreshing and invigorating, full of fascinating facts.” 

Independent on Sunday on Cod
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To the fond memory of Orri Vigfússon

 

A kind and gentle man, who understood people and how to talk to them. If he had saved lions or mountain gorillas he would have been famous, but he only saved a fish and the world owes him much thanks for that.





This creature known as man is of course highly intelligent, he’s capable of manufacturing almost anything from rumors to test-tube babies and yet he destroys two or three species every day. This is the absurdity of man.

Gao, Xingjian, Soul Mountain

 

When we perceive and consider the existence, life, and activity of any natural creature, e.g. an animal, it stands before us, everything zoology and zootomy teaches notwithstanding, as an unfathomable mystery. But must nature then, from sheer obduracy, forever remain dumb to our questioning? Is nature not, as everything great is, open, communicative and even naïve? Can her failure to reply ever be for any other reason than that we have asked the wrong question, that our question has been based on false presuppositions, that it has even harbored a contradiction?

Arthur Schopenhauer, On the Suffering of the World
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Prologue:

A Tale of Two Fisheries

Men lower nets, unconscious of the fact that they are desecrating a grave

Marianne Moore, “Neither Out Far Nor In Deep”

 

I met Curtis Olson, known to everyone as ‘Ole,’ on the docks in Dillingham, the rough-hewn port town for Bristol Bay, Alaska. In his mid-sixties, he is a thickset, short man with a red, weather-beaten face. He shouts like a man used to giving orders. You want to say he has a deep, booming voice but actually it is high-pitched, more like the insistent rapid-fire rolling of a snare drum than the pounding of a kettledrum.

Ole, like many people in Alaska, is not from there. He had been working hard outdoors all of his life, first on his family’s dairy farm in Minnesota and then in an even tougher but more lucrative trade as a sheepshearer in Montana. There are only a handful of shearers in the United States’ northern Rockies and they travel from ranch to ranch, wrestling frightened animals that sometimes outweigh them to remove their thick coats of wool. There are sheep-shearing competitions, and Ole claimed to have been a national champion. In recent years he had been a sheep auctioneer, which was probably how he developed his seemingly amplified voice.

In 1981, he chanced across another way of earning money. The idea that quick money can be made from commercial fishing is very old-fashioned. But in Alaska it is still sometimes true. Ole came up to Bristol Bay and crewed with a setnetter for the six-week sockeye salmon run. It was a modest income compared to shearing, but the run fell outside the shearing season and he could see that if he owned his boats and hired crews, he could make very good money in what was, for him, the off-season.

“This is the greatest fishery in the world!” he shouted during our first meeting, and it might be. It is certainly the greatest salmon run in the world. Thirty million or more sockeye salmon enter Bristol Bay every July and race for the rivers and to their birthplaces, producing offspring and then dying, one of the wonders of nature. The season I went out with Ole, 2017, was then a record year with 56.5 million sockeye running – 2018, with a run of 62.3 million, was even better. No one knows exactly why some years are so much better than others. In 2019 the strong run came in again, 55.7 million fish, but the unprecedented heat of the Alaska summer killed off an unknown number. Alaska may be getting too warm for salmon in the summer, which is their spawning season.
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Ole Olson and his young Montana fishing crew outside their cabin in Nushagak Point, Bristol Bay, Alaska.

 

A proposed gold and copper mine in the area, the Pebble Mine, poses a significant threat to the salmon run. The toxic tailings of chemicals and heavy metals would be permanently stored behind dams that, if they ever leaked – which has happened in other such mines – could destroy the salmon run. The mine, opposed by most of the locals as well as some elected leaders, has become an international cause célèbre. Tiffany, the elite jeweller, is among the active opponents. “In 2003, we started to think that Pebble Mine was the mining controversy of all mining controversies,” says former Tiffany CEO Michael Kowalski.

Ole’s view? “They will never stop. The fight is never over. Our only hope is someday a better technology will be developed.” Surely a profitable mine could develop a better plan for its waste than to store it behind an earthen dam in a seismically unstable area.

In a good six-week run, Ole earns about $150,000 after paying off his crew of ten Montana high-school kids who have never been on a boat before. They work harder than they have ever worked, driven on by Ole’s shouting, and after six weeks they get a cheque for between $4,000 and $6,000. They could never have this much money in their pocket at one time in Montana. Some use it for a down payment on a house. But after six weeks of being shouted at during twelve-hour shifts, rarely do any of them come back for a second season; Ole is always working with green recruits.

I had met Ole the season before, and he seemed an affable man and invited me to come fishing with him. He picked me up in Dillingham in one of his three twenty-seven-foot, open-deck skiffs. The boat was filthy, slimed from fish with brown sludge sloshing around my boots. His orange fishing slickers were not any better, torn and covered in muck, fish scales stuck to them.

Standing beside him at the helm, his hand on the tiller of the outboard engine propelling the light aluminium skiff, I saw a different Ole. With his shouting voice and wild eyes, he talked of the importance of Jesus Christ (old friends said the religious streak was new); I began to think I had shipped out with Captain Ahab. While he did not have a peg leg, he could not move very well due to his joint replacements. He said he’d had five replacements but I am not sure which joints, since there are only four usual ones.

He was in an ugly mood and cursing because one of his crews had set a net too close to shore and the tide had run out, so the net full of fish and the boat were lying on a sandbar waiting for the tide to come back in. It was definitely a rookie mistake, but that is what you get when you hire rookies. He went to it and cursed out his young fishermen. Their net was full of salmon, but bending over it as it lay on the beach and picking out the fish was backbreaking work.

Under Alaskan law, they were allowed three setnets of no more than 300 feet in length, each anchored on both ends with floats across the top lines and weights on the bottom. Large, bright buoys bigger than beach balls were attached to each end. With a run like this, the net was exploding – every few seconds another powerful fish rammed into the net, making it shake and splash.

There are rollers amidships on both gunwales of the skiff so that the net can be hauled into the boat. Still, with some thousand pounds of furiously thrashing sockeye, it takes several crew members considerable effort to haul up the net. It is spread across the two sides and several crewmen stand on either side pulling and untangling the fish from the net. It should take a skilled fisherman a few seconds for each fish, but it takes his crewmen several minutes to free one and flop it on the deck where it gets kicked to the side, and sometimes stepped on. Removing fish from any kind of gillnet requires skill, and is risky for even a veteran. If the scales get lodged in the fishermen’s fingers, it causes dangerous infections that can lead to amputation. Ole is regularly checking himself into the hospital with infected fingers.

These young men had never been to sea before, and most probably will never go again. Ole got two off the Cheyenne reservation; two were Amish who had left their community. One high-school graduate said he might go to sea again because he hoped to enlist in the navy in the fall.

Ole told one to haul in the line, and the crewman looked confused.

“That rope, damn it, the rope!”

He told one to get in the bow, and the crewman looked around the boat. I subtly pointed toward the front with an index finger and the crewman sheepishly shuffled forward. But Ole saw me point and laughed, “These kids don’t know anything.” To help clarify matters, the stern was referred to as “the ass end.”

When the regulators announce an ‘opener,’ everyone fishes for as long as they are allowed. Often it is twelve hours, sometimes longer. The fishermen work as long as the opener; the season is only six weeks of the year, and the number and length of each opener is never certain.

The bay, though a sheltered body, would sometimes get choppy. It did not take much chop to feel it in a twenty-seven-foot aluminium skiff loaded with too many fishermen. If they had been skilled they could have done it with half that many and the skiff would have been more seaworthy. At times the wind blew so hard it blurred your vision; sometimes the rain tore across your face. Sometimes you were so chilled through that you felt saved when you got to the tender to sell your fish and were offered a hot mug of coffee or chocolate.

But other times, the water was as still as a pond. Salmon fishermen can work all night in Alaska because the runs are in the summer when there is no darkness. That golden light of sunset, which elsewhere is savoured for a few minutes, lasts for hours in Alaska. The sun finds a corner of the sky to burn, pulsating like a piece of hot coal that someone is blowing on while, in the opposite end of the sky, the pale moon gives the cold platinum shine of a polished disc. It is like theatre lighting: it gives a three-dimensional quality to the actors by lighting from one side with a cool colour and the other side with a warm one. This lighting gives everything – the boat, the fishermen, and the waves – an oddly exaggerated look, like in one of those 3-D movies. Even after midnight, when the sun finally sets behind the jagged, blue mountains, it is not completely dark but an almost iridescent blue, and soon there will be a few hours of rosy dawn. On those sorts of nights, the six weary young crewmen, almost asleep on their feet, would stand for hours in the centre of the skiff in the buttery light of Alaskan twilight, picking fish from the net hauled from the honey-glazed sea, the salmon making wet, thwacking sounds as they hit the unplanked aluminium hull. It was all too beautiful to care about sleep. Even Ole had a golden halo.

Openers are announced when biologists determine that a sufficient number of spawning fish have made it into the rivers for fishermen to be allowed to fish for a certain period of time. In the 1930s in New Jersey, the concept known as ‘maximum sustainable yield’ was first asserted. The idea was to determine the total number of fish that could be harvested and still allow the fishery to maintain its stocks. A healthy fish population produces more fish than it needs to maintain its population, ‘a harvestable surplus,’ and if a fishery is limited to this surplus, the stock will be maintained. By the late 1950s and early 60s, when Alaska was establishing its state-managed fisheries, maximum sustainable yield was the standard way to manage fisheries; it has remained so around the world.

During a salmon run, biologists determine how many fish are needed for spawning in order to maintain the size of the fish population, and the fish entering the river to spawn are counted. Over the years, this tally has been done by increasingly sophisticated means. First, there were tall towers where fish spotters stood. Then spotter planes that flew over the rivers and counted the fast-moving dark dashes heading upstream. Now there are electronic fish counters that use sonar. Every few days, as it is determined that enough spawners have made it home, the fishers are given permission to spread their traps, nets, or gillnets – all gear with restricted size and potency – for a certain number of hours.

For centuries, salmon have been netted near the mouths of rivers as they returned to the place of their birth to spawn. Salmon, though wily creatures that can evade the flies and lures of sportsmen, are easy prey for commercial fishermen because once they approach their native river, they all head in the same direction, driven by nature’s most powerful mandate: to reproduce. This makes them fools for traps and nets of most any kind, and this is exactly why conservationists are friendlier to sportsmen than commercial fishermen.

It may seem that grabbing fish just before they can reproduce is a recipe for extinction. But a fishery that is limited to the maximum sustainable yield can go on forever. Of course, arguments between biologists about how many fish constitute the maximum sustainable yield can also go on forever.

While New England, California, Oregon, Idaho, and Washington all have salmon rivers, most of the sustainable salmon fisheries left in the United States are in Alaska. The state of Alaska, a much newer state, has the protection of salmon fisheries written into its constitution and has the most sustainable salmon fisheries in North America. Protecting their fisheries, which were being misused by outsiders, was one of the reasons Alaskans wanted statehood.

The maximum sustainable yield is not the only limitation on salmon fishing in Bristol Bay. Most of the fish is sold to Peter Pan Seafoods, whose cannery in Dillingham is the oldest continually operated cannery in Alaska. However, canning is no longer Peter Pan’s mainstay since producing frozen fillets has become a far more lucrative trade with a much larger market.

Peter Pan provides tenders, ships in the bay that buy the catch and put it on ice. Ole’s three boats would pull up to the tender and the crews would wildly fling the fish into large canvas bags that were hoisted onto the ship and weighed. But Peter Pan has neither the facilities nor the number of workers in their seasonal staff to handle a year like 2017. So Peter Pan limits what they will buy, usually around 2,500 pounds per opener from each permitted fisherman. Ole has hedged against this by buying five permits and assigning them to family members, including his thirteen-year-old daughter, so he can bring in 12,500 pounds each opener. But the run was so strong in July 2017 that he was often over. On openers like those, there is nothing to do except stop fishing and give your surplus to someone who hasn’t fished their quota.

During the sockeye run, there is little bycatch. A certain amount of other salmon species, kings and chums, are caught, as are a few Dolly Varden (which is a char). Peter Pan bought the sockeye for a dollar a pound and kings for fifty cents a pound. This is striking, considering the price of Alaskan sockeye in Seattle, San Francisco, New York, or Boston. At the time, it was between thirty-five and forty-five dollars a pound. Kings are even more valuable.

But the beaten-up and trampled salmon of Bristol Bay setnetters is the bottom tier of Alaska salmon, despite being one of the last purely wild runs with no hatchery fish mixed in. Setnetting has the cheaper boats and the cheapest permits. While both set and driftnets are similar gillnets, nets designed to catch fish by the gills as they try to swim through the net, driftnetting is a far more refined operation. If you have the money to invest in driftnetting and take care with the fish, even in Bristol Bay a far higher price is offered.

When the opener was done, the three outboard skiffs putt-putt back to Nushagak Point where two rivers meet on the northern side of the bay. There are mountains there that change colour all day and night from brown to yellow to grey to blue to purple. The crew dragged the skiffs up the shore high enough so that they would not be lifted away on the high tide and then, boots making sucking sounds in the mud, made their way up to the cabins where Ole’s crew lives during the season. There is no running water and electricity is available only when a generator is turned on, and no communication with the rest of the world except a radio that runs off a car battery (which is how crews learn of the openers).

After setnetting for twelve straight hours, you must redefine the word tired. But as we approached the central cabin after a day of smelling only fish, seawater, and engine exhaust, a warm fragrance, like a big hug, weaved around us. It was fresh-baked bread.

While everyone is fishing, Ole’s wife, Hannelore, whom he constantly describes as a saint, stays in the cabin baking. The first thing that greets the crew is her just-out-of-the-oven ‘beer bread.’

This is her recipe:

 

BEER BREAD

Mix together 3 cups flour, ¼ cup sugar, 1 tablespoon baking powder, and 1 can of beer. Put dough in a bread pan, melt ½ cup butter and pour on top. Run a knife around the edges to make sure butter goes in the edges.

Bake in the oven at 350 degrees F until it is golden brown.

 

No fish were brought back to the cabin. These were meat-and-potatoes boys from Montana. But Hannelore also baked pies – three or four new pies were waiting at the end of every opener, even though one of the Cheyenne always declared as he sat at the long table, “I don’t eat pie.”

 

Cordova is not Nushagak Point, the Gulf of Alaska is not Bristol Bay, driftnetting is not setnetting, Copper River sockeye is not Bristol Bay sockeye, and Thea Thomas is most certainly not Ole Olson. If that last difference was not apparent enough, Thea asked me if, the night before we went to sea, I would be willing to talk to her book group.

Though you can’t miss Ole’s toughness, Thea, a tall lanky woman, is much tougher than she appears. She not only is the survivor of a vicious grizzly-bear attack, but she has been going to sea, in the open ocean, by herself in a small one-person boat for more than thirty years.

She too is not from Alaska. She came from Portland, Oregon, and was born in 1957, which makes her only slightly younger than Ole. There were no fishermen in her family. Her father was a lawyer. She earned a master’s degree in biology and came to Alaska to work on nascent hatcheries. But she had a restless spirit and as she met more and more fishermen, she wanted to be one.

Cordova is an amiable town with only about 2,000 permanent residents. The town is nestled into the sparkling glaciers and toothy crests of the Alaska Range that tumble down into Prince William Sound, as beautiful a body of water as can be found in North America. It’s surrounded by mountains and home to bears, bald eagles, sea otters, orcas, seals, and many other species, almost all of which in one way or another depend on the salmon that arrive every summer to swim up the rivers.

This northern paradise can keep to itself because there are no roads leading there. For years, there was an effort to build a highway from Anchorage, but the locals opposed it with bumper stickers that read, “NO ROAD.”

Prince William Sound gained notoriety in March 1989, when the Exxon Valdez oil tanker, owned by the Exxon Corporation, hit a reef and spilled crude oil into the sound. The original Exxon estimate was that it spilled eleven million US gallons, but some later estimates were as much as thirty million gallons. It killed an estimated 250,000 seabirds, 3,000 otters, 300 seals, 250 bald eagles, and 22 orcas. It also led to a severe decline in salmon and herring stocks. Wildlife, with the exception of herring, has miraculously returned, but biologists have noted changes and locals report spots where a boulder can be lifted to reveal crude oil still underneath.

Thea does not spend the fishing season in a rustic cabin. She has a handsome home in Cordova with the works of local artists on the walls. In fact, she is one of the local artists doing charming woodblocks, mostly of birdlife – she loves birds.

While Thea succeeds in the most masculine of worlds, she does so without the slightest air of masculinity. All the other gillnet boats in Cordova’s harbour are painted battleship grey because that was the least expensive paint, but hers is turquoise. Her boat, a thirty-two-foot bowpicker, is well maintained and as spotless as her home. Bowpickers were first designed for salmon fishing in the Columbia River in the age of sail. Many improvements later, bowpickers are a reasonably swift and manoeuvrable one-person fishing boat.

When Thea started out, she went to diesel mechanic school so she would know how to maintain her engine, which is a good thing to know when you are alone at sea. This was not her background. She said she came from “a family that would hire someone to change a light bulb.”

She keeps her operation up to date. The fishhold filled with ice is flush with the deck of the bow so that as she hauls up the net she can skilfully disengage each fish, make a small knife incision in the gill to drain the blood, and slide the fish behind her so that it drops in the icehold. She is interested in a new technique called slushing, which uses a large tank of ice to which seawater is added. This better preserves the fish because unlike ice, slush evenly surrounds the fish.

The fish Thea catches, Copper River sockeye salmon, are a premier product in part because they are very well marketed, but also because they are very well cared for. They start out as a superior salmon, and are kept that way. Salmon have tremendous diversity, not only in two distinct genera and eight different species, but even within a single species such as king or sockeye. Every river produces a slightly different fish. Sockeye generally travel further on any river than other species because they spawn near lakes so that their young can retreat into the lakes to grow.

All great sockeye regions, such as Bristol Bay and Copper River in Alaska, the Kamchatka Peninsula of the Russian Far East, and the Fraser in British Columbia, have ample lakes. But the length and hardship of the river journey to get to the lakes makes all the difference. Salmon that face a long and arduous trip upriver are better built with more fat to live on.

The rivers of Bristol Bay, such as the Nushagak, are not particularly long or difficult, and so Bristol Bay salmon, despite their fabled abundance and the purity of genes without any hatcheries, are not one of the more prized salmon.

The Copper River winds 300 miles through rapids, rugged turns, and falls, and the salmon that come in to spawn there are fine specimens. There are other salmon stocks in Prince William Sound that spawn in smaller rivers, and these fish do not command the price of Copper River salmon. Many of the greatest American salmon rivers – the Columbia, the Snake, the Sacramento, and the greatest Atlantic salmon river in the United States, the Connecticut – are all longer, but they have been destroyed. Among the remaining rivers a number are longer than the Copper. The Yukon, the third-longest river in the United States, is far longer and produces excellent sockeye, as does the Fraser in British Columbia, which is almost three times as long as the Copper.

Two factors give Copper River salmon its cachet in the fish market. The first is that it is the first salmon to arrive in Alaska. The king salmon come in mid-May and the sockeye soon follow so that, for a few weeks, it is the only salmon available at a time when there has been no fresh salmon for seven months.

The second is that there is probably no seafood company in the world more skilled at marketing than Copper River Seafood in Cordova. Its approach is simple: develop a brand, maintain a high standard, and market it relentlessly. That is why Copper River salmon are bled as soon as they leave the sea and stored in ice, or even better, slush, until brought to market no more than a day and a half later.

It is actually a restaurant in Seattle, Ray’s Boathouse, known for its waterfront dining, that is credited with first branding Copper River salmon. A particularly large king is selected as ‘the first’ salmon of the season and put on an Alaska Air flight at five the following morning. It has become a Seattle ritual for a crowd to wait for the pilot to carry it on a red carpet. That evening, it is cooked at Ray’s Boathouse and served to selected guests.

While Ole and the other setnetters of Bristol Bay are being paid $1 per pound of sockeye and only 50¢ for king, the Copper River driftnetters are paid $2.50 a pound for sockeye and as much as $7 a pound for king. This means that fishermen will sometimes receive $200 for a single king.

While setnets are anchored in position, driftnets are no longer allowed to drift either because that was disastrous. The nets could drift away lost and still continue to catch fish until they became so heavy they would sink. Driftnets became particularly problematic around 1939 when the Dupont Company, shortly after inventing nylon, invented the single-strand plastic fishing line known as monofilament. Monofilament does not deteriorate. Today in Alaska, driftnets are required by law to have one end fixed to the boat at all times, so they only drift at one end and not far. They are made of a braided six-strand polymer, which occasionally breaks or wears out. This has created a minor industry in Cordova where net menders earn forty dollars an hour.

The net, which by law is 900 feet long (like the three allowed setnets), is attached in the bow to a large drum and is rolled up by hydraulic power, operated from a lever by the drum. This is considerably easier than hand-hauling setnets over the side. But the boat is far more expensive, as is the permit. It takes capital to set up as a driftnetter. It is high-end gillnetting.

There are 540 gillnetters in Cordova, mostly one-person bowpickers. Thea was one of only thirteen female gillnetters. Most of the fishermen were not born in Cordova or even in Alaska. Almost half of them are Russian immigrants. They are all docked in the harbour of wooden piers at the edge of sprawling Prince William Sound, with the high mountains in the background. But Copper River sockeye are not caught in the sound; they are on the mudflats of the Gulf of Alaska, which is open ocean.

The open sea always has its risks. High seas capsize these small boats if they don’t ride the swells at exactly the right angles. The greatest danger is rogue waves – a huge wave seemingly from nowhere that upends the boat. A human cannot live for long in these icy waters. A memorial that is hard to avoid is on Cordova’s main pier with plaques to the fishermen who have died. One or two plaques get added every year. They often say, “Killed by a wave.”

Thea knew some of these fishermen but she is undeterred as she walks past the memorial to her turquoise bowpicker, the Myrmidon. It is named after Achilles’ warriors in the battle of Troy, who were said to be not only extremely brave but also extremely industrious, having been fashioned by Zeus from ants.

We had a thirty-six-hour opener that began at 7a.m. But there was competition for good fishing spots – it had become a very competitive fishery with many new, young fishermen who go out days before the opening to find a good spot and wait – and it was considered very bad form to fish too close to another boat. So, like most of the others, we went to sea the night before to establish our place.

The brave and industrious Myrmidon shoved off at 5:30pm from Cordova’s harbour, walled in with glacier-studded mountains. Alaska is not a gentle land and, even in the summer, it makes you feel like the ice age was a recent event. Bluish glaciers are permanently embedded in summer-green slopes full of bears, moose, and eagles. The sharp-edged crests and the hard, rocky banks of wide-curving rivers all looked like the ice had just torn through and left only enough space for a little town like Cordova.

We cruised into smooth, calm Prince William Sound, where orcas play and sea otters float on their backs munching clams. As we left the sound and its steep, green mountains, the chop picked up and we saw a few whitecaps as we entered the open ocean of the Gulf of Alaska. On a narrow, thirty-two-foot boat, you roll and bounce and feel every wave. We crossed a turbulent area called the bar and moved onto the flats, a shallow area of ten- to twelve-foot depth where the sockeye swim. It only took an hour to get there, so we weighed anchor and waited. The fishery didn’t open until seven the next morning, twelve hours away. It was going to be a bumpy, rolling night, but the sea has a rhythm that you can set into. Patrol planes flew overhead to make sure that no one put out a net before the appointed hour.

Thea’s was a comfortable boat with upholstered seats, even a bunk, a toilet, and a stove. Thea made her celebrated salmon chowder. It takes about a half hour to make but she had made it in advance and just heated it for us that night. Nothing could taste better on a cool night rolling over the sea. This is her recipe for six servings:

 

THEA’S SALMON CHOWDER

Cut 1 pound red potatoes into ½ inch cubes, then cook in a 1 ½ quart heavy saucepan of boiling salt water until just tender – 8 to 10 minutes. Drain in a colander and set aside.

Cook 1 pound sliced bacon in a 5-quart heavy pot over moderate heat, stirring occasionally until crisp. Drain on paper towel. Pour off all but 2 tablespoons of fat from pot. Cook 2 cups spring onions, 2 cups sweetcorn, 4 tablespoons finely chopped garlic, 2 tablespoons finely chopped tarragon, ½ teaspoon chopped fennel, and ¼ teaspoon dried hot red pepper flakes in a pot over low heat until the spring onions are wilted. Add 6 cups whole milk and ⅓ cup double cream and bring to a boil. Reduce heat and add potatoes, three pounds of salmon fillet, bacon, and salt and pepper to taste, and stir gently until salmon begins to break up. Stir in a little lemon juice and add a handful of chopped chives.

 

It was a misty night muting the pale pink sun, what the Welsh poet Dylan Thomas once called a “salmon sun,” that refused to set. I went to sleep in this salmon sunlight and woke up a few hours later in grey daybreak, completely missing whatever there was of night-time. With the bow pointed to open ocean and the stern facing rugged glaciered mountains, we were in position but could not start fishing until the opener began at seven. We started to hear angry cursing over the radio as new arrivals moved in too close to boats that had been waiting.

At exactly the stroke of seven, we moved further out away from the mountains and tossed the big red-orange buoy off the bow almost on the beach of Grass Island, a bird sanctuary with almost no grass. The boat could come up shallow because it had water-jet propulsion, which meant that there was no propeller or keel on the bottom, a great design innovation for driftnetters here. Thea began letting the green net with the ‘cork line’ of small white and yellow buoys off the spool and over the bow.

She played out the net by running the boat in reverse. After six minutes, all 900 feet were out. We were fishing ‘ebb flyers,’ setting the net to the ebbing tide. It is the most dangerous set because it often causes a small boat like Thea’s to run into big breaker waves. But it is also often an effective set.

This first set was a disaster. The black, big-eyed heads of four seals were seen near the net. The fish were just hanging in the net for them and they attacked them one by one, taking only one bite out of each – just enough to make them all unsaleable. We had no chance against four seals. With only one or two seals there is a chance, but with four you just stand on the deck watching their black heads move to the net and there is nothing you can do. When we hauled in the first set, there were some forty sockeye and each one had its belly ripped out. Seals love the bellies. This is why fishermen like to shoot seals, but the Marine Mammal Protection Act of 1972 made that illegal, the mammals being an important part of the ocean ecology. In Alaska, firearms are not even allowed on commercial fishing vessels.

Thea did not curse the “goddamned fucking Marine Mammal Protection Act,” like I have heard many fishermen do. But that may have been what she was thinking at that moment. Fishermen claim that seals are a degenerate species because, taking only one bite out of each fish, they are wasteful. Better to have bears or eagles, which will take a whole fish and eat everything (although that is not always true, either). Highly intelligent animals, seals and sea lions swim to dams where fish ladders have been built for the salmon to go over and they bite them as they try to swim past. I once watched sea lions in the Willamette River outside Portland, Oregon, that waited for anglers to reel their fish to the boat, and as soon as the fisherman reached for a landing net, the sea lion would dart to the spot and bite the salmon.

The lesson is that once we have altered the balance of nature, it is extremely difficult to get it right again. Predators such as some sharks and some toothed whales that feed on seals have been greatly diminished. And the prey of the seals, fish, have also greatly diminished. This leaves a large and growing uncontrolled population to feed voraciously on the little that is left.

Fortunately, the second set had only two seals preying on it and by the third, they were gone; the seals had got their meal and left.

The salmon were fat and silver and beautiful and had not yet shown signs of the colour changes of freshwater spawning. These were fresh ocean sockeye at their optimum moment for human consumption. Thea bled every salmon with either a quick tear to one gill or by stabbing a gill. Some gillnetters have a bleed tank where they toss the bled fish for a while to further drain them of blood, but she has no deck space to spare for a bleed tank. The ultimate is pressure bleeding – compressed water shot through the anus flushing all the blood from the body, which pours out the gills.

One set had forty-five fish, some had five, many had fifteen or twenty. By three o’clock, after eight hours of fishing, she had 100 fish. She considered anything more than ten fish an hour good fishing. At the end of thirty-six hours, she had caught a small fraction of the fish that Ole could catch in the same time period. She earned about half as much money but had no crew to pay. Fewer fish and more income is the goal of a modern fishery. Still, given all the obstacles and intrusions to which human beings have subjected the tough and mighty salmon, it is nothing short of a miracle that fisheries such as these still exist.

 

This is not a book about overfishing. If it is said that a commercial fish species is declining, the first response is “Overfishing.”

When a fish is in crisis, the public wants to blame the fishermen. It is preferable to blaming ourselves. But a fish whose only problem was overfishing, a fish stock that could be saved simply by a better-regulated fishery or even a ban on all commercial fishing, would be very rare. It would be an enviably easy problem to fix.

The fact that commercial fishing remains a commonplace practice is an anomaly of history. It is the oldest widely practised form of food production, according to some archaeologists, dating back almost two million years to pre-Homo sapiens. Hunting wild animals for food and the gathering of wild plants have generally been replaced by agriculture – raising crops and domesticated animals. Commercial fishing may meet the same fate. About half the fish consumed by humans today is farmed. Salmon fishing in particular is turning to cultivation and away from wild harvesting. But for the time being there is a hard-fought endeavour to find a way for both fish and fishing to survive together.

The principal point of this book is not that the salmon is a magnificent animal that holds its own compared to anything on the Serengeti – beautiful in its many phases; thrilling in its athleticism; moving in its strength, determination, and courage; poetic in its heroic and tragic life story – and it would be sad if it were to disappear. All that is true, but a more important point is that if the salmon does not survive, there is little hope for the survival of the planet.

The salmon, though it belongs only to the northern hemisphere, has always been a kind of barometer for the health of the planet. That is because anadromous fish, fish that live part of their life in freshwater lakes and rivers and part of it at sea, offer a clear connection between marine and terrestrial ecology. Most of what we do on land ends up impacting the ocean, but with salmon we are able to see that connection more clearly.

Our greatest assaults on the environment are visible in salmon. The choking pollution of the Industrial Revolution choked salmon. Since the beginning of the Industrial Revolution about 200 years ago, the amount of carbon dioxide in the air has steadily increased from the burning of fossil fuels and the clearing of carbon dioxide-absorbing forests for agriculture. Today, salmon are threatened by the twenty-first century’s great calamity: climate change. In the past, fish hatcheries were seen as a remedy for overfishing and habitat destruction. Now they are often a response to climate change. Salmon need cold water, and climate change has been warming waterways like the Fraser River. The decline in fish proportionate to the rise in temperature is verifiable. The response to this, over the objections of some scientists, was to build hatcheries.

Climate change is a spectacular example of the law of unintended consequences at work. This notion, that any change made by humans will have a variety of impacts that were not foreseen, is particularly tormenting to biologists who consider alterations to the environment. If fossil fuels such as oil or coal are burned, carbon goes into the air, where it attracts oxygen – two atoms of oxygen attach to every atom of carbon. This creates carbon dioxide, a leading cause of climate change.

Carbon dioxide is absorbed by water. About a third of the carbon dioxide in the air is absorbed by the sea, where it produces a chemical reaction that makes the water more acidic. Specifically, it causes an increase in hydrogen ions and a decrease in carbonate. The lack of carbonate ions diminishes the ability for growth in shellfish, coral, and certain plankton. These animals are important food for fish. The lack of carbonate also diminishes the ability of fish to detect predators. This acidification is taking place not only in all the world’s oceans, but also in rivers and their estuaries, which are essential staging grounds for salmon both entering and leaving the ocean.

Carbon dioxide is also causing a warming of air and water. This is a problem for a fish, such as salmon, that requires cold water. But this warming is also causing ice to melt, making seawater less salty. Salmon take cues from temperature and salinity for the various stages of their life cycle, including when to spawn, and thus are becoming confused. This problem has been growing for a long time.

Climate change is rapidly changing the North Atlantic and, given the interconnected nature of the oceans, what threatens zooplankton, capelin, cod, and salmon – throughout the food web – imperils everything. We don’t know what all of it means. What is the significance of salmon colonizing previously frozen rivers on the North Slope of Alaska, or the fact that some of these new colonists in the Pacific are Atlantic salmon? Because of Earth’s warming, that Northwest Passage for which so many Europeans searched, the waterway in North America between the Atlantic and Pacific that Lewis and Clark failed to find, has been discovered by salmon. And if their range is expanding northward, what will happen to the southern end of the salmon’s range – California’s Klamath River, Maritime Canada’s Miramichi, the Connecticut River, the rivers of France and Spain, or those of Japan? And what would be the impact of that on the natural order in these places?

It is expected that climate change will greatly alter the life cycle of salmon: their time spent in rivers, time spent at sea, and growth rates. But no one is certain exactly what the consequences of these changes will be. It will probably expose smolts to increased predation by parasites, which favour warmer water, and by other fish. This has already been seen in northern Atlantic Canada where striped bass, also an anadromous species, are entering rivers where they have never been before and devouring large numbers of salmon smolts.

And there is the impact of droughts such as in California, where returning salmon do not enter the rivers because the water is too low.

But the leading problem that we are facing was explained some 160 years ago by Charles Darwin in On the Origin of Species. In his analysis of the desperate struggle for survival that is the natural order, Darwin pointed out that the smaller the population of a species, the more likely it is to fail to compete and to become extinct. In other words, a diminished species – and that describes many of the animal species we know of – is headed for extinction. The other part of his equation is that the fewer species in existence, the more difficult it is for each individual species to survive. So extinction becomes ever more frequent.

This concept, that a great variety must exist for the natural order to work, was labelled ‘biodiversity’ by evolutionary biologist Edward Osborne Wilson in the 1980s. The species and genera and families – even the kingdoms – are so intertwined that they depend on one another, and when one is gone, many feel that loss. It is why we no longer talk of the ‘food chain’ but of the ‘food web.’

 

Complex as the problem of survival is for most fish, few species are faced with as many difficulties as salmon. This is partly because it is central to the food web and partly because of a complicated life cycle that depends on both marine and inland habitat.

In 2005, a group of scientists studying the survival prognosis for Pacific salmon concluded that twenty-three percent of all salmon stocks in the world were in moderate or high risk of complete extinction. For Atlantic salmon, the situation is even more drastic.

Regulating fisheries used to seem simpler, and maybe it was. In 1824, back when it looked like fishermen were the big problem, a man named J. Cornish, in a book published in London on the state of salmon in Britain, wrote:

 

Little ingenuity is required, common honesty and common sense are capable of suggesting the principal things which are necessary to be done. Remove the obstructions and the fish locks; keep the fish to the natural stream; prevent all unsizeable and unseasonable fish from being taken; protect them during the fence days, and let no fish be taken but by the fair and legal nets . . . and we soon will have no reason to complain of the scarcity of salmon . . .

 

Today, restrictions on fishing are even tighter than were recommended then, but obstructions have become far worse and the entire problem far more complicated.

There is a longer list of actions that need to be taken to save the salmon. This list includes stopping deforestation; putting an end to suburban sprawl; stopping the killing of bears, wolves, beavers, eagles, and other wild species; putting an end to both land-based and marine pollution; stopping and even reversing climate change; and ending the damming of rivers while dismantling existing dams. We also need to either reduce energy consumption or derive it from renewables. We need to eliminate the burning of fossil fuels, which causes carbon emissions; eliminate hydroelectrical power, which blocks rivers; and stop the use of nuclear power, which heats water. And farmers have to stop using pesticides. Irrigation needs to be more carefully controlled. And cattle should not be allowed to graze by rivers. Homes and roads – and even hiking trails – should not be near riverbanks. Hatcheries should stop diminishing the genetic diversity of the stocks and fish farming has to stop spreading diseases. And marine mammals must be preserved but not allowed to become too populous. And after we have accomplished all this, the salmon will be saved.

Or to put it another way: if we can save the planet, the salmon will be all right.





PART ONE

The Hero





One

A Family Matter

“With every day that passes we are acquiring a better understanding of these laws and coming to perceive both the more immediate and the more remote consequences of our interference with the traditional course of nature . . . the more this progresses the more will men not only feel but also know their oneness with nature, and the more impossible will become the senseless and unnatural idea of a contrast between mind and matter, man and nature, soul and body.”

Frederick Engels, The Part Played by Labor in the Transition from Ape to Man, 1876

 

In the eighteenth century, Swedish scientist Carl Linnaeus started the system of classifying animals, grouping them by common, observable physical traits. Then, in the late twentieth century, scientists started looking at common DNA. This led to some clarification in a still hugely confusing family of fish, Salmonidae.

Salmonidae became a distinct family of fin fish about 100 million years ago, and some early form of salmon lived at the time of dinosaurs. The Salmonidae Eosalmo driftwoodensis has only been seen as fossilized bones discovered in a lake bed in British Columbia. It is about fifty million years old and seems to have lived primarily in Canadian lakes, though fossils indicate a range from the Yukon to Mexico. Prehistoric salmon fossils more than sixty million years old have been found off the coast of Morocco, including jawbones up to eight inches long with sharp teeth.

Up until about twenty million years ago, fish such as salmon and cod could swim in a northern sea above the continents into either the Atlantic or Pacific Oceans. That is why such families exist in both oceans. Then the sea froze over and the two oceans were separated. The fish in each ocean evolved differently to suit the characteristic of their sea, resulting in Salmo in the Atlantic and Oncorhynchus in the Pacific.

An early and spectacular species that may predate Oncorhynchus is the sabretooth salmon. Large and ferocious – over six feet long with two large, curved teeth – this carnivorous-looking giant ate only plankton, much like the modern sockeye, which also develops large teeth when spawning. The earliest species of the genus that is not extinct is thought to be the masu, or cherry, followed by coho, then king, chum, sockeye, and finally pinks, which are the evolutionary newcomers. It is interesting that evolution’s newest salmon spends so much less time in fresh water than the earlier species do.

Salmon all belong to the Salmonidae family, but not all Salmonidae are salmon. There are three subfamilies of Salmonidae, which include whitefish and grayling. But only one subfamily, Salmoninae, has salmon. But not all Salmoninae are salmon, either. The three principal genera of this subfamily are Salvelinus, Salmo, and Oncorhynchus. All three of these genera have trout; trout does not have a single genus. “Trout” is more a folkloric than a biological term. It cannot even be said that trout are freshwater and salmon are anadromous because there are inland salmon and anadromous trout.

Many but not all Salmonidae are anadromous, and not even all salmon are anadromous. So anadromy is not a defining trait of salmon.

Anadromy is hard work and burns energy. It takes considerable effort for a fish to change its skin colour to switch from river to ocean camouflage and adjust its biochemical make-up to become a saltwater dweller. Anadromy seemed to evolve as the oceans cooled and became richer in food, and so it is supposed that the salmon went to sea for this better food.

Salvelinus are commonly called char though a few, such as Dolly Varden, brook, and lake, are commonly called trout. The genus Salmo includes about forty-seven species; some biologists add a few more and some say there are a few less. All but one of these species are considered to be trout. Brown trout are a species of Salmo, originally found only in northern Europe. But the British, having a great fondness for catching them on a fly as well as eating them, planted them in much of the world. Some brown trout spend their lives in rivers but others – those that go to sea, greatly increase in size, and return to rivers – are then known as sea trout. But this does not make them a salmon.
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A fossilized prehistoric salmon.

 

There is only one salmon in the Salmo genus and it is the most famous one, the Salmo salar, more commonly known as the Atlantic salmon. This is the fish for which the word “salmon” was invented. They spend between one and three years in the river where they were spawned and then go to sea for another two to three years, though some return earlier, even too young to spawn, in which case they are called grilse. (Pacific salmon also have grilse but we call them jacks.) Though there is only one species of Atlantic salmon there are tremendous variations, especially among Europe, North America, and the Baltic, but also between one river and another. The time the fish spend in the river, the time they spend at sea, and the distance they travel vary from one stock to another. The salmon of each river have their own characteristics. Atlantic salmon are typically twenty to thirty pounds, but sometimes only ten to twenty and sometimes over fifty – considerably larger than most Pacific salmon. Anglers, of course, favour rivers known for big salmon. Unlike Pacific salmon, a small percentage of Atlantics, many of them females, survive spawning and return for a second or even third round.

But there is another salmon genus, Oncorhynchus, which also includes numerous trout such as cutthroat, golden, Gila, Apache, Mexican, and rainbow. Most, if not all, of these trout, under the right circumstance, will go to sea. But none of them are considered salmon except the rainbow, which, when it returns to its river, red-fleshed, silver-skinned, and very large, is called a steelhead. Steelhead is one of several fish (the Mexican trout is another) that biologists, after examining DNA, have moved from the Salmo genus to the Oncorhynchus. Francis Crick, one of the two scientists credited with discovering the structure of a DNA molecule in 1953, suggested that DNA be used to trace patterns of evolution. Since then, DNA has greatly expanded the understanding of genera and species.

Ichthyology, the study of fish, is a relatively young science. It did not begin in North America until after the American Revolution and even then it was focused on eastern, not Pacific, species. Even Sir Humphry Davy got salmon wrong. He was the first to isolate numerous critical elements on the periodic table, such as chlorine and sodium, and he became a godfather of recreational drugs with the discovery of the intoxicating quality of nitrous oxide, which he demonstrated at public gatherings. He also developed an early electric battery and a lamp that saved the lives of many miners. In 1820, he became president of the Royal Society but resigned in 1826 to help start the Zoological Society of London. He was an avid fly fisherman and studied salmon but, despite being one of the greatest scientific minds of the nineteenth century, managed to completely misunderstand what a salmon is. He concluded that there were only two species of salmon: Salmo salar, the Atlantic salmon, and Salmo eriox, which was both sea trout and other seagoing trout such as bull trout. (Scientists today agree that a sea trout is not a salmon.) Europeans did not know that there were salmon in the Pacific Ocean until the eighteenth century; apparently Davy, even in the nineteenth century, hadn’t heard either.

 

In 1737 Georg Wilhelm Steller, a German naturalist from an impoverished background and with few credentials in the scientific world, found Pacific salmon off Russia’s Kamchatka Peninsula. This was one of a number of important natural discoveries Steller made in the area. In 1741, Steller signed on to an expedition led by Vitus Jonassen Bering, a Danish mapmaker in the service of the Russians. This was the best-financed expedition in history at the time, and its purpose was to find a sea passage to North America. Steller quickly discovered that no one on the voyage had any interest in anything their natural scientist did or said. He became extremely embittered but continued his natural observations and recorded them in his diary. The voyage was a disaster and thirty crew members, including Bering, died in a shipwreck. A new vessel was built from the wreckage and at age thirty-seven Steller started his return to Europe with his diary in hand and expectations that he would finally be celebrated for his discoveries. But he was held up by Siberian officialdom, which accused him of implementing a native Koryak uprising. In fact, the expedition had violently suppressed the uprising and Steller had protested the crew’s brutality. Steller was in time acquitted but by then it was Siberian winter and he died of a fever. Impoverished locals dug him up for the red cloak in which he was buried, and a pack of dogs finished off the corpse. The gravesite in time was washed away by the river. Steller’s diary, with its important observations on salmon and other Pacific life, survived him but was not published until fifty years after his death.

Other explorers were witnessing the abundance of fish in the Pacific Ocean. In what is now British Columbia, in the early 1790s Royal Navy explorer George Vancouver noted the thick schools of fish by the river mouths. Judging from the record of the types of fishing tackle that he carried, his crew may have even fished for salmon.

In 1792 German naturalist Johann Julius Walbaum described the Oncorhynchus genus in a book titled Artedi Piscium. He used vernacular Russian names for five species, and these names have endured. Unfortunately he did not realize that he had discovered a new genus and instead lumped his discoveries under genus Salmo, the genus of the Atlantic salmon that Europeans assumed was appropriate for all salmon. It wasn’t until 1866 that Albert Günther, a German zoologist at the British Museum, used the word Oncorhynchus for the genus, derived from the Greek onkos meaning hook and rynchos meaning nose. Günther used entirely different names for the species, but while his genus name eventually prevailed, scientists quickly returned to Walbaum’s sometimes-difficult Russian species names.

The largest and most unpronounceable salmon on Earth is the Oncorhynchus tshawytscha, which is more commonly known as a king. In much of the Pacific Northwest it is called Chinook, after the native tribe that very skilfully caught them in the Columbia River and, with equal skill, traded them throughout the region. During the nineteenth century, the king was called Quinault, after a tribe that fished for kings with great success in a river of the same name on Washington’s Olympic Peninsula. In Europe and New Zealand, the term ‘Quinnat’ is still sometimes used. The Pacific-wide salmon species, king, is now the rarest due to habitat destruction, despite having the greatest range in North America – from the Ventura River in southern California to Point Hope, the western tip of Alaska’s North Slope. Humans planting king in Chile and New Zealand have extended the southern range. Kings typically weigh between twenty and thirty pounds but they can weigh as much as 120 pounds or more. They are also the most prized, both for their challenge to sport anglers and their gastronomic quality. Of course, fishermen always have a weakness for whatever is largest.

Salmon is the most valuable commercial fish in the North Pacific, and king is the most valuable Pacific salmon. They spawn in rivers and the offspring remain there, growing for between one and two years, and then live out at sea for three to five years, sometimes longer, where they eat voraciously and grow to their enormous size before returning to spawn and then die. Most Oncorhynchus die after spawning. They tend to be found, not surprisingly, in large rivers such as the Columbia, but the Sacramento River had a million fish run until the early twentieth century.

Oncorhynchus kisutch, the king’s closest relative, typically grows to between two and twenty pounds; over fifteen is rare. They are popularly called coho or sometimes silvers and are considered high-quality food as well as being a favourite with anglers because they are plentiful, fast, and agile. They grow for a year in the rivers of their birth before braving the ocean, where they take on their silver coat. Though they do not grow nearly as much as kings, they spend almost as much time growing at sea: about one to two years and in the far north sometimes even longer.

The commercially and gastronomically valued Oncorhynchus nerka are commonly called sockeye or reds because the males turn red when spawning. There is some debate about the origin of the name sockeye, but it is clearly Native American and probably from British Columbia. The Kwantlen called fish Sa kwi and fish generally meant salmon. But other groups had the word Sau-kai, which meant “chief of fish.” Still others suggest it comes from the lower Fraser Salish word suk-kegh, meaning red fish. After leaving the nest, the sockeye retreats to a lake and does not enter the river for a year. (Some scientists believe that the sockeye’s affinity for lakes shows that salmon were originally a lake fish. But DNA reveals that sockeye are one of the more recently evolved salmon.) They make their way to sea to stay for three or four years but sometimes as long as six. The two largest sockeye runs are Bristol Bay and the Fraser River in British Columbia.

Oncorhynchus keta and Oncorhynchus gorbuscha are the sockeye’s two closest relatives. Keta has numerous popular names, all of which suggest its low standing. It is sometimes called dogfish and sometimes called chum. It used to be called chump salmon; then, in about the 1890s, the “p” was dropped. The flesh is considered less delectable than other salmon but this isn’t really true. Chum are probably so underrated because, with greyish-purplish mottled skin, they are not beautiful like all other salmon. In addition, the flesh is lighter and during canning becomes almost white. But it also has a lower oil content and smokes well. Since the mid-twentieth century, chum’s value has been slowly rising because canneries in the Pacific Northwest discovered a profitable market for salmon eggs, and chum have the eggs of choice.

For chum, almost all their growth is at sea since they exit the river shortly after leaving their nests. They are one of the larger Pacific salmon, weighing between eight and twelve pounds, and, when caught by anglers who are usually hoping for a king, they put up a worthy fight.

O. gorbuscha, the other close relative, is commonly called a pink or, in Alaska, a humpy because the males develop such an oversized hump at spawning time. It is the most abundant salmon and though it only grows to between three and six pounds, in Alaska, and British Columbia, and parts of Russia it has runs of millions. While its flesh is not as prized as king and sockeye and for a long time it was primarily canned, it is growing in popularity.

There are also two uniquely Asian Oncorhynchus, masou and rhodurus, which are so similar that biologists argue over whether they are two separate species. Adding to suspicions, the two have been successfully mated. Rhodurus are called amago and masou are called sakura-masu, literally “cherry trout,” not because of appearance but because they enter the rivers in Japan from March to May, at the same point in spring as the cherry blossoms come out. They are also called masu but this is confusing because in Japanese this word also means trout, which they are not.

Masu is the most southern of salmon, found mostly in the rivers that run into the Sea of Japan or the Sea of Okhotsk. On the Pacific side of Japan, they come from the northern Japanese island of Hokkaido. Masu can spend as long as three years in a river and only one at sea. Although the largest runs are in Hokkaido they also spawn in other parts of Japan and in Russia’s Kamchatka Peninsula and have small runs in South Korea.

Biologists have struggled to understand the steelhead, Oncorhynchus mykiss, as shown by the fact that it is sometimes called a steelhead trout and sometimes a steelhead salmon. It is not even clear why it is called steelhead, though it does have an unusually hard-boned head. The term came into common usage in the nineteenth century, before which it had various trout names.

The confusion stems from the fact that a steelhead starts as a rainbow trout, which, being relatively small, white-fleshed, and freshwater-bound, is unquestionably regarded as a trout. But then it goes to sea and comes back quite large, with silver skin and red flesh, and looks like a salmon. Its new look is entirely a function of it having lived at sea – the ocean diet turns the flesh red, silver is the prerequisite camouflage for ocean survival, and the rich diet of the ocean, far more bountiful than rivers, makes the fish large.

Most of the trout of the genus Oncorhynchus sometimes venture off to sea, but don’t usually stay long enough for the complete transformation that a steelhead experiences. A cutthroat, a trout unique to the rivers of the American West, with the species name clarkii because it attracted the interest of explorer William Clark, will sometimes go to sea but only for a summer.

When, in the late twentieth century, scientists started looking at common DNA, they found that steelhead DNA resembled Oncorhynchus more than Salmo. This should not be surprising since Oncorhynchus is the genus of all Pacific salmon and steelhead, unless artificially transplanted as has happened in New York state, is found only in the Pacific. But Russian biologists in Kamchatka still insist that steelhead are Salmo. This classification would explain why steelhead can survive spawning, go back to sea, and spawn again, just like an Atlantic salmon. (Actually, the masu salmon of Japan, whose Oncorhynchus pedigree is never questioned, does the same thing.)

We tend to think of steelhead as a later variation on salmon but some biologists believe that steelhead may have been the first Pacific salmon and when the Northwest Passage froze, the future salmon trapped on the Pacific side took on the life cycle of the steelhead. Some also believe that the masu salmon are a variation on steelhead that came about when some steelhead were isolated by new land formations in the Sea of Japan.

 

It frustrates the entire notion of salmon versus trout to realize that just as there are seagoing trout, there are salmon that live their entire lives in fresh water. They are usually a landlocked variation of a seagoing species. In New England and Maritime Canada there are Atlantic salmon that spend their entire lives in fresh water. In Maine they are called sebago after one of the lakes in which they are found. Norway, Sweden, and Russia also have landlocked Atlantic salmon in some lakes. Russia also has landlocked Pacific salmon. Throughout Japan there is a landlocked freshwater masu known as yamame. Yamame look almost identical to their seagoing cousins except for the absence of a series of bright purple spots.

In the Pacific Northwest, especially in the lakes of British Columbia, there are sockeye that never go to sea. They are usually known by the Native American name kokanee but to scientists they are known as Oncorhynchus nerka kennerlyi, a name that acknowledges that they are a subspecies of nerka, the sockeye. They look like miniature sockeye weighing no more than two pounds. They do not have ocean food for growth. They have been extensively studied but it is not certain if the kokanee evolved from the sockeye or the reverse, or possibly they evolved independently. A kokanee will sometimes try to breed with a sockeye but, as in all of nature, they prefer their own species.

There has been some debate as to whether salmon was an ocean fish that evolved into some freshwater habits or a freshwater fish that learned to go to sea, perhaps in search of a better diet. The small, landlocked variations and the fact that freshwater trout and char are still experimenting with occasional ocean voyages seems to suggest that it was originally a freshwater fish.

In Washington state, native people tell a legend that is strikingly similar to one told on the Fraser River in British Columbia, on the Columbia River in Oregon, and the lower Klamath River in California. According to this story, there was originally a huge empty lake. The people were starving because there was no river for the fish to get up into it. The coyote, a friend of people, made a hole in the rock for water to rush in from the sea and the fish followed the water. The route became the Columbia River. The curious thing about this legend is that satellite-mapping techniques indicate there was a large lake in eastern Washington and the Columbia later formed and connected the lake to the ocean.

 

Why did salmon develop so many distinct species? Because they have an unstoppable ability to adapt. When confronted with environmental changes, they make genetic adjustments. This is seen not only in the diverse species but in the many genetic variations within a species. The difference in DNA between one person and another is far less than the variation between two salmon of the same species from different rivers.

Each river and stream has its own physical traits, its own cocktail of chemicals, and its own tastes and smells. (Scientists believe salmon have a keen sense of smell.) After a few generations, the salmon becomes genetically adapted to the river or lakes of its early life. In British Columbia’s Fraser River, biologists have identified thirty different stocks of sockeye, each with its own spawning place. Each stock exhibits distinct behaviour patterns and times its departure and return uniquely. In the Pacific Northwest, some Native Americans claim they can distinguish one stock from another by the taste of the fish.

At what point the differences between two stocks become great enough to call it another species is a subject of intense debate for biologists. It is homing, this trait of always returning to a specific birthplace, that creates the diversity in salmon genetics. Salmon are supposed to return to the river of their birth, the river for which they are perfectly adapted. But a few fail to do that and wander off to other rivers – known as straying. Far from being a design flaw, straying strengthens the species. They find rivers that are suitable that have not yet been used, perhaps because they have only recently become suitable. For instance, if a dam is dismantled in a river that is barren but once had salmon, straying can help to recolonize it. Climate change has made some rivers in northern Russia and the North Slope of Alaska available that had been previously completely frozen. Salmon can seize these opportunities. Once strays move into the new river, a new stock is created with characteristics suitable for that particular river.

Straying can also ensure the survival of a stock if a river is destroyed, such as happened in the Toutle River, where the fish were boiled and buried by the eruption of Mount Saint Helens volcano in May 1980. It was the strays which were not in the river that saved the stock.

This ability to colonize new places is a key to salmon’s improbable survival. Salmon are the masters of this craft, the richest diversity of any family in the classification system.





Two

A Hero’s Life

All this, too, is stitched into the torn richness,

The epic poise

That holds him so steady in his wounds, so loyal to his doom, so patient

In the machinery of heaven.

Ted Hughes, “An October Salmon”

 

In the science of biology, anthropomorphism is not welcome, though even the greatest biologist, Charles Darwin, occasionally gave in to the urge. Ascribing human traits to a fish makes no more sense than ascribing fish traits to a human. But an examination of the life of the salmon fills us with awe and admiration, and it is difficult to avoid that most human of descriptions – heroic. For the salmon lives life hard, courageously faces countless dangers, sets its chin against all obstacles, and is relentless and unstoppable in its will to carry out its mission. Native Americans in the Northwest paint images of a salmon on a stone. If you rub the stone, they believe it will give you the salmon’s two great qualities: energy and determination.

The salmon rarely lives more than six or seven years, and some species far less. This is unusual for a large, sea-dwelling fish. Cod and halibut live thirty or forty years. Generally, small animals, such as insects, have relatively short lives and large ones, such as humans, elephants, or whales, live much longer. A humpback whale can live to 100. Even salmon’s smaller cousins, trout, can live for more than ten years.

Salmon do not fade away and die at some indefinite point in time like we do. They have a destiny. On the day most salmon are born, except for the few that stray or return early, it is possible to predict the month and year of their death. Of course, it is far more likely that a salmon will be killed by a predator than complete its life cycle, but among the lucky few that do not meet their early demise, a salmon lives a predictable life.

For centuries it has been believed that the number of eggs showed the fecundity of the species. Darwin pointed out that this was wrong, and many scientists have since confirmed that. Nature hedges bets on survival. The goal of most species is to have two successful offspring from a mating, i.e. two offspring that survive long enough to mate themselves. A large number of eggs does not indicate a fecund population but instead that offspring are unlikely to survive. It can be seen from this that mammal young have fairly good survival chances and insects have very little. Fish are in between, but freshwater fish have fewer eggs and better survival chances than ocean fish. (Ocean eggs are ejected into the sea, where they drift and not only could get eaten but also could get tossed to their death in the surf.) Salmon lay far fewer, but much larger, eggs than typical marine species such as cod, which will lay a million eggs. The fecundity of salmon depends on species and body size and ranges from as few as eight hundred to a thousand in small pink salmon to fifteen to seventeen thousand in large Chinook salmon.

Most freshwater fish spawn in springtime and the offspring take advantage of the warm sunshine and plentiful new food in the river to develop quickly. Salmon, especially Oncorhynchus, tend to spawn in the summer or fall. Their eggs have a much slower development. The females lay their eggs in a nest in gravel on the river bottom, called a redd.

The male fertilizes the eggs with his semen, or milt. The original egg becomes an alevin, which is the beginning of a fish that feeds on an attached yolk. Defenceless, they retreat into the gravel for safety and later move very swiftly downstream, travelling deep enough in the gravel to be safe from most predators. They can breathe with gills and swim like a fish. This continues for about a month (timing varies with the species) until the yolk sack has been entirely absorbed and the alevin becomes a tiny fish known as a fry.

At this point they leave the gravel and move up in the water and are never safe again. They usually move up at night because they are sensitive to light. It is not known if this is also to hide from predators. It is telling that chum and pink fry, which head downstream quickly to go to sea, move at night, but sockeye, which head upstream to a safer existence in lakes, do so in daylight.

When salmon become larger and more mature, they grow from anchovy-sized fry to a larger spotted parr and after what may be several years, they are the size of small herring and are called smolts. They have a higher survival rate but might also be eaten as they prepare to go to sea or when they first get to sea. The smolt chooses the right moment to go to the estuary, a dangerous place with hungry birds, to change skin and gills and do everything necessary to become an ocean fish. The salmon goes to sea at a certain time, and this moment changes slightly from year to year, when a high concentration of food is available at sea. This usually occurs in the spring.

The fish that go to sea will have a much lower survival rate than ones, such as kokanee, that stay in fresh water. But they will also experience far greater growth, and that is an acceptable trade-off for salmon. A sexually mature salmon that returns to a river will have gained ninety-five percent of its size while at sea.

This is by design and, in nature, design is usually about survival. In the ocean, big fish have a far better chance of survival than small ones. That is why small fish tend to swim in large schools. If the smolt eats voraciously, it is soon no longer a little fish. It spends all its time in the ocean swimming hard – we are still learning about the migration patterns – and eating as much as possible. It swims near the surface, at what is called the epipelagic level, where small fish – as well as salmon in the process of becoming a dominant species – live. Salmon eat crustaceans, squid, and small fish, building up their reserves not only for ocean survival but also to become as large and fat and strong as possible for an arduous return to the river.

 

A 1994 survey by Vaughn C. Anthony, who was chief scientific advisor for the US National Marine Fisheries Service, counted fifty predators that feed on Atlantic salmon on both sides of the ocean. The list from the Pacific could be even longer.

Though salmon are subject to a number of potentially fatal diseases, predation is the overwhelming cause of early salmon deaths. It is the reason that only an estimated one in four sockeye fry which make it to the lake will survive to leave.

For the fry, some of the most dangerous predators are fellow salmonids. If a lake is rich in sockeye fry, fluvial trout – trout that stay in fresh water – will feed on the fry. They will also eat salmon eggs in the river when they can find them. Other killers of young salmon are birds, notably gulls, loons, kingfishers, and mergansers. (The merganser is a duck that nests in holes in trees, has a serrated bill for trapping its victims, and hunts by flying low over water for miles to find its prey.)

Of all salmon-eating birds, cormorants are among the most deadly. They have an even wider range on the planet than salmon, and they prey on young salmon headed for sea. They are such reliable fishers, in fact, that the Chinese, Japanese, Koreans, and Indians have been using them to catch fish since at least 960 ce. Fishermen put them on a leash and train them to follow commands, and a tight neck ring prevents them from swallowing the fish they catch. However, the well-trained ones will not eat the fish even without a ring. Cormorants have long been a symbol of avarice and even evil. Poet John Milton equated them to the devil, and Shakespeare’s character Shylock was named after the cormorant, the word for which in Hebrew is shalach.

Once salmon become too large for smaller predators, there are others, including some species of shark, seals, sea lions, and orcas. Even sea otters, which mostly lie on their backs eating the shellfish they place on their bellies, will occasionally eat a full-sized salmon.

When biologists count returning spawners to determine the maximum sustainable yield, they have to take into account that even the survivors that make it back to their home river may not all stay alive until spawning. Bald eagles swoop down and pluck them with their claws, and bears like to grab them mid-leap with their mouths – a stunt that thrills tourists. A big brown grizzly with a salmon in its mouth is an iconic image of the Pacific Northwest.

While the public loves the heron, the great blue heron, one of the most impressive to spot, eats mature salmon and trout. In Europe, the grey heron is a leading predator. They are highly skilled fishermen, standing long-legged over pools with their long bills ready to strike, and they are a constant worry to anglers. Heron eat about a third of their body weight every day, and if there were enough of them, they could clean out a river. But though heron produce five young every year, they never seem to build large populations. Being quite large, the adults are susceptible to only a few predators such as coyote, fox, and raccoon, but the young have more predators, including eagles, and many animals eat their eggs. Left to its own devices, nature works out a formula for survival. Neither cormorants nor seals nor other predators are likely to eat themselves into extinction by killing off their food supply. Man is the only predator that might do that.

 

Salmon fishermen, both commercial and sporting, are often unhappy when the enemy, salmon predators, are protected. Seals used to be killed indiscriminately. In New England, fishermen even paid a bounty for dead seals. You only had to cut off the nose and show it to get a payment. Five dollars per nose was paid in Gloucester, Massachusetts, to protect the cod fishery. But then seals, sea lions, orcas, and porpoises – all active salmon predators – became in danger of extinction.

A collapse of this scale in the mammal population would have been devastating to the natural order, so laws like the 1972 Marine Mammal Protection Act, Marine Mammal Regulations in Canada, the 1970 Conservation of Seals Act in Scotland, and numerous other laws were passed to protect marine mammals. Some sharks are protected as well because they are seriously endangered, although they can decimate a smolt population.

In the nineteenth century, nearly the entire cormorant population of the state of Maine disappeared. In 1924, in order to protect the salmon on the Grand Cascapédia River in New Brunswick, Canada, officials were paying twenty-five cents a head for killed mergansers and cormorants, which led to a slaughter of the birds. (Cormorants were also nearly driven to extinction by DDT before it was banned.) Today, to the anger of many fishermen, cormorants are protected.

Protecting animals that are successful predators is always a controversy. European salmon fishermen complain that the fishing limit on northern mackerel is too low, allowing these vicious predators to kill too many salmon smolts. Seals in particular are resented because they not only eat many commercial fish species but also rip up nets, causing a great deal of economic damage to commercial fishermen. Seals also eat the things that the commercial fish eat. Capelin, for example, are important to the diet of both salmon and seals. An unknown number of protected predators, both birds and mammals, are illegally shot by fishermen. In Scotland there is a popular saying, “They are protected but they are not bulletproof.” There are arguments on both sides, but most people can agree that it is unfortunate that we had to start regulating in the first place, because the balance is very difficult to get right.

 

When the salmon returns to the river, it is in its optimal physical condition, still bright silver, strong, and fat from life at sea, ready for an arduous, valiant journey requiring astounding athleticism without food. According to statistics, more than ninety percent of the remaining salmon will survive this last ordeal, long enough to reach their goal.

Depending on the river, the shallow-water gravel bed of their birth may be sixty miles or many hundreds of miles from the mouth. And during the days, weeks, or months that it takes to get there, they will eat nothing. Salmon evolved into this fasting finale. If these large and gluttonous fish entered the river with their old maritime ways, they would clean out the river by the time they spawned. There would not be enough food left in the river to sustain their newborns. Instead they do just the opposite. They take the nutrition from the ocean that they have stored in their bodies and feed it to the river by giving up their bodies, rich in minerals, nitrogen, and other nutrients.

From the gastronomic point of view, a salmon at the mouth of a river is the best the fish will ever be and the moment when fishermen most like to catch them. But salmon are beginning a fast that will drain them, a fast that can last for a year.

Salmon travel. A king salmon will swim for four years at sea and travel some ten thousand miles. At sea, salmon contend not only with the many predators, but with storms, occasional lack of food, unpredictable climate shifts, and sometimes pollution. But it is in returning to the river that they undertake their most extraordinary journey, one from which they cannot be deterred even though in the end it leads to death. The strongest instinct of all species is to reproduce. In some humans the desire for sex is all that is left of that instinct. In a salmon, the urge to reproduce is far stronger than the urge to stay alive. As long as they can reproduce, they have no fear of death. It is their destiny and they swim toward it.

Fish of the same river are like a cult. They return to their river and have no interest in any salmon that are not members of their stock. A good salmon river is usually in a forest, ideally an old-growth forest, though there are few of those left in the world. The salmon, the river, and the forest all need each other. The Japanese may have been the first to realize this. In the tenth century, the connection was recognized on the island of Shikoku, smallest of the four main islands. The ruling shogun protected the forest known as Uotsuki-rin, which means fish-breeding forest. By the seventeenth century, fish-breeding forests were protected in much of Japan. In these forests the cutting of trees or clearing of land was banned to protect the masu and yamame. In 1897, the protection was codified in the First Forest Law.

A river that is well suited for salmon needs trees on its banks because it is the trees and their roots that keep the shape of the river. A forested river is swift, with some depth. When there are no trees to hold the bank, the river tends to widen and become slower and more shallow. The river needs fast currents, turbulence, and quiet resting pools. Often, fallen trees create these pools. The accounts of explorers in the Pacific Northwest often reported that rivers were difficult to navigate because of all the huge trees as well as brush that was in them, often breaking the river into a series of channels. The Willamette River in Oregon was a series of five channels that was converted into one wide river by removing five thousand trees from fifty miles of river. It took ten years, but when they were done the Willamette was far better for navigation and far worse for salmon. Nature had generally intended salmon rivers to be full of fallen trees.

Wood and leaf debris are vital to the organic composition of a salmon river, as are the insects that trees attract. The shade that trees provide is vital because salmon are drawn to it, especially in the summer when the sun makes the unshaded water too warm for the young fry to survive. In places with heavy rainfall, such as the Pacific Northwest, Scotland, and Ireland, the forest absorbs water and prevents flooding that might destroy redds.

Forests also provide the necessary habitat for bears, and salmon provide needed food. It is one of the perfectly timed phenomena of nature that salmon are in rivers in the fall, just as the bears are trying to fatten up before winter hibernation. Bears that live proximate to salmon tend to be larger than more inland bears. Just like seals, bears tend to bite the bellies and leave the rest. If they ate only males, it would be of little consequence, but what they are after are the fat-rich eggs. They will also bite through the skull and lick out the highly nutritious brain. (Wolves do the same thing.) The rest of the fish is of little interest unless the fish is fat and fresh from the oceans, and fasting salmon very quickly become too lean for their flesh to appeal to a bear. Bears are gourmets, not gourmands.

Bears do not seem to draw the same animosity as seals, and that is probably because they do not fish out where the fishermen see them. But they are just as wasteful – or, as biologists call it, “selective” – a feeder. The selectivity of a bear ends up not really being wasteful, however, because the parts that bears don’t eat are left in the river, which enriches the water, or in the forest, which provides food for birds and woodland animals that would not be capable of killing a salmon. About a hundred birds feed on salmon, including eagles, which sometimes hunt but are happy to scavenge. Insects such as maggots may not be appealing to humans but they are important to the ecosystem, and they feed on salmon carcasses as well.

A bear, like a sport fisherman, always prefers the larger fish. This may be because a large fish is an easier prey or because the bear gets more for the effort. In fact, in parts of Alaska and Kamchatka, bears have learned that anglers are after the same fish as they are and will watch them, ready to grab their catch. Some anglers find this adds to the excitement, while others think it is a bit too thrilling. Since large fish in narrow streams are too easy a prey for bears, nature has adjusted this design flaw. Salmon that swim quickly into small streams are generally smaller and less appealing to bears than the ones that stay in the wide rivers. Nature makes the bear work for the best catch.

Both black bears and the much larger brown bear, sometimes called a grizzly bear, eat plants as well as animals, including insects, and are essential to the forest ecosystem. Plants such as berries disseminate their seeds through bears that eat them and defecate the seeds. Bears are there, performing these important services, because of the presence of salmon on which to feed.

 

The great mystery of salmon is the return to the place of birth. The salmon not only finds that river after travelling thousands of miles away, but it returns to the very same stretch of gravel in that same crook in the same stream where it was born some years before.

This unexplained phenomenon was mentioned in 1527 by Hector Boece, a Scottish priest. It was again noted in a 1558 book, Historiae Animalium, by Konrad Gessner, a Swiss physician who was the first to describe numerous species, including the turkey and the tulip. In 1599, Peder Claussøn Friis, a Norwegian clergyman and naturalist, wrote that “salmon are deemed the most noble fish and the best and most beautiful that are caught in Norway.” Friis’ description of homing and other phases of the salmon’s life have largely been verified by the research of modern scientists.

In the nineteenth and early twentieth centuries, salmon’s homing capability was still being treated as an unproven theory. An 1876 report by the US Commission on Fish and Fisheries observed salmon spawning in a small Nevada stream that was a tributary of the Columbia and some 1,800 miles from the river’s mouth. The report postulated that the salmon would not have travelled such a long distance to such an obscure inland location were this not the birthplace of the fish. In 1930, juvenile salmon were tagged in the Fraser River and then identified when they returned as adults to spawn. In the 1930s there were still many doubters who believed only salmon that stayed close to their river mouth could ever find home. But, though hard to believe, numerous subsequent tagging projects in both the Atlantic and Pacific showed that salmon leave their river, travel long distances, and return.

The salmon schedule, when and where they go, appears to be imprinted on their chromosomes. But we understand little about this – why one fish at the mouth of a river turns south and another north, why some Bristol Bay sockeye swim in the waters off Alaska and others swim with Russian sockeye off Kamchatka. How do the Bristol Bay fish know when to leave their Russian compatriots and how do they go about finding Bristol Bay again? These questions do not have clear answers but it seems certain that salmon don’t think about it but are programmed to do what they do.

Salmon are generally not seen cruising up and down the coast in search of the right river. They seem to know where they are going. Even strays seem to swim off with a sense of purpose. How do they know where to go? Salmon do have an acute sense of smell and they use it to tell one species from another and even determine the difference in stocks. However, the role of smell in homing is an open debate. Each river and stream has its own scents, but it seems unlikely that a salmon could smell its way home from thousands of miles away. Once in the river, they may be able to sniff their way upriver to their natal nesting site. The fact that a salmon born in a hatchery will return to where it was released regardless of the origin of the stock argues for memory, perhaps olfactory recall, instead of genetics.

Some theorize that salmon use solar navigation. It is proven that juvenile salmon are sensitive to the position of the sun and it is thought that returning adults might use it for navigation. Salmon may also be able to position themselves by using the Earth’s geomagnetic field, the same force by which compasses are oriented. It is known that a number of animal species, including some bees, flies, and birds, have this ability. Minuscule particles of magnetite, an iron oxide capable of being magnetized, have been found in the skulls of king salmon. They have also been found in the lateral line of Atlantic salmon. This is a barely visible line along the fish’s side that is a series of sensors used to detect motion. The lateral lines are vital for the fish’s sense of hearing, but with magnetite, these sensors might also be used for navigation.

 

Louis Roule, a nineteenth- to twentieth-century zoologist, was an unusually poetic scientist who was unrestrained in his admiration for salmon, which he termed “magnifique.” This is his description of a salmon faced with a river obstruction in its path:

 

Journeying by night, they got as far as this in darkness, came up against this rocky obstacle, and it has given them halt. So they are moving feverishly in the swirling water that pours down upon them, trying to get on all the same, in spite of this unforeseen delay. Diving into the deepest eddies turning their heads against the falling water, they bring all their muscle into play as they try to make a little progress. They twist themselves into the shape of a bow, then straighten themselves again, and, taking advantage of their slight specific gravity, helping themselves, when they can, by the face of the rock, they finally succeed in climbing the cascade, getting all the way up, surmounting it sometimes with a single bound.

 

What struck Roule was that the salmon never gives up. It will circle below the obstacle and try over and over again, whether it is a steep waterfall or a hopelessly imposing hydroelectric dam. The words tenacity and obstinacy keep coming up in studies of salmon. The salmon exhibits a rare and unconquerable determination.

There are places, such as a below-ground window in a park in the Gaspé Peninsula of Quebec, where you can watch a salmon putting his head against the current; in this case, the huge and powerful Saint Lawrence River rushing all the river water from the Midwest out to the Atlantic. Grim-faced and rigid, the salmon makes its way against this seemingly insurmountable force, gaining just a fraction of an inch each minute. Salmon are built to swim upstream, against currents. It is difficult for them to swim with the current because their gills are not designed for it, though, if the current is with them, they are capable of accelerating faster than an automobile. When the few kelts, Atlantic salmon that survive spawning, make their way back out to sea, they enter the current tail-first and drift out. Often young smolts first go to sea tail-first as well – with their heads pointing upstream.

There are only a handful of animals that can jump higher than a salmon, relative to their size. King salmon have been measured jumping seven and a half feet. Steelhead can jump eleven feet. The small coho is more of a broad jumper, leaping only six feet up but twelve feet out.

The style of jumping has evolved to be strongest at the base of waterfalls, which, before humans started building dams, were the primary obstacle. Along the River Shin in the Scottish Highlands, a river that runs from Loch Shin to the North Sea, there is a waterfall between ten and twelve feet high. A walkway has been built by the fall so that during the summer salmon run, people can watch the fish leap, sometimes two or three at a time. The salmon surveys the situation from the pool before committing to the jump. In any group, some are better athletes than others, but they all can do it. Some bellyflop on the upper rocks and swim on. Some clear the falls in their first big leap. Others fall back and try again. The waterfall gives them an advantage because when the water falls straight into the pool where the salmon are waiting, it creates a wave that the salmon can catch with its tail and get an extra boost. All this is accomplished without having eaten for weeks.

 

After somehow passing all the obstacles and getting far up the river to a shallow side stream, the final and strangest ritual begins. The fish begin to change in appearance. They no longer have their bright silver maritime skin – a great disguise at sea, but a disadvantage in dark rivers. Atlantic salmon turn copperish and develop trout-like spots of red. King become brown with dark spots. Masu males become orange with a black back that spreads toward the belly, whereas the female becomes mostly dark. A spawning male is always more colourful than a female. Chum males get purplish splotches. Cohos, which are nicknamed silvers, lose all their silver and the males develop bright red bellies. Steelhead revert to the darker look with coloured lateral stripes typical of their rainbow trout origin, although at this point they are far larger than a trout. Pinks, named for the paleness of their flesh, are at no time pink. Spawning pink males turn dark with white and purple bellies. They also grow that enormous hump on the front of their back that has earned them the nickname of ‘humpies.’

Of all salmon, the most transformed is the spawning male sockeye, which barely resembles his earlier self. Both males and females become bright red, even on their dorsal fins. They accomplish this by forcing the pigment from their flesh out into their skin, which is why a spawned sockeye has pale flesh. Like pinks, the males develop a hump on the back that is so large that it makes the entire body appear distorted. All spawning males develop a somewhat malevolent-looking hook shape to their mouth, which is how the Oncorhynchus genus got its name. Even the male Atlantic salmon gets this feature. There is also a lengthening of the lower jaw. But in the male sockeye it is even more exaggerated and it pushes out teeth at menacing angles so that it appears to be some kind of red ocean fiend, not really a fish.

This metamorphosis takes place at a time when the unfed salmon needs to conserve whatever energy he has left for the all-important act of spawning. And yet he expends a tremendous amount of energy on this dramatic costume change. Pushing the pigment out from the flesh to the skin alone represents a costly expenditure of energy. Why do it? Some biologists theorize that the teeth and hooknose are used for fighting. Males battle each other for the choice of females, and the distorted mouth is just the right shape for grabbing the tail of another fish. But this is not certain and does nothing to explain their garish colours and large humps.

Charles Darwin was troubled by this and discussed spawning salmon in his 1871 book, The Descent of Man. Since all of Darwin’s work on evolution fostered the idea that there are no useless or arbitrary developments in a species, what, Darwin asked, could be the purpose of these outlandish developments in spawning salmon? He also wondered why certain male beetles developed antlers that they never used. And what is the use of the spectacular plumage in certain male birds? In 1860 he famously wrote to Asa Gray, a Harvard botanist who was an early supporter, “The sight of a feather in a peacock’s tail, whenever I gaze at it, makes me sick.”

Darwin did not like that which he could not explain. In The Descent of Man he wrote of salmon, “The male also, is provided with appendages which appear to be no more use to him for the ordinary purposes of life than are the tail feathers to the peacock.”

What Darwin concluded, and it was his most controversial idea, was that in addition to ‘natural selection,’ with which a species chooses the best characteristics to assure its survival, there is also something he termed ‘sexual selection,’ which is evolution favouring characteristics that the opposite sex finds sexually stimulating. The purpose of this sexual attraction would also be to promote the survival of the species. In Victorian England, where Darwin lived and wrote, the idea that men put on the show, while females did the selecting, was not popular. It is a difficult concept for primates to accept. The swollen red areas of the female baboon’s anatomy or the shapely buttocks of an attractive human female are what Darwin would have called “useless appendages.” But the males find them attractive. However, the idea that females would sit in judgement while males try to allure them was disliked by men. Would a man stick out his buttocks or chest to appeal to a woman?

Nevertheless, this does appear to be what happens with a number of species. It is easier to accept in birds because we find their offers aesthetically pleasing. We can imagine a female peacock being seduced by the dazzling display of the male tail. More difficult is imagining the female sockeye getting excited by the showy and distorted new look of her male counterpart. He is like the garish man who shows up in a ridiculously gaudy suit insisting that it turns women on. But it really does.

In the salmon, as in all animals, the male and female co-evolve. In other words, while the sockeye’s spawning outfit is developing in evolution, an attraction to it is evolving in the females. He is not trying this out; the attraction has been programmed through evolution. But the female still gets to choose with which of these dressed-up suitors to mate. In the natural order of salmon and many other species, females, despite a certain level of genetic programming, do have some freedom of choice. This too was not a popular idea among men in Victorian England.

Sockeye arrive at the spawning site a few days before they are ready to spawn. They have arrived home at last. The atmosphere in the shallow stream resembles that of a Western town before the rodeo opens. Hundreds of macho males circulate through town. When the female arrives, she has work to do, building nests, and the males have to wait until they are ready. Growing brighter by the minute, crowds of males swim back and forth with their red dorsal fins sticking out of the water. They look like hunting submarines at periscope depth. There is splashing and some leaps. They need to conserve the last of their energy but they cannot help it. It is too exciting.

While building her nest, a salmon always faces upstream and rolls slightly to one side, arching her back and using a sweeping motion to move the gravel with her tail. The finished redd is about five feet long and one foot deep. The females fight over the best sites – the most suitable size of gravel, places with the right depth, and a good water speed. Too fast is dangerous and too slow does not have a good water flow through the bed underneath. At first they will be able to guard their eggs, but their offspring will have to survive there for months after the mothers have died. This is the period in a salmon’s life with the highest rate of mortality, so the mother’s site selection is important.

By the time spawning begins, both male and female might be expected to be exhausted. But they still have considerable energy left for competition. While the females compete for nesting sites, the males fight with each other to be well positioned by the choice females and their redds. They fight hard and generally the largest ones win, which is why Darwin expressed surprise that the males were not evolving into larger fish. The females are generally larger, which is true of most fish because the female carries all the eggs. Sometimes a smaller male will take on female colours to sneak into the redd and deposit sperm. Chum males have been seen changing their skin to female markings in a matter of minutes. They can also change into a sockeye-looking pattern and mate with sockeye. The offspring can live and reproduce but are less successful. A number of species, as long as they are within the same genus, can crossbreed.

Sometimes a male will swim up to a couple depositing eggs and sperm and deposit his own sperm as well. There is no monogamy among salmon. The goal is to reproduce before dying. Once a redd has been fertilized, the female swims to an adjacent spot and digs another redd. Over a few days she has made several redds that have been fertilized with several males that have wrestled their way to this opportunity. But she must also protect her fertilized eggs for a few days until they are safe beneath the gravel.

When a female is depositing eggs, contorted mouth movements accompany her effort. Sometimes she will make these mouth movements before depositing eggs to trick an attractive male into coming onto the redd. Anthropomorphizers like to call this the salmon equivalent of ‘faking an orgasm.’

This struggle to build, fertilize, and protect nests continues for days. The fish get ever thinner, the bright red turns brownish, the fins turn whitish, and the tails become frayed. Eventually the last ounce of energy has been spent and the salmon, without a struggle, floats to the surface and dies, letting its body feed the river or the wildlife that comes in from the forest. The salmon’s short life has been a success and both the species and the river live on.

The salmon is heroic to the end. This was popular English-Canadian fishing writer Roderick L. Haig-Brown’s tribute:

 

But until that last strength is gone the will to live is still in them and finds its expression. At some too close threat of danger they will still drive away, upstream or down, in a surge of energy that seems no proper part of their wasted shapes. Bodies white with parasitic fungus, great king salmon somehow hold station over swift-running spawning shallows as though they still could play a part . . . It is the sort of thing man has glorified in himself as the undying spirit of man. Seeing it here so clearly, long after hope and purpose have gone, I can recognize it for what it is: the undying spirit of animals. I find it no less admirable.

 

About half the sockeye eggs that are fertilized will die or be eaten. Only a quarter of those that live to be alevins will survive to be smolts. About eight percent of those will survive and reach the ocean.





PART TWO

A Human Problem





Three

The Original Salmon

No man ever steps in the same river twice, for it’s not the same river and he’s not the same man.

Heraclitus, Greece, fifth century BCE

 

Written European salmon history begins with classical times. According to an often-repeated story, Julius Caesar’s legions were marching through the Rhine Valley when suddenly they observed a mass of large, silver fish migrating upriver. They noted that these fish would not be stopped by rapids or waterfalls: they would leap over any obstacle. Impressed by this, the Romans called them salar, the leaper. They found that the most valued fish of the conquered Gauls was salmon, which the Romans called salmo, also meaning leaper. Like many Gaulish things, salmo became a fashion in first-century Rome.

There are earlier records of salmon. Fish bones do not last as long as mammal bones and also are often eaten by mammals. So salmon eating cannot reliably be dated by the bones left behind. However, some salmon bones have been found in the Dordogne region of France, left behind by Cro-Magnon man, the first European humans, some 43,000 years ago. Archaeologists have found evidence of Neanderthals eating salmon in the Caucasus Mountains in Georgia about 48,000 years ago. In the northern Spain region of Cantabria, there is evidence of salmon fishing 40,000 years ago. In nearby south-western France there are depictions of salmon carved on reindeer antlers thought to be 22,000 years old.

There are many early Celtic legends of salmon. It was believed that with each leap, a salmon gained more knowledge. The Celts believed that when a salmon was eaten, its bones should be put back in the river, a practice also followed by some Native American groups. According to Celtic myth, because the salmon mastered both the rivers and the seas, it was the holder of all knowledge.

The legends of King Arthur, which may date back to the sixth century, tell of a ride to Gloucester on the back of a great salmon. According to legend, in 604 ce salmon fishermen brought a man to the site of a new church and claimed the man was Saint Peter, the patron saint of fishermen. Supposedly this was why, four centuries later, the site was chosen for Westminster Abbey. In keeping with this tradition, the Fishmongers’ Company to this day presents Westminster Abbey with a salmon every year. The fish is getting harder to come by.
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One of the oldest fish carvings known – dated to about 23,000 BCE, the Paleolithic age when stone tool use was just beginning – found in the Abri du Poisson cave in south-western France in 1912.

 

The Picts, an ancient vanished people in what is now Scotland, left upright stone monuments with various carvings from about 600 ce to 900 ce, and on some of these stones are carvings of salmon.

The Icelandic people, descendants of Vikings who originally came from Scandinavia, have a literature that is based on volumes of legends known as the sagas. The Prose Edda saga, written in the early thirteenth century, explains the narrow ‘wrist’ of the salmon. This is a feature uniquely appreciated by fishermen. The area in the back of the body attaching to the tail on a salmon is unusually narrow and provides a place that is not slippery and is thin enough to grip the fish. In the saga, Loki, not always trustworthy, assumes the shape of a salmon. Thor grabbed him by the wrist to pull him from the water and squeezed so hard that the wrist compressed.

Norwegians believe that fishing for salmon and trout in Norway dates back 8,000 years to the beginnings of Norwegian civilization. Spears for salmon fishing dated to the Stone Age have been found, as have traps used by the Sami, the earliest of current residents, to fish for salmon in the fjords. Seine-netting, encircling fish with a net, was an early Norse method described in Viking legend. There is evidence of seining even before the medieval Viking era.

As in Sweden, salmon is a central food in traditional cuisine and some recipes go back to medieval times. Fish had to be cured in some way to avoid spoiling, and salting and drying was only one solution in Scandinavia. Since northern people cannot make solar-evaporated sea salt, they tend not to be heavy salt users. From Siberia to Alaska to Iceland to Scandinavia, fish is traditionally fermented. Often it is fermented by burying. The Icelandic national dish, hákarl, is Greenland shark fermented by burial. The most famous Scandinavian salmon dish, gravlax, is known in both Sweden and Norway and most food historians think it is probably of Swedish origin. In either language the word means “buried salmon.” Some historians believe the early technique was for salmon, trout, or char, cured in equal amounts of salt and sugar, to be buried in tidal sands for months of fermentation. The salt water would keep the fish from rotting during the slow process. Today gravlax is still cured in equal proportions of salt and sugar with dill or other herbs added. It is no longer buried and is only cured for a few days, so there is no real fermentation and the fish is not long-lasting like the dish of old. With refrigeration, it doesn’t need to be.

There are some problems with the gravlax story. There is no cookbook in Norwegian that even mentions gravlax until popular cookbook author Henriette Schønberg Erken’s Stor Kokebok (translated as Big Cookbook) in 1914. Since gravlax requires large amounts of sugar that was either unavailable or extremely expensive in early times, this is probably a later recipe. The old Norwegian recipe definitely dating back to medieval times and still well known is rakfisk. The earliest Norwegian reference to rakfisk is in 1348, but the technique is thought to be much older than that. Rak comes from the Norse word rakr, which means moistened or soaked. The technique known as ‘raking’ was to cure the fish in salt and place it in a bucket that was either buried in the ground or the earthen floor of a cellar. It is important to keep the fish cold during the two to three months of fermentation, and the cold earth will do this.

What is called gravlax was usually made by the raking process. It was rakfisk. There is another process, called ‘graving.’ This is done in the fall when the fish are caught at their fattest. The fish are gutted but not filleted and packed tightly, belly up, with salt in a bucket. Graving is still done with trout and Arctic char or farmed salmon, but seldom with wild salmon because wild salmon is becoming a rarity in Norway.

Centuries of regulations and warnings and outcries failed to save the Atlantic salmon, and today it is widely forgotten that before humans did their damage, Europe had the greatest concentration of salmon rivers of any continent. Wild salmon ran in most of northern Europe, in the Low Countries, Germany, both northern and southern France, Switzerland, northern Spain, and Portugal. Salmon travelled in most of Europe’s most famous rivers. The Rhine was noted for its salmon, as was its tributary, the Moselle. The Elbe in Germany, the Oder in Poland, and the Vistula, the largest river in Poland, had salmon. Russia, Finland, Sweden, Denmark, and especially Norway were all salmon countries. Salmon were in the Seine and used to leap at Paris’ traditional fishing spot past the Île de la Cité, where the waters from both sides of Notre-Dame cathedral converge.

 

It was often not understood that those little fish rushing around in salmon rivers would grow into large salmon, so the juveniles were often netted and fed to livestock. In the fourteenth century, a monk in Chester wrote that “there is a great plenty of small fish, of salmon and eels, so that churls in some places feed fish to sows.” This pattern of abundance and waste, with only a few people troubled by it, would continue for centuries.

There is some evidence of salmon being taken by hook in Britain before the tenth century. In the eighth century, the monk known as the Venerable Bede wrote that Britain “had the greatest plenty of salmon and eels.”

In Anglo-Saxon times, salmon had monetary value: there are a number of records of rent being paid in salmon. The Lord of Gloucester received a thousand salmon a year as tribute. The 1086 Domesday Book, the Norman effort to exhaustively list every source of wealth in the conquered kingdom, lists numerous salmon fisheries. The standing of salmon can be seen in the number of both English and French towns that have municipal seals dating back to the Middle Ages that feature the fish.

The church banned eating meat almost half the days of the year, so fish was a staple food. In medieval England, salmon, like herring, cod, and eels, was frequently salted to preserve it for trade but sometimes eaten fresh. By 1500, the spice trade was dominating northern European cooking, and a sauce was made for roasted salmon steaks by simmering cinnamon in red wine, then onions. The sauce was strained and removed from the heat, and black pepper, ground ginger, and verjuice, a very tart juice made from crushing unripe grapes, were added. Fritters known as nese bekys were made by mixing ground cinnamon, ground ginger, and ground dried figs and mixing it with boiled salmon and eels. Sometimes dried currants or walnuts were added. Salmon was also used in pies known as chewets. Salmon was poached and mashed up and mixed with pine nuts, raisins, and cinnamon and then wrapped in dough and baked.

Originally English fishing rights were privately held, and a number of such private holdings are listed in Domesday Book. But by 1210 the English public was granted the right to fish, and Magna Carta in 1215 stated that the king was required to remove his fishweirs from the rivers so that the salmon would not be blocked from reaching their spawning grounds. It also stopped the Crown from appropriating salmon fisheries.
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This fourteenth-century illustration depicts the account of the seventh-century monk, the Venerable Bede, of a salmon fishery on the Thames.

 

By the twelfth century, the damming of rivers, which obstructed the passage of salmon to and from spawning grounds, had already become an issue in a number of countries including England, France, and Scotland. There were more laws protecting salmon than any other fish because salmon were seen as the most commercially valuable, in part because they were large fish. Under King Richard I, the English decreed that rivers could not have any obstruction that did not leave an opening at least wide enough for a king to stand sideways in it. This fish passage is still known as a king’s gap (or queen’s depending on the reign). In both England and Scotland in the fourteenth and fifteenth centuries, there were multiple statutes against the blocking of rivers.

 

In 1188, Giraldus Cambriensis wrote Description of Wales. In this book he describes Caesar’s troops salmon fishing on the River Teifi with small, lightweight, skin-covered boats called coracles. They remained in use for salmon fishing in Wales until modern times; some are still used. Two coracles work together by drifting downstream with a net between them, then hauling in the net when the salmon swim into it. The Welsh boiled salmon in milk with bay leaf and then used the milk to make a parsley sauce to pour over the fish. The Welsh also served salmon with fennel, which grew wild in Wales.

The small, open-decked netters used in Northumbria and known as cobles might be as old as Welsh coracles, but the earliest record of their use is 1244 on the River Tweed. Cobles netted a large and reliable supply of Tweed salmon. The small coble, with its stern high out of the water, became the primary salmon-netting boat between the mouths of the Tweed and the Humber Rivers. This is an extremely rough stretch of the North Sea that these tiny open boats were plying with oar power. Despite being strong and durable in high seas, cobles have little draught, so they can move inshore in shallow water and can travel quickly into the wind. They were fast and inexpensive to build; in the nineteenth century, a coble cost £30. They proved well-adapted to sail power in the nineteenth century and to motor power in the twentieth.
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Coracles on the River Teifi in Wales in 1945.

The Scottish countryside has historically been covered with oak, birch, wild cherry, and the tall, thick-trunked Scots pine. The moist woods were dark, and mushrooms grew in abundance. The forest kept the rivers narrow and deep, and the leaves and needles from the trees enriched the water. The Scottish kings understood that salmon were the source of national wealth and decreed laws to protect them. Malcolm II ruled from 1005 to 1034, an unusually long rule in turbulent Scotland. His nickname Forranach, ‘the Destroyer,’ celebrated his record of warfare and killing, but he was also one of the first European monarchs to enact laws for the conservation of salmon. He established seasons for fishing and regulations against harvesting fry. On a first offence gear was burned; a fourth offence earned two years of jail time, and the sentence was doubled with each subsequent conviction. In 1499 King Robert III declared capital punishment for anyone convicted three times of fishing out of season. However, it was deemed legal for Scots to poach salmon from rivers claimed by the English.
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Daniel Defoe, b. 1660, d. 1731.

 

In 1724 novelist Daniel Defoe wrote a book about his travels around Britain. In Totnes on one of the greatest English salmon rivers, the River Dart, which runs through the green, hilly moors of Devon, Defoe encountered fishermen who used trained hunting dogs to jump in the river and drive the salmon into nets. In Shrewsbury he was impressed by the market awash with a dazzling quantity of salmon from the nearby Severn. In Newark and Nottingham he found very large salmon from the River Trent, England’s third-longest river. Defoe commented on how valuable this Trent salmon was because it was brought to London, where it sold for high prices. (By the end of the eighteenth century a Scottish merchant, George Dempster, had started shipping salmon from the River Tay to London packed in ice; this use of ice eventually made the London market a key destination for British salmon.) Defoe also made it to the River Dee in the Scottish Highlands, where the salmon industry in Aberdeen – in Gaelic the name means “the mouth of the Dee” – impressed him greatly. He was also fascinated by the way fishing rights to a river were a privately owned property that could be bought and sold and had nothing to do with who owned property on the banks:

 

The fishery is very particular; the salmon is a surprising thing, the quantity that is taken in both rivers [the Dee and the Don], but especially in the Dee, is a kind of prodigy; the fishing, or property, is encircled into a company, and divided into shares, and no person can enjoy above one share at a time, the profits are very considerable, for the quantity of fish taken is exceedingly great and they are sent abroad into several parts of the world, particularly into France, England, the Baltic, and several other parts.

 

Defoe did not set out on a voyage to discover salmon fisheries; he simply wanted to explore the island of Great Britain. What he found was an island teeming with salmon, a salmon-eating and -trading people, and considerable sums of money being made on salmon. Soon after his lifetime, all that would change.

 

The cookbooks of the seventeenth and eighteenth century make clear that the English were eating a great deal of salmon. The 1660 book by Robert May, the leading chef of the Royalists, The Accomplisht Cook, gives seventeen salmon recipes, including roasts, hash, pies, and chewets. One of the challenges for dedicated salmon eaters is that fresh salmon is a seasonal food. To address this problem May offered the following recipe:

 

TO PICKLE SALMON TO KEEP ALL THE YEAR

Take a salmon, cut it in six round pieces, then broil it in white wine, vinegar, and a little water (three parts wine and vinegar, and one water). Let boil before you put in the salmon and boil it a quarter of an hour; then take it out of the liquor, drain it very well, and take rosemary sprigs, bay leaves, cloves, mace, and gross pepper, a good quantity of each, boil them in two quarts of white wine, and two quarts of white wine vinegar, boil it well, then take the salmon being quite cold, and rub it with pepper, and salt, pack it in vessel that will but just contain it, lay a layer of salmon and a layer of spice that is boiled in the liquor; but don’t let the liquor be very cold before you put it to it; the salmon being close packed put in the liquor, and once in half a year, or as it grows dry, put some white wine or sack [sherry] to it, it will keep above a year; put some lemon peel into the pickle, let the salmon be new taken if possible.

 

A 1655 book by someone identified only as W.M. offers an unusual cooking technique, taking advantage of the salmon’s narrow wrist:

 

TO MAKE DRY SALMON CALVERT IN THE BOYLING

Take a gallon of Water, put to it a quart of Wine or Vinegar, Verjoyce or sour Beer, and a few sweet herbs and Salt and let your liquor boyl extream fast, and hold your Salmon by the Tayl, and dip it in, and let it have a walm, & so dip it, and out a dozen times, & that will make your salmon Calvert, and so boil it until it be tender.

 

Thomas Bewick, England’s most famous illustrator, wrote that when he was a child in the 1760s in Newcastle, contracts for both servants and domestics specified that they could not be served salmon more than twice a week. Such stories can be found all over England, Scotland, and in the American New England colonies.

Cora Millet-Robinet in her Maison Rustique des Dames, a guide for French country housewives that was published in 1859 and remained popular in France for a century, was critical of this attitude of Scottish domestics. She wrote, “It is perhaps the fish that admits of the most varied flavours; it is also in France the most esteemed. It is quite the opposite in Scotland, where servants lay down in their terms of engagement the number of times each week that they will be obliged to eat salmon.”

Why this antipathy for salmon in the British working class and not the French working class? Salmon every day might prove tiresome. But Bewick mentioned paying a penny a pound, so the servants may not have been given the best salmon. Perhaps some of it had been out of the water too many days and was otherwise unsellable. Some historians have suspected kelts, emaciated spawned-out fish. Avaricious fishermen who grabbed everything that ran into their nets often indiscriminately scooped up these fish, of little market value.

Cookbooks from the period show Scots of all classes relishing every part of the salmon. Elizabeth Cleland, who taught cooking in Edinburgh to a comfortable class of women, including Sir Walter Scott’s future wife, offered nine salmon recipes in her 1755 cookbook, including the following elaborate recipe for collar salmon. Collar, which was a technique used for many meat dishes, was a rolled slice filled with a stuffing, a dish of some distinction.

 

TO COLLAR SALMON

Take a side of Salmon, cut a Piece of the Tail, rub the other piece with Eggs. Make a Forc’d-meat of the Tail, chop it small, with a Handful of Oisters [oysters] that is parboiled, the Yolks of six Eggs boiled hard, and two Anchovies; chop them small, season it with Pepper, Salt, Mace, Nutmeg, and some grated Bread; work them up with two raw Eggs, and lay it all over the Salmon, but first season it with all the Spices as above. Roll it up in a Collar, and bind it with broad Tape. And boil it in boiling Water, Salt, and Vinegar, for two Hours on a slow Fire, then take it out and let it cool, and skim all the Fat off the Water it was boiled in; take off the Bindings of the Collar, and when both is cold, put it in Water it was boiled in.

Laws were passed for the rivers of England and Wales to protect salmon from unsustainable fishing practices, but they were not laws that took on industry. They were fighting old battles. The Tweed Act of 1859 banned the use of the leister for salmon fishing. The Act, like the River Tweed, was in both England and Scotland. On the Tweed, fishing for salmon at night with wooden torches and the spears known as leisters was a popular sport, drawing many people with torches and much shouting and singing. But each participant could stab a great many fish and it was an extremely destructive way of fishing.

Most everywhere in the world where there are fishing regulations, there are poachers: fishermen who defy the rules and fish out of season, often with outlawed gear and usually under cover of darkness. In England, Wales, and Scotland the effectiveness of regulations was always undermined by these poachers. In Scotland, as in Ireland, poachers were greatly romanticized because they were seen as defying English law. The water bailiff – prowling the night, dragging nets out of rivers and lochs, nabbing poachers when he could find them – is a stock character in Scottish folklore.

According to legend it was a water bailiff named Campbell who on several nights first spied the primordial monster in Loch Ness. Some think it was a sturgeon, which has a prehistoric-looking head; others say a seal. Many, including the busloads of tourists who still line up at the loch in the hope of getting a glimpse, insist that there really is a monster living in Loch Ness.

In 1869 the Inspector of Salmon Fisheries reported that at night at the mouth of the Tyne, he could see “hundreds of lights glimmering in every direction from literally hundreds of boats engaged in fishing.” He reported that the river was completely blocked by nets tied together across the entrance and that this fishery was being carried out “in defiance of all law with several men fishing for every one license.” These netters grabbed absolutely everything. The smolts trying to head to sea were fed to pigs. Even kelts were taken and possibly unloaded on apprentices and domestics. In Devon, famous for its sardines, fry were netted in the rivers and sold as sardines.
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1886 Scottish illustration of a water bailiff catching a poacher with a salmon in his bag.

 

But neither poaching nor overfishing was the greatest problem. In nineteenth-century England, industry was equated with progress, and little thought was given to undrinkable water or unbreathable air. Pollution was considered a sign of economic development. Coal mining, iron and other metal mining, coke production, smelting, steel production, industrialization of cotton mills – all this, in the name of progress, spelled the death of British salmon.

The factories poured chemicals in the rivers, riverbanks became crowded slums. Industrial cities destroyed the rivers on which they were built – Newcastle on the Tyne, Sheffield on the Don, Liverpool on the Mersey, London on the Thames. Crowded neighbourhoods and growing cities dumped their raw sewage in the water. Nor was Scotland spared the huge, polluting cotton mills built on the banks of great rivers. Glasgow grew from a charming town to a sprawling industrial city and destroyed the River Clyde. Everything from cyanide to sewage was dumped in Scottish rivers. The Spey, Scotland’s second largest river and most famous salmon river, the origin of the two-handed Spey rod and the Spey cast for fishing heavily grown banks, was seriously damaged by pollution from the growth of famous highland whisky distilleries.

Some of the earliest hydroelectric dams were built in Scotland, first in Loch Ness in 1895, then Kinlochleven in 1906, where an eighty-nine-foot-high concrete dam blocked the River Leven to provide electricity for an aluminium smelter that also dumped its waste into the river. The dam provided so much electricity that the small village claimed to be the first town in the world to have electricity in every home. Many more hydroelectric dams – huge barriers – were to follow as electrical usage in Britain steadily rose. England became a nation of well-lighted homes and dead rivers.

At this point Britain already had many dams because waterpower drove the mills of the Industrial Revolution. But in that age in love with industry, it was believed that every problem had an industrial solution. The first successful fish ladder, “the pool and traverse,” is said to have been invented by William Smith, from Deanston, Scotland, who came up with the idea in 1827 while studying salmon failing to pass the Deanston dam. Strips of wood blocked the water in one section of the dam. But each timber left a gap at one end. The next timber had a gap at the opposite end. This created “pools and traverses” for salmon to ascend the dam. It worked fairly well as long as the dams were not too large. But even smaller dams did not always use them.

In Britain, as in most of the world, there was a long-standing belief that water washed everything away and made things clean. The Industrial Revolution was disproving this. Anyone could see, or smell, that rivers were now getting a lot more pollution than they could handle. But that was considered the trade-off for modern progress, and manufacturing was making England the world’s leading economy.

Organic pollution, such as sewage, destroyed the oxygen in the water and created dead zones, areas in which neither fish in the water nor plants on the banks could live. The insects died and so did the fish, such as trout, that eat them. One of the first fish to be destroyed was salmon, which need not only insects but an unusually high concentration of oxygen. Often the worst of these zones were in the estuaries where the pollution gathered. Smolts, which require a tremendous amount of oxygen for their conversion to live in salt water, would die wholesale, killing off an entire year’s spawning salmon.

In 1875, Archibald Young compiled a list of the rivers of England and Wales and what was polluting them. Here is a small sampling of a few famous rivers:

 

Dart – chemicals, mines, paper works, wool washings

Dee – oil and alkali works, petroleum, paper works, wool washings

Kent – manufacturers

Severn – sewage, mines, tan, dye works

Teifi – debris from slate quarries, mines

Trent – sewage, factories

Tyne – chemicals, mines, coal washings
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An artist’s rendition of the nineteenth-century steel industry polluting the River Sheaf in Sheffield.

 

Many of the greatest voices of the epoch – Charles Dickens, Thomas Carlyle, Gerard Manley Hopkins, and John Ruskin – protested. Dickens seemed well informed of the variety of causes of salmon’s demise. In the 20 July 1861 edition of Dickens’ own weekly, All the Year Round, he wrote, “A few years, a little more overpopulation, a few more tons of factory poisons, a few fresh poaching devices and the salmon will be gone. He will be extinct.”

But industry was creating a huge amount of wealth, and industrialists had the ear of the government. The government occasionally acted but always with moderation. The Alkali Act of 1874 required manufacturers to use the “best practicable means” of controlling toxic vapours. However, a Royal Commission concluded in 1878 that measures were only practical if they avoided “ruinous expenditure.” The opinion of the courts was that industrialists should not be penalized because that would destroy industry.

The problem was not only pollution. A proliferation of mills obstructed rivers. In 1868 there were sixty-one mills on the main flow of the Thames and if tributaries were included, the Thames hosted 299 mills. Much of the river, which Magna Carta had stopped King John from obstructing, was no longer even navigable. The last salmon from the Thames was sold to the king in 1833 – at least according to legend. Some argue that the last salmon was caught in the 1820s. Shad, another anadromous fish, vanished from the Thames during the same period.

 

Ireland did not have the problems of industrialization because England suppressed development and Ireland remained an impoverished agricultural country. Despite a long and rich history of salmon fishing, the fish was for export or aristocrats; the Irish peasantry never ate it until independence. In Galway, one of the famous salmon ports of Ireland, is a cast of a sixty-nine-pound salmon caught in 1866 and sold at Billingsgate. Such an Irish fish would never have been eaten in Ireland. Irish salmon was loaded onto English ships bound mostly for London, but often sailing to Spain and other Mediterranean destinations. The French journalist Alexis de Tocqueville famously commented, “The Irishman cultivates beautiful crops and takes his crops to the nearest port, and puts it on an English ship, then he goes home and eats potatoes.” This is why more than a million people died in the late 1840s when the potato crop failed, even though Ireland was still exporting food to England. Few salmon recipes turn up in old Irish cookbooks. At the beginning of the twentieth century, Florence Irwin, an Ulster home economics teacher, scoured County Down, a coastal region in what is now Northern Ireland, for traditional recipes. The only salmon dish she could find was for a soufflé made with canned salmon.

Even poachers, as in Scotland seen as romantic anti-English rebels, seldom ate their valuable salmon but instead sold it at ports to the English. In Elizabethan times, poachers speared salmon with a leister, which took skill. This was an old technique – a prehistoric fish spear is displayed at the National Museum in Dublin – and the leister was banned in the nineteenth century in Ireland, as it also was in Britain. But by then poachers had moved on to spurge, an ornamental plant related to poinsettias that, when put in the water, poisons fish so they can be scooped up.

One of the founding legends of Ireland is about salmon fishing. It is the story of how Finn became a great leader. As a youth he was a servant for King Cormac, who wanted more land and wealth. Finn asked the Druids what he should do and they told him to go to a river in Mayo and catch the salmon of knowledge; once he did this he would know everything. He took his men and went to the river in Mayo and it was full of salmon. They had no way of knowing which was the salmon of knowledge, so they began catching and eating. But no one was getting wise, and they were growing weary of eating so much fish. They started to eat only the most beautiful. One scrawny little salmon was just cast aside on the bank. Finn decided to eat it, not because he wanted knowledge but because he had not been eating and was hungry. It turned out to be the salmon of knowledge and he became the wisest leader in Ireland.

For centuries Ireland has had some of the most admired salmon rivers in the Atlantic. Humphry Davy, in his 1828 book on salmon fishing, Salmonia, praised Scottish rivers such as the Helmsdale and the Thurso in the far north of the Highlands. He quickly dismissed the Ness and the Lochy and English rivers, but gave a long list of favourite salmon rivers in Ireland, which he said were better managed and maintained. His list included the Erne in Ballyshannon. He also praised the Moy, the Bush, and the Bann and two of the larger rivers, the Shannon above Limerick and the Blackwater in County Cork.

Davy credited the Catholic Church with maintaining the rivers well, and there was some truth to this. In medieval Ireland, the church’s interest in fish was related to its ban on the eating of so-called ‘hot food’ on holy days, which included almost half the days of the year. Hot food led to lascivious thoughts and anything with red blood was deemed hot. And the Irish Church, being one of the more enlightened in medieval Europe, expected monasteries to take good care of their rivers and fisheries. At an Augustinian abbey by the River Cong, a trap was set in the river so that every time a fish went through, it set off a bell, informing the monks that there was a fish in the trap. Most of the salmon weirs in Ireland were either owned by monasteries or had been. Until the sixteenth century when England’s Henry VIII ordered the closing of monasteries, the weirs were managed privately, but the Catholic Church still had some influence over fisheries.

In 1466 the world’s first anti-pollution law for the protection of salmon was passed by the Dublin Corporation. It specified the following: “no tanner, glover, nor any person use limed ware or leather work in the River Liffey on account of the destruction of salmon.” Leather processing was one of the few impediments to healthy salmon rivers. Since there was no industry and little electricity, salmon lived well in Irish rivers except for a vigorous net fishery landing salmon to ship to England.

 

Portugal’s leading river, the 500-mile-long Douro, was once one of Europe’s great salmon rivers. From South West France (in French Sud-Ouest de la France – but never French Sud Ouest) to Cantabria and Galicia in north-western Spain, there were fifty salmon rivers, all relatively short. Beginning in the eleventh century, fishing rights were controlled by clergymen and noblemen in Portugal, Spain, and France. The noblemen generally tried to protect the salmon and trout in their rivers. Alfonso X of Castile in 1258 established seasons when fishing was permissible. In 1435, Juan II of Castile enforced laws against poachers and banned particularly destructive fishing techniques such as throwing poison in the river. In the sixteenth century, Philip II of Spain expanded the fishing code. You could not “dry up parts of river and leave them dry,” or fish with sheets or hand baskets. It was forbidden to fish when “little fish are running.” In the fifteenth and sixteenth centuries, postas – weirs that consisted of nets and wooden stakes that would entirely block a river and reap an enormous catch – were the subject of bitter debates.

In 1795 Carlos IV of Spain granted aristocrats exclusive control over inland fisheries but also decreed that no one had the right to obstruct the passage of fish in the rivers. Salmon fishing thrived and large sums of money were earned from it.

But in the nineteenth century, Spain sank into chaos and a series of civil wars that continued into the twentieth century. Law enforcement became very lax, and peasants started poaching rivers by either spearing fish or poisoning them with a bag or old sock filled with chloride tied to the end of a stick. During this period, mills were built and, later, hydroelectric dams, generally in disregard of the laws about not obstructing the rivers. The dam builders sometimes made a token effort to follow the law and built fish passages, but they were poorly designed and ineffective.

Salmon became less available and its status grew in the famous traditional cuisines of the north – the Basque Country and Galicia. In 1913 celebrated novelist Emilia Pardo Bazán, a native of Galicia, wrote La Cocina Española Antigua (Old-Fashioned Spanish Cooking). In it she states, “Nowadays salmon has become a luxury dish. It didn’t used to be,” and suggested some of the simple, old dishes: using oil and vinegar, or baked, or grilled. She then offered a recipe for a more elegant modern dish made with salmon steaks:

 

SALMÓN AL VERDE (SALMON IN GREENS) Chop spinach and cook in pot with chopped parsley, spring onion, a clove of garlic, also chopped, three tablespoons of oil, adding, when it is half sauté, salt and pepper, a spoonful of toasted flour, a shot of water, and another of dry sherry. Add the salmon steaks and cook on a low heat for fifteen minutes. Serve with the salmon in the middle and the greens all around it. If it is not truly green add a paste made by passing spinach through a sieve.

 

Water for agriculture, suburban habitat destruction, pollution, and overfishing all contributed to the disaster and today there are few salmon left in Spain. Spain was one of the first countries to abolish its commercial salmon fishery and make salmon exclusively a sport fish. This has been done in many countries recently at the urging of environmental organizations, but in Spain it was done in 1940 by none other than Generalissimo Francisco Franco.

Franco came from Galicia, which in his boyhood at the beginning of the twentieth century was still salmon-rich. The Generalissimo was an avid fly fisherman and after he won the Civil War he could do whatever he wanted, so he shut down commercial salmon fishing and set up reserves for fly fishing.

Today the few salmon left in northern Spain are still only for anglers. In the Basque Country both the Oiartzun River, which flows into the bay at San Sebastián, and the Bidasoa River, which partly forms the border between France and Spain and was jointly and disastrously managed by the two, have only a few salmon. A document about a fishing dispute in 1681 states that 1,500 individual salmon were caught in the Bidasoa that year. Today there are only a few each season. By tradition the first salmon of the season caught on the Bidasoa can be sold commercially, but all the others after that are strictly recreational catch only.

 

The Rhine is the longest Western European river. It starts in Switzerland and flows along the Swiss–Austrian border, past Basel into Germany. In Germany it forms the French–German border at Alsace, flows past Strasbourg to Wiesbaden, where the Main River enters the Rhine, and along the Rheingau, where the river reflects sunlight on the sloped vineyards of the northern bank and one of Germany’s most celebrated wines is produced. The Rhine flows on to Bonn, Cologne, and Dusseldorf, then runs to the Netherlands, where it breaks up into three rivers and flows past Rotterdam, Utrecht, and other Dutch cities in a complex delta that flows into the North Sea.

Huge schools of thousands of juvenile salmon swam this long route to the Dutch estuary where they adjusted their gills, turned silver, and swam into the North Sea, only to return years later as large fish and make the long voyage back upstream. As late as the 1880s, Dutch salmon catches from Rhine stocks were among the biggest in Europe, landing more than a million pounds of salmon every year.

Netting huge quantities of salmon in the estuaries of important rivers was one of the leading ways that the European Atlantic salmon was destroyed. But there were many other causes. The Swiss and Austrians blocked the river with hydroelectric dams, the Germans dumped industrial waste and sewage, the French dumped the waste from Alsatian potash production, and the Dutch polluted and dammed for electricity production, in addition to overfishing. A hundred years after the record catches in the Netherlands, a salmon in the Rhine was a rarity.

 

In medieval France, every river that flowed into the Atlantic had salmon and other anadromous fish such as sea trout and sturgeon. But by the nineteenth century much of this was gone. In a famous incident in the early nineteenth century, Marie-Antoine Carême, the most famous French chef of his day, insisted he saw a 220-pound sturgeon, almost three yards long, by the Pont de Neuilly on the western edge of Paris. People were startled. Some did not believe him. Yet a century earlier no one would have thought the sight of a sturgeon or salmon swimming through Paris was worth a comment.

Salmon has long been a central part of the French diet. The 1393 book Le Ménagier de Paris, in which an affluent, middle-class husband instructs his young bride on household management, suggests that the bone be left in the salmon if it is roasted but that it be boned for other dishes. The author also recommends cooking salmon in water and wine and serving it with a cameline sauce. Cameline was an uncooked cinnamon sauce popular for salmon at the time and still chosen for salmon twenty years later when Chiquart, head chef for the Duke of Savoy (the duke later became Pope Felix V), wrote his recipes. Chiquart’s sauce, unlike the 1393 Paris version, uses sugar, which was becoming more available. This is Chiquart’s 1420 recipe:

 

CHIQUART’S CAMELINE SAUCE

For the salmon and for the trout, Cameline Sauce: To instruct the saucier who will be making it, he should get his white bread in the quantity he will be making, and set it to toast on the grill. He should have good claret wine. The best he can get, along with a fair amount of vinegar, in which he should put his bread to soak. He should get the spices, that is, cinnamon, ginger, grains of paradise [sometimes called melegueta pepper], cloves, a little pepper, mace, nutmegs, and a little sugar, and mix all that in with bread and a little salt.

 

In 1490 a Scottish cookbook was still suggesting salmon with cinnamon. But by the next century, anyone could have exotic spices and the new fashion, at least for the wealthy, was colourful dishes with edible flowers. Thomas Dawson’s The Good Huswifes Jewell gives this recipe: “Salmon cut longwaies with slices of onions upon it layd and upon that to cast Violets, Oyle and vinegar.”

In the sixteenth century, under Henri IV, the French Crown urgently stated that “fishermen are depopulating rivers,” and tightened the ordinances to state that only officially approved gear could be used.

An argument could be made that French salmon was destroyed by democracy. Despite increasingly inconsistent and incomprehensible regulations, poor enforcement and poaching, French rivers were rich in salmon until the Revolution, when fishing rights became no longer the exclusive domain of the aristocracy but a right of all French citizens. The citizens went after salmon without restraint.

During the nineteenth century, some limitations were put in place, especially by mid-century when the decline in salmon stocks was becoming apparent. But the regulations were not enforced. Toward the end of the century, accounts of the rarity of salmon in major rivers were common.

When the dams were small, many French did not understand the risk. In the 1860s, Alexandre Dumas père, the great novelist, wrote of salmon, “Neither dams nor small waterfalls halt their progress. They lie on their sides on stones, arch their bodies strongly, and then, straightening themselves out in a violent movement are projected up into the air and pass over the obstacle.”

Aside from not having the jumping process exactly right, he was not entirely wrong about the dams. If a dam was no more than eight feet high, a salmon could probably jump over it. But France started building larger dams, including several very large ones in the Loire Basin: one sixteen feet high in 1900 on the Gartempe and another thirty-three feet high on the Creuse. Others were added, built without fish passes.

Louis Roule, the French scientist, complained in his 1922 book that everyone wanted to blame the dams. “Fishermen are only too ready to believe it is so. They forget the damage the altogether disproportionate destruction they wreak themselves . . .” According to Roule the problem was that salmon used to be consumed locally and then, as transportation improved, there was a far wider market and feeding that market was emptying the rivers.

As salmon became scarcer in France, its status rose – in much the same way that cod has risen in standing in the twenty-first century as it has become less available. Alexandre-Laurent Grimod de La Reynière, as is apparent from the number of names he bore, was a French aristocrat. A lawyer by training during the reign of Napoleon, he became famous as France’s first national restaurant critic and food reviewer. He expressed great reverence for the salmon, “one of the ocean’s great fish,” and particularly admired it for following rivers back to its birthplace. He said that poaching salmon in a stock, a court bouillon, was “the most honourable way to serve it.” But then he expanded into more deluxe ideas, including this:

 

POACHED SALMON

Sweat the whole fish in a fish kettle or a large pan, cover it with two bottles of excellent champagne and when cooked serve with baby turkey wings [turkey, a recent discovery from America, enjoyed high standing in Paris] and a dozen fresh crayfish cooked in the same nectar . . . As you see this fish is somewhat of a drunkard, and it will only drink the best.

 

This is very different from the recipe given by Dumas for salt fish, which was the way common people used to eat salmon:

 

SALTED SALMON

Desalinate your salmon [soak it overnight in running water] put it in a pot of cool water, cook it, skimming, and when you see that it is about to boil, take it off the fire, cover it with a white cloth, and after five minutes drain it and serve it with greens.

 

Auguste Escoffier was a great chef who redefined French classical cuisine at the beginning of the twentieth century. In his 1922 edition of Le Guide Culinaire, he offered more than forty recipes for both hot and cold salmon. Some of his recipes were revisions of dishes that were centuries old, such as Saumon Chambord, a fifteenth-century dish of salmon poached in wine. Once a basic food, salmon was becoming a luxury food in a nation that loved luxury foods.

And so the salmon continent came close to being a salmonless continent. Could that be the end of the story? Rivers flow and they change. Heraclitus was right: it is always a new river.





Four

Old Ways in the New Land

“Perchance after a few thousands of years, if the fishes will be patient, and pass their summers elsewhere, meanwhile, nature will have leveled the Bellerica Dam, and the Lowell factories, and the Grass-ground River run clear again, to be explored by new migratory shoals, even as far as the Hopkinton pond and Westborough swamp.”

Henry David Thoreau, A Week On the Concord and Merrimack Rivers

 

The first Europeans to see North America described riotous nature, fecund and abundant like nothing humans had ever seen before. Even a small island like Manhattan was visited by huge shoals of fish, crowded with a wide range of wild mammals, and suffused in a racket of chirping birdlife. There are North American accounts of bird flocks so numerous that daylight turned to night, huge herds of mammals thundering over the land, and fish schools so thick that it was a threat to navigation.

In truth, humans probably had seen something like this before. Europe was probably like this, but that was before humans had learned to write, so there is no record of it. By the time Europeans had become chroniclers, nature had been whittled down to something far more modest.

“In the beginning, all the world was America,” wrote British philosopher John Locke in 1667. Locke was impressed that this wild America was a world free of money, but most Europeans saw it as a place where money could be made. Even the abundance of nature was largely seen as a commercial opportunity. While the Spanish went to Central and South America and reported on gold, British expeditions to the north reported that a fortune could be made on other facets of nature.

One of the first Europeans to see this world, John Cabot, in his 1497 voyage was astounded by the fish schools, mainly cod. One could just scoop it up in baskets, an observer on the Cabot expedition famously reported back to Europe. And the British quickly started scooping them up, drying and salting them, then shipping them back to Europe as the Basques and Portuguese had also done. Seeing there was ample salmon, the British scooped them up too, curing and sending them back to England along with cod.

Cabot for the English, Jacques Cartier for the French, and Gaspar Corte-Real for Portugal all identified large shoals of salmon. All three explorers promoted the idea of establishing commercial fisheries. It was Cartier who in 1535 identified the huge salmon populations of the Saint Lawrence: the Gaspé Peninsula, and Bay of Chaleur, both still important salmon areas today. (Corte-Real added to this commerce by sending back fifty-seven natives as slaves. The British also started shipping slaves; it was extra income.)

The rivers of what would become New England and Maritime Canada were teeming with anadromous fish – not just salmon, but sturgeon, shad, and a fish new to Europeans, striped bass. Europeans may have confused this unknown species with salmon because they were both anadromous and of similar size and shape.

Robert Juet, who was an officer on Henry Hudson’s third voyage in 1609, kept a diary. As the expedition sailed up the Hudson near the Catskills, Juet recorded “a great store of salmon in the river.” Historians and biologists have been struggling with this account. Juet had perhaps confused salmon either with striped bass or with the Dutch word salm, which could also mean trout. Otherwise, Juet had witnessed one of the first North American salmon stocks to go extinct, since there is no record of salmon in the Hudson since then. The Hudson was probably too murky for the clear-water-loving salmon, but some may have strayed, as the Hudson is in a salmon region.

Most of the other great rivers of the North American north-east – the Connecticut, the Merrimack, the Penobscot, the Kennebec, the Saint Lawrence, the Grand Cascapédia, the Ristigouche, and the Saint John – were clear-watered and all were (and a few are still) great salmon rivers.

The Native Americans along these rivers were skilled fishermen. The original New Englanders fished salmon with spears, net weirs, and bone hooks, with line made of local grasses, deer sinew, or tree bark. But the human population was sparse and the salmon runs were huge and so, by all evidence, the fishing was sustainable. This was despite the fact that salmon appears to have been a favourite food, eaten fresh in season and smoked or dried for the off-season. It was revered by the Beothuk, the indigenous people of Newfoundland, who the English slaughtered and kidnapped into slavery as early as 1600. The Beothuk buried their dead with cured salmon. Along the Ristigouche, in what is now New Brunswick, the salmon was a ubiquitous image on canoes and clothes.

Henry David Thoreau said that he had found stone traps for salmon left from Native Americans in the headwaters of the Merrimack. Archaeological studies on the banks of the Merrimack and the Charles River showed that native villages were placed in the spots with good salmon runs – and the more salmon, the bigger the village.

The Penobscot people, based along New England’s second largest river, stood on the rocks above falls and jabbed salmon with their three-pointed spear, the e’niga’hkthe, as the fish came up the falls. The two outer prongs were dull and grasped the fish, while a sharper central prong of hardwood, later of iron, stabbed the fish’s back. This was a common fishing technique in the north-east and required quick reflexes in a well-stocked river.

The Penobscot sometimes fished at night by torchlight, an ancient technique seen all over the world. The fish are attracted to the light. This method would harvest hundreds of fish, but only a few could be eaten fresh. The rest were preserved by smoking over low fires and became winter provisions. Native Americans knew how to provision for the winter and, unlike early English settlers, did not starve in the wintertime.

The Saga of Eric the Red, written in the thirteenth century, tells of Vikings landing in North America about the year 1000 in a place they called Vineland. It is not certain exactly where Vineland was, but some suggest it is the ancient Viking ruin on the northern tip of Newfoundland, known as L’Anse aux Meadows. According to the saga, they landed there by mistake when blown off course from Greenland. There they found the salmon to be plentiful and large. “There was no lack of salmon both in the lake and in the river and this salmon was larger than they had ever seen before,” the saga reports. The Vikings came and went, so the salmon population remained high while the human population remained sparse. But seven centuries later, the British came and stayed.

Captain John Smith, one of the great promoters of New England settlement, insisted that the area offered great wealth for the empire in the form of fish. “The sea is better than the richest Mine knowne,” he wrote. The newcomers fished hard and commercialized their catch, and the human population grew. By 1685 there were 50,000 Europeans living in New England. The records of seventeenth-century townships show regular wrangling over rights to salmon fishing locations. But they were not yet experiencing a shortage of salmon. In addition to what they sold and what they ate, as early as the 1630s the colonists ploughed salmon into their fields and let it rot to fertilize the soil. This gave off a strong and unpleasant odour but apparently yielded results deemed worth the smell.

This was considerably different from native people, who believed the bodies of animals that were killed had to be treated with great respect. For example, bones were never left lying around for other animals to gnaw on. A Micmac always threw the remains of a salmon back in the river because to them, successful hunting and fishing depended on respect in the animal’s spirit world. To most native people in the Americas, a fish or animal that was killed for food was a gift. The animal had given its life guided by a spiritual force that decided how many were to be given and to whom.

The English settlers had little understanding of the Native Americans and thought they were too foolish or backward to make full use of what they had. Francis Higginson, who arrived in Salem in 1629 and died the following year, wrote, “The Indians are not able to make use of one fourth part of the land.” It is ironic that Higginson also complained that in native society, “The men do nothing but hunt and fish.” It was true. They knew when the salmon were running, when the eels were best, when to hunt ducks – the entire cycle of food. Their months were named for these occurrences – the month of the ducks laying eggs, the month of the salmon running, the month of the bears hibernating. It is odd that Higginson did not notice that they didn’t go hungry whereas his settlement of Englishmen suffered regular famines.

Initially the English were more interested in sturgeon than salmon. Natives also pursued these prehistoric giants. In the eighteenth century, Alexander Mackenzie, who crossed what is now Canada to become the first European to cross North America, observed that the natives in the east took sturgeon with both spears and dragnets. He thought they seemed to be a favourite.

Sturgeon are large and slow and easy to catch, though they do sometimes leap. They live for at least fifty to sixty years and don’t begin to spawn until they are fifteen years of age or older. This is a dangerous species characteristic in a world of fishermen because it is very easy to inadvertently catch fish that have not yet spawned.

By the end of the seventeenth century, the colonists had started taking more salmon. Perhaps there was already less sturgeon available. It does not appear that there was a great desire to eat salmon, but it preserved well in casks and could be easily transported and so was a good commercial product. New England was becoming increasingly commercial, and the ability of the people there to make money was one of the reasons for an increasingly strong sentiment for independence from a colonial system that sought to impede their commerce.

Already there was some decline in New England rivers, and New Englanders were travelling north to fish the richer rivers of what is today Canada. In 1775 a fisherman in Labrador, George Cartwright, said of one pool he was netting, “You could not fire a musket ball into it without injuring some.”
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Shipping fish to England

 

A political divide was evident between the entrepreneurial New England colonies and the loyal British colonies of the north, a more difficult climate with a sparser population and less productive economy. There was resentment toward the ‘disloyal’ New Englanders, and in 1775 the British parliament ruled that New Englanders could no longer fish in the loyal northern colonies. For New Englanders, barring their fishermen from Newfoundland and Labrador was just one more slight on a growing list of grievances.

At the time of the Revolution, the combined British North American colonies, loyal and in rebellion, had an annual catch of about one million salmon. It was shipped to other colonies and to England, France, and other northern European countries. But during the war, the British controlled the Atlantic and stopped not only American shipping but American fishing. This was a tremendous blow to New England’s primary fish trade, cod. But salmon fishing could continue; in fact it was increased, because it was carried out in the rivers. Salmon not only became more important to trade, it became more important as a food. New England smoked salmon became a basic provision for the soldiers of the Continental Army.

From Maine to Connecticut, an increasing number of driftnets went across New England rivers, especially the Connecticut River. Salmon was fished hard in New England and in the ‘loyal’ northern colonies too. The sparsely populated north became more crowded when about 100,000 loyal British subjects from the new United States were shipped there. The United States did not want people who did not support the revolution. Before the revolution 100 people lived at the mouth of the Saint John, one of North America’s great salmon rivers. After the revolution, 14,000 people lived there. Suddenly New Brunswick, with its great salmon rivers, had a fairly large population.

The decline in salmon stocks was becoming apparent. Regulations were imposed to limit netting. In 1786 Nova Scotia passed legislation making it illegal to block salmon from returning to their spawning ground. In 1810 New Brunswick passed similar legislation. In New England legislation was being passed as well. New England salmon had become a national dish and was eaten throughout the new country.

Eliza Leslie, born in Philadelphia in 1787, became the most influential cookbook writer of nineteenth-century America. She had a number of salmon recipes. This one is from the 1851 edition of Miss Leslie’s Directions for Cookery:

 

BROILED SALMON

Split the salmon and take out the bones as nicely as possible without mangling the flesh. Then cut it into filets or steaks about an inch thick. Dry them lightly in a cloth and dredge them in flour. Take care not to squeeze or press them. Have ready some clear, bright, coals, such as are fit for beef steaks. Let the gridiron be clear and bright, and rub the bars with chalk to keep the fish from sticking. Broil the slices thoroughly, turning them with steak tongs. Send them to table hot, wrapped in the folds of a napkin that has been heated. Serve up with them anchovy or prawn or lobster sauce.

 

Many epicures still consider this the best way of cooking salmon.

 

The Connecticut River, the longest river in New England, is more than 400 miles long. It begins just south of the Quebec border and empties into Long Island Sound, where it provides about seventy percent of the Sound’s fresh water. The Dutch called the Connecticut “the Fresh River” because it was such a vital source of fresh water. It was also a vital source of fish, especially the anadromous salmon and shad that swam in from Long Island Sound. More than a dozen Native American groups lived along the Connecticut and its tributaries in what are now Vermont, New Hampshire, Massachusetts, and Connecticut, and they depended on its fish.

The Dutch considered the Fresh River to be the northern border of their colony of New Netherland. The Connecticut River may have been their only source of salmon. The only cookbook we have from New Netherland is De Verstandige Kock (translated as The Sensible Cook). This is actually an excerpt from a larger seventeenth-century cookbook from Holland. But it was widely used in the American colony and is thought to represent the cooking of Dutch colonials. The book has two salmon recipes, one for salted and one for fresh. The salted salmon may have been shipped from Europe and later from New England, which shipped a great deal of salt-cured salmon. This was probably the most common way of eating salmon in New Netherland, and many of the other colonies as well. The translation is by Peter G. Rose, a modern food historian:

 

SALTED SALMON

Take slices as thick as a finger, soak them in rainwater for eighteen hours, refresh the water in between, put clean rainwater in a pot hung over a fire and let it boil; then add salmon and skim well. When it has come to a boil that is enough because when it is cooked for a long time it loses its fattiness; one eats it with vinegar or with butter and vinegar cooked together.

 

The same seventeenth-century book instructs the colonist on cooking fresh salmon.

 

STEWED SALMON

Remove the scales from the salmon and wash it clean, take a little tin bowl of water and a little bowl of wine vinegar for each slice of salmon, grate a piece of wheat bread and some whole pepper, half a nutmeg, a little crushed mace, no salt. Place these in a flat pot, let it stew together; add a little butter to it after it has stewed a while.

 

In the 1790s industrialists became interested in developing Holyoke, Massachusetts, as a centre by harnessing the waterpower of the Connecticut from a nearby fall of more than fifty feet. A wooden dam was built. In 1798 a dam was built to power a mill in Montague, Massachusetts, as part of a plan to create the industrial centre that became Springfield. By 1800 Connecticut River salmon was disappearing and the price for it had quadrupled, which further contributed to its destruction. By 1815 it was unusual to spot a salmon in the Connecticut River. And then they disappeared completely, which surprised no one. According to the US Fish and Wildlife Service there are more than a thousand dams in the Connecticut River watershed and no Atlantic salmon.

One study of the industrialization of New England, Nature Incorporated, dated the beginning of the end as 1813. That was the year a Boston merchant went to Waltham, Massachusetts, and purchased mill privileges for the Boston Manufacturing Company (BMC). Though there were dams and cotton mills built earlier in New England, it was the scale of this that was different. This mill on the Charles River was ninety feet long and four storeys high, and it was the first cotton mill to carry out all the stages in the manufacturing of cotton cloth under a single roof. And it did so entirely with waterpower. This was already a commonplace operation in Britain, and Britain was the model for industrial might – and also, if anyone cared to notice, for environmental destruction. Even before the mill was built in Waltham, Francis Cabot Lowell and Nathan Appleton, two Boston entrepreneurs who would become pivotal characters in the industrialization of New England rivers, travelled to Scotland to learn how it was done.
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Henry David Thoreau, 1850

 

Before the BMC, dams had been smaller and usually mills were only seasonal operations. Soon they became large, full-time plants that impeded the salmon’s route to spawning grounds. The Industrial Revolution was coming to New England, and the region would become the centre of the textile industry. This meant harnessing waterpower.

When the problem had been fishermen, the communities were ready to act. Fishermen would stretch nets across the entire Merrimack to catch everything. In 1773 the colonial General Court banned this practice. But when the same river was blocked by industry, no one was prepared to take action. The towns of Lowell and Lawrence were built on the Merrimack for the purpose of harnessing the river for textile manufacturing. In 1812 a dam in New Hampshire blocked the upper Merrimack; then, in 1822, a dam in Lowell blocked most of the river. The tough and determined salmon struggled on but the Lawrence dam in 1848 finally blocked all salmon runs. Henry David Thoreau, canoeing on the Merrimack with his brother in 1839, even before the final destruction, wrote:

Salmon, Shad, and Alewives, were formerly abundant here and taken in weirs by the Indians, who taught this method to the whites, by whom they were used as food and as manure, until the dam, and afterward the canal at Billerica, and the factories at Lowell put an end to their migration . . .

 

Two years earlier, in 1837, a dam was built on the Kennebec River in Augusta, Maine, that blocked most of that river. Lawmakers were aware of the problem and numerous laws were passed requiring various kinds of fish passes on dams. But little was done to enforce these measures. When passes were built, they were poorly designed and ineffective. Dams were progress. Impeding salmon was one thing but no one wanted to impede progress except for lonely voices in the wilderness like Thoreau’s.
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Amoskeag hydroelectric dam in New Hampshire, 1936.

 

In 1839 D. Humphreys Storer, a recognized ichthyologist, wrote that salmon had been completely killed off in Massachusetts.

In the north, in Maine and Canada, salmon rivers were being destroyed by a rapidly expanding lumber industry. Unfortunately for salmon, the British had always been more interested in lumber than fish. It took a great deal of wood to build the world’s most powerful navy. And it took forests of tall pine to provide the ships’ masts. To this end the British in the seventeenth century had mostly deforested England and Scotland. In 1614, when John Smith, that great advocate of fisheries, saw Maine, he did not write to the Crown about the fish but about the forests. His advice to establish a colony in Penobscot Bay went unheeded but the British were soon shipping masts to England; in fact, the first oceangoing vessel built in what is now the United States was built in Maine of local pine. By the nineteenth century Bangor was the most important lumber centre in America, perhaps the world, shipping Maine lumber down the Penobscot to Penobscot Bay, where it was loaded onto ships. Maine also became a major paper producer; paper mills along the rivers dumped toxic chemicals in the water.

The sturdy young men who risked their lives destroying the rivers of Maine by driving logs down them were viewed heroically. Fannie Hardy Eckstorm, in her 1904 book, The Penobscot Man, called them “young foam walkers.” Injury or drowning were commonplace. She wrote, “They died, they never surrendered – that is why the river has been conquered.” This romance with the tough, brave men who destroyed the environment is a common feature in American culture – the lumberjacks, cattle drivers, and oilmen who ‘tamed’ the country. Paul Bunyan, a mythical character for whom numerous statues have been erected, was supposedly born in Bangor, Maine, but travelled all over the United States leaving piles of lumber so high they were mistaken for mountain ranges. Even more famous was William “Buffalo Bill” Cody, a real person who became an international celebrity based on the claim that he had killed 4,000 American bison.

Lumbering was not only destroying habitat vital for a flourishing salmon river but the logs were floated downriver, destroying everything in their path, including redds, eggs, and alevin. The riverbed became coated with sawdust, and woodchips covering the gravel made it difficult to build redds. It was known that sawdust was harmful to fish before the sawmills and pulp factories opened. In the early nineteenth century, Humphry Davy asserted that sawmills were harmful to fish. “The immense quantity of sawdust which floats in the water, and which forms almost hills along the banks must be poisonous to the fish, by sometimes choking their gills and interfering with their respiration.”

Lumber companies also built dams to power sawmills. In the first half of the nineteenth century, more than five hundred water-powered lumber mills were built on the rivers of eastern Canada. A social shift had taken place: instead of a fishing society it was one in which most people now worked in the lumber industry. Lumber had the political clout, not fish.

By the second half of the nineteenth century, New England salmon was a thing of the past. The southern range for salmon was now Maine and even those rivers were in deep trouble.

Hatcheries were built to restore the rivers, but it did not seem to be understood that if the conditions were not suitable for natural fish, they would not work for artificial ones either. Up until the complete collapse in 1947, some four million fry were released every year in Maine rivers. But like the natural fish, most could not survive.

Laws restricting commercial fishing and preventing illegal poaching seemed unenforceable. Historians estimate that salmon runs in Maine in the eighteenth century may have been as high as 500,000 fish a year. Some years the recorded commercial catch was as high as 100 tons. After 1947 no further commercial salmon fishery was allowed in the state and there were 433 active laws in Maine about regulating and conserving salmon. In that year, 400 salmon were taken, mostly by sportsmen.

 

There is something miraculous about the seasonal return of the salmon, and most every salmon-fishing culture, from Asia to Europe to North America, has some ritual attached to the first salmon caught in the new run. Native Americans usually have rituals to thank the salmon for coming back.

In Bangor, Maine, it was always a joyous event. On 1 April 1912, first day of the season, the only one to catch a fish was a Norwegian immigrant, Karl Anderson. He caught two salmon; the prized one, a sixteen-pounder that he said he fought to land for an hour, went to Campbell Clark of the Clark Thread Company in Newark, New Jersey, who was known to pay top dollar for the first salmon of the season. But Anderson also caught a second fish, less profitable because it was only eleven pounds, and decided to ship this smaller fish to the president of the United States, William Howard Taft, whose re-election bid was strongly supported in Maine. The salmon travelled by train on ice, arrived the next day, and was served that night, poached with parsley and an egg sauce.

A tradition had begun, ironically with a president who played an important role in destroying the salmon runs of the Penobscot and other rivers by eagerly promoting the construction of large hydroelectric dams.

Probably the first salmon in the White House was served to John and Abigail Adams, who brought Massachusetts food to their new Virginia environment. John was apparently particularly fond of salmon, a common Massachusetts food for his generation. In 1783 when he was in Paris struggling to negotiate a peace agreement with the British, Abigail wrote him a letter to cheer him up that began, “I would give you a fine Salmon . . .”

In 1776 to celebrate independence, according to legend, John and Abigail served salmon and eggs, which they said was a very American dish. Salmon in egg sauce with new potatoes and fresh peas became a Fourth of July tradition in New England. In the Adams White House, roasted salmon with nutmeg and other spices was often served.

It was not until Taft in 1912 that the first Penobscot salmon became an annual White House tradition covered by the press. One of the more famous incidents was in 1929 when President Herbert Hoover was presented with a salmon, but by the time photographers arrived for the traditional pictures, the White House cook, Katherine Bruckner, had already chopped the head and tail off. Rising to the occasion, she quickly sewed them back on and stuffed the now-gutted fish with cotton. The deception might have worked but the photographers demanded more and more pictures and the stuffing started coming out.

Franklin Roosevelt, also a supporter of huge hydroelectric dams, received more first fish than anyone, because he served more years. He liked his salmon seasoned and roasted on a soaked cedar plank.

In 1947 President Harry Truman received his Penobscot salmon while the commercial fishery was dying, harvesting only forty salmon in their nets. The commercial fishery ended but fly fishermen still fished the river and gave the first salmon to the president. In 1954 the first fish of the season was not landed until two months into the season. The modest ten-pounder was sent to President Dwight David Eisenhower, who, with cameras running, gave his famous smile and talked of his fondness for fishing but admitted that he had never been to Maine and the only salmon he had ever caught was in Canada. These were sadly prophetic words because the time was arriving when any American who wanted to catch a salmon had to go to Canada. Two hundred and fifty mills were built along the Penobscot. Fly fishing on the Penobscot was not yielding many fish and, given the pollution of the river, any fish caught was probably dangerous to eat. The presidential tradition ended with Eisenhower.
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A René Verdon White House dinner in 1961 begins with salmon.

After John Adams and his son John Quincy Adams, the only other president from Massachusetts was John F. Kennedy. But by 1960 no one thought of salmon as a New England food; few even remembered that it used to be associated with New England. Unlike the Adamses, the Kennedys served salmon in the White House because it was French. And the Kennedys, especially wife Jacqueline, were unapologetic Francophiles. They hired a French chef for the White House, René Verdon. Kennedy was still enough of a New Englander that he asked Verdon to make New England clam chowder; more specifically, what was labelled “New England Clam Chowder, South of Boston Style,” which may have referred to Cape Cod, where the Kennedys spent a great deal of time. Kennedy regularly requested the soup, once for three days in a row. As for salmon, that was for Jackie, and it was French.

 

POACHED SALMON

2 tablespoons butter

⅓ cup chopped onion

⅓ cup chopped celery

1 quart water

½ cup vinegar

1 bay leaf

1 pinch thyme

Salt

Peppercorns

1 3-pound salmon steak

Blender hollandaise or mayonnaise

In a large skillet heat the butter, add vegetables, and cook five minutes. Add water, vinegar, bay leaf, and seasoning and simmer for five minutes. Wrap the salmon in cheesecloth and place in the liquid. Lower the heat, cover, and simmer gently for about 25 minutes or 8 minutes per pound. Remove the salmon carefully, unwrap, and serve hot with hollandaise or cold with mayonnaise.

 

Further north, salmon stocks were in trouble as well. Cries of alarm for the salmon runs in the Ristigouche started to be heard in the mid-nineteenth century. This 120-mile-long river that ran from Quebec through New Brunswick to the Chaleur Bay in the Gulf of Saint Lawrence where, in 1760, the French and British fought the last battle of the French and Indian War, was also a famous salmon river. Richard Nettle, in his 1857 book, The Salmon Fisheries of the St. Lawrence and Its Tributaries, wrote:

 

But as the Ristigouche is a famous river for fishing, a considerable revenue is derived from this business. The fish are taken in setnets (which should be done away with) and at every ebb-tide during the summer are conveyed to the shore in canoes, salted, and shipped to Great Britain, or as of late has been the case, sold on the spot to American vessels, which have visited Campbelton for that purpose. Mr. Ferguson informs me that his father was in the habit of exporting 2,000 barrels of salmon annually, but he is quite content if he can manage to catch 300 barrels per year.

 

Nettle had loaded a lot of troubles into that statement: the salmon stocks were depleting because too many fish were being caught in setnets; the reason for this overfishing was a newly enlarged market; the market had expanded because the New England rivers were becoming depleted, and Americans were turning to Canada for their salmon.

However, Nettle went on to say that Mr Ferguson “attributes the great falling off in their numbers to the spearing and netting by the Indians while on their spawning-beds in the back settlement.” This was a growing argument in eastern Canada as the salmon stocks were depleting. Despite overfishing with setnets, industrial pollution, mills, dams, and logging, surely the problem was those Indians spearfishing. Somehow natives, First Nations people as they are known in Canada, using the net and spear techniques that they had employed for thousands of years without ever depleting fish stocks, were the problem.

Despite the insistence of Native Americans that they had the right to pursue their ancestral fishery, laws were passed against them. In 1883 spearfishing was outlawed in the state of Maine, a measure clearly aimed at Native Americans. Canadian provinces passed similar laws.

 

Hearing the name “Grand Cascapédia River” conjures up an image of something more grand than a seventy-five mile river. Cascapédia, which sounds like a classical reference, comes from the Micmac word gesgapegiag, which means “strong current.” It is a fast-flowing little river in the Gaspé Peninsula of Quebec. It rushes through a fairly unexploited, unpolluted corner of the province into the Gulf of Saint Lawrence where that huge river meets the sea.

The Gaspé Peninsula forms the southern bank of the Saint Lawrence River, where it opens to a very wide mouth that flows into the gulf and the sea. From the shore of the Gaspé, the Saint Lawrence looks like a tough patch of ocean. The opposite bank is too far to be seen. Despite its turbulent appearance it is all fresh water, a rushing outflow from the rivers of the Midwest. It does not seem possible for a fish to swim against it, but the salmon does.

On the Gaspé were sixteen salmon rivers that made the peninsula one of the greatest sources of Atlantic salmon in the world. None of these rivers were very long, but the ordeal salmon faced to get up the Saint Lawrence to their home rivers made these fish strong and fat – prize specimens. The most famous of these rivers is the Grand Cascapédia.

Since there was no agriculture or industry, there was no pollution. And with a very small population, there was no need for power projects or dams of any kind. In fact, it remained a completely undammed river. Deep in its quiet unspoiled forest, what could go wrong with the Grand Cascapédia?

In the 1860s a sawmill was built between the Grand and Little Cascapédia. Some of these logs were very long, and the river was the only way to transport them. It was logging, not fishing, that provided a livelihood to people in this part of the Gaspé and so logging was the priority. The Grand Cascapédia was a river for recreational fishing, not commercial. The small number of very wealthy people who came to fly-fish protested the damage caused by logs and sawdust. By the early twentieth century there were only about sixty of them and they only spent six weeks there. They did not play the role in the local economy that lumber did, and so no one listened to them.

Here the lumber industry not only produced timber, but also pulp for paper. This too provided jobs. More than half the newsprint in the world, the lowest grade of paper, was made by the rivers of eastern Canada. Fortunately for salmon, today this is a dying industry. Newspapers, telephone books, and catalogues are increasingly online products and less and less newsprint is being made.

Loggers cut the trees in the winter when they were easy to strip because they had no leaves. Then in the spring melt, when the rivers ran high and strong, they floated them down to the Gulf of Saint Lawrence. Unfortunately, this meant that they would be floating the logs in the spawning season when they would be most destructive.

Logging camps relocated every year, clearing a new patch of timber, destroying a new stretch of river. A camp of rough wooden huts would house as many as 100 workers. They worked long hours in subzero temperatures and heavy snowfall and were paid $25 per month with room and meals.

One of the first in the lumber industry to speak up for salmon was Edmund W. Davis, the owner of one of the camps. In 1903 he wrote:

 

Unless the lumbermen drive their logs earlier in the season, they will eventually ruin the Cascapédia as a salmon river. During the drive of 1903 the logs were more than five weeks passing my camp, and at the same time salmon were running up.

 

At first it seemed that the salmon would be saved by the Depression. The housing market, and with it demand for lumber, died. But then Roosevelt’s New Deal resuscitated housing and more lumber than ever before was being driven down the Cascapédia. The salmon stock was steadily declining. In 1935, 2,981 salmon were counted in the river, which was already historically low. But in 1936 it was down to 1,500 and in 1937 it was 1,200.

During the early 1940s when nothing associated with ‘the war effort’ could ever be challenged, the drives were even bigger and the salmon population smaller. Salmon stocks continued to dwindle. In 1954 only 435 salmon were caught in the Grand Cascapédia the entire season. By the end of the decade the river had reached a low point with only 140 salmon landed on the river.

In the early 1950s the lumber industry became concerned about the spruce budworm, a tree-killing insect, and started spraying the Gaspé from planes with DDT (dichloro-diphenyl-trichloroethane). This was a pesticide developed during World War II that was highly effective against malaria. After the war it was used for an ever-wider range of purposes. In 1952, 200,000 acres were sprayed in the Gaspé headwaters of the Ristigouche. The following year two million acres were sprayed and eventually two million acres were sprayed every year.

This had a profound effect on the salmon of the Gaspé and New Brunswick. Not only did DDT kill the insects that were preying on the trees, but it killed the river-borne insects that were the vital nourishment of fry and smolts, the growing young salmon trying to build up and prepare for the sea. The smallest young fish died by the millions but the older smolts had fewer casualties. The adults returning to spawn did not eat and so were less affected. Because of this it took a few years to see the impact, which was that there were even fewer salmon to return and spawn.

In 1954 a moderate spraying of DDT on the Miramichi River killed off almost an entire generation of juveniles. And most aquatic insects. Despite such disasters on the Atlantic side of Canada, in 1957 it was decided to spray the forests in the northern part of Vancouver Island. This was an area of very valuable trout and salmon streams. But this was not going to be a repeat of the calamity in eastern Canada, officials pledged, because they would be more careful, work with fishery advisors, and avoid the streams. Losses of juvenile coho, cutthroat, and steelhead ran as high as ninety-five percent and the devastation to aquatic insects took the streams years to recover from.

The first environmental book to have a major impact, Rachel Carson’s 1962 Silent Spring, made the public aware of the deadly results of indiscriminately spraying DDT and spurred a strong popular outcry against the pesticide.

With the great rivers in New England and Canada in ruins and most of the great rivers of Europe depleted too, what was to become of Salmo salar? Eastern fisheries were becoming so desperate that they started thinking the Oncorhynchus from the West Coast could save them.

In 1906, Pacific pinks in their fry stage began to be introduced to Maine rivers. Puget Sound stock from the Skagit River and Afognak Island stock from Alaska were used. Although more than eight million fish were introduced, none of the Alaskan fish returned from the sea and only a few of the Skagit River fish did. King, coho, steelhead, and even grayling – a separate genus of European Salmonidae – as well as sea trout, a seagoing brown trout of the Salmo genus from Scotland, were also introduced in Maine. But the rivers were blocked by dams and the water quality was poor due to pollution, which caused a lack of oxygen. Fish, no matter the species or origin, could no longer live in Maine water.

In 1959 and into the 1960s, the Fisheries Research Board of Canada tried to create a new commercial fishery by introducing pinks and chums from British Columbia to Newfoundland. Those two species were chosen because they spend little time in fresh water and are the most tolerant of extremely low temperatures. They did fairly well, surviving and getting to sea, but once out in the ocean – as always happens with transplanted salmon – there was a great deal of straying and few returned to spawn in the rivers of release. The transplanting of other species did not seem to hold the solution to declining stocks.





Five

A Golden Fish Arrives in the East

“One day the old man cast his net

and all he caught in his net was slime.

The old man cast his net a second time

and all he caught in his net was weed.

A third time the old man cast his net

and what he found in his net was a fish –

no ordinary fish, but a golden fish.”

Alexander Pushkin,

“A Tale About a Fisherman and a Fish”

 

In fishing history firsts are difficult to verify, but possibly the first salmon fishermen in the world, and probably the first to fish Pacific salmon, were in Japan. The Jomon lived in what is now Japan and also fished the Kuril Islands and the Kamchatka Peninsula, which are now part of Russia. They may have been the first Asians to cross the land bridge to Alaska, making them the ancestors of all Native Americans.

Although once controversial, with the help of genetics, linguistics, and the study of cultures, the theory is now broadly accepted that the ‘native’ people of North and South America migrated from Asia. About 22,000 years ago, the sea was much more shallow than it is today. The Kamchatka Peninsula was far larger and there was land between Siberia and Alaska. At some points this land was more than 600 miles wide. Not only could people walk across it, some probably lived on it. At the time of the land bridge, fishermen, travelling ever further in search of more salmon, populated the Asian Pacific.

This all changed around 13,000 years ago with the end of the last ice age. Huge swathes of land disappeared under water as glaciers melted and raised the level of the sea. (With climate change, the melting process may resume today.)

Before the melting of the last ice age, when there was still land connecting Siberia and Alaska, one of the few developed Asian maritime civilizations was the salmon-fishing Jomon. If the Jomon, who ranged far in search of salmon, were the original Americans, it is equally possible that the first Americans were not hunters as is usually believed, but salmon fishermen in Alaska.

The Jomon civilization is thought to have been formed in northern Japan, especially the northernmost island of Hokkaido, some 14,000 years ago when a people already living there mixed with hunters from mainland Asia. Evidence has been found of thousands of years of salmon fishing, in both rivers and sea, with traps and with spears. The remains of fifty fishing boats, both dug out and planked, have been found. The oldest one found was by the Sea of Japan in Fukui Province on the main Japanese island of Honshu. It is dated 3500 BCE, when civilization was just beginning in Mesopotamia and Egypt. It is a split cedar log more than twenty feet long and two feet wide. Such a fishing boat would require a crew with considerable social organization, so it is certain that this was not their first fishing vessel.

By then the Jomon civilization had numerous towns and the ability to travel long distances to hunt and fish. The Jomon recorded large catches on tablets. Their salmon society involved numerous groups of artisans. They made clay pots 14,700 years ago, some of the earliest clay pots ever found in the world. The way these pots are charred has led archaeologists to believe that they were left simmering for long periods. The successors to the Jomon, the Ainu, still living in Hokkaido, use such pots for salmon stews and a fish soup called rur or ohaw, which is also what the Russians call fish soup. It is thought that the Jomon must have done the same. The remains of intact salmon backbones have been found as well, suggesting that the Jomon and Ainu – as done in Kamchatka, Alaska, and the Pacific Northwest – beheaded, split, and dried salmon for later use.

Japan is the southern range of salmon, so salmon drew the Jomon north to northern Siberia, the Kamchatka, Sakhalin Island, and Alaska. Many Ainu, their descendants, feel a connection to these more northern places.

The Ainu, like all indigenous salmon-fishing societies, have a first salmon ceremony in which the oldest woman in the group presents the first salmon of the new run. It is taboo for Ainu to bathe or wash their clothes in a river that has a salmon run. The water can be taken in a bucket but the clothes must be washed elsewhere. A salmon, once landed, can be clubbed only with a special instrument, an isapakikni, which must be made from willow wood. (Many indigenous people have such scruples about how they club a salmon. The Karuk of California, also great traditionalists, will club a salmon only with wood, but the tribe by the Klamath River insists that a salmon can only be struck with a rock.)

After the first century, with the growth of the imperial palace in Kyoto, the demand for salmon rose steadily and the fish was sent to Kyoto, sometimes as a tax payment. According to one estimate, in the eighth century ce, more than 20,000 fish were sent to the capital every year. Salmon was a luxury demanded by aristocrats. But in the Ainu language, the word for salmon, shipe, means “staple food.”

The Jomon caught chum and masu and this has remained the main difference between salmon fisheries on the North American side of the Pacific and on the Asian side. All the salmon species of the North American Pacific, including steelhead, are present on the Asian side. But sockeye, which plays a central role in North America, is a lesser species in the Far East, and chum, which Americans tend to ignore, is the leading commercial species in Asia. It is a point of international controversy that few sockeye are produced in Japanese rivers and most of their sockeye catch, eighty-seven percent in one 1957 Russian study, are fish from Kamchatka rivers, the rare Asian rivers to have large sockeye runs.

Until the sixteenth century, the Ainu were left alone to fish their salmon and follow their traditional life. But then their rights and access to fishing were slowly worn away and in 1872 it was decreed that the Ainu had no land. In 1899, an organization whose name is a masterly euphemism, the Hokkaido Former Aborigines Protection Act, announced that the Ainu were completely assimilated and were therefore a ‘nonpeople,’ so could make no claims.

 

At the edge of town in the port city capital of Petropavlovsk – really the only city on the Kamchatka Peninsula – is a bronze statue of a bear with a salmon in its mouth. Below it is a plaque that says in Russian, “Russia starts here.” If you sailed in from the Pacific, this is the beginning of 5,592 land miles of Russia – across Asia and halfway across Europe, broader than any continent. Apparently, the salmon was not made from the same block as the bear and there is a camera strategically placed to try to discover who keeps stealing the salmon. Law enforcement, fishery management included, is difficult in this distant wilderness east of Siberia.

The Kamchatka Peninsula in the Russian Far East, with the Sea of Okhotsk on one side and the Pacific Ocean on the other, is connected to Hokkaido to the south by the Kuril Island chain and to Alaska to the north-west by the Aleutian Island chain. Alaska and Kamchatka, neighbours across the narrowest part of the Pacific, have a great deal in common besides a wealth of salmon: huge, awe-inspiring glacier-encrusted mountains, some of them active volcanoes; wide, wild, and winding rivers; and thick forests. Kamchatka has twenty-nine active volcanoes, including two huge, snowcapped ones that loom in the capital city’s backdrop, and 186 geysers. The forests on the Kamchatka side are low, white birch, like in all of the vast Eurasian expanse of Russia. Trees are taller in Alaska – spruce, hemlock, and cedar – though Alaska also has some white birch. Instead of the white-headed American bald eagle swooping down to snatch salmon with its claws, Kamchatka’s salmon are preyed on by the white-shouldered eagle. Both regions have large populations of great, salmon-eating brown bears.

According to the mythology of the indigenous people, Kamchatka was founded by a crow – or sometimes a raven. The bird flew overhead carrying his people, but when he looked down he saw only ocean. Then he saw a giant golden fish and decided to negotiate with it. The fish agreed to become land and that her blood would become rivers; her children would live in these rivers. The people had to promise that in exchange for this gift of land they would take care of the great fish’s children, the salmon, in the rivers. The children, in exchange, would give the people food. And so the great golden fish became Kamchatka, and the raven lowered his wings for his people to step down and go to their new home, where they would live with salmon. One of the peoples who tell this story are the Itelmen, a word that in their language means “Here I live.”

Most of the Native Americans who have salmon-based cultures also believe that the salmon they eat is a gift given freely by the salmon. There are few indigenous people left in Kamchatka – most are assimilated – but the few remaining cure salmon and carve totem poles, strong evidence that America was settled by Far Eastern people who crossed the land bridge. Indigenous Kamchatkans not only physically resemble native Alaskans but their food, culture, crafts, religion, and, even at times, languages resemble those of Alaskans. There are five remaining groups: the Itelmen, the Koryak, the Chutchi, the Even, and a small number of Aleuts – the same Aleuts, famous for their skill with animal-skin kayaks, that live in the Alaskan Aleutian Island chain.

The Itelmen claim to be the oldest people in Kamchatka. Earliest traces of them date back more than 5,000 years. However, there are clear indications of people before them, though who they were remains a mystery. They might have been Ainu or even Jomon on their way to America.

The Latin scientific name for king salmon, O. tshawytscha, comes from the Itelmen word for the fish, chavicho. Itelmen also has a verb anch’ekaz, which specifically means “to eat fish.” For the indigenous people, salmon was not only an essential food – reindeer was another – but it was the fuel for their dogs that pulled the sleds, their only means of transportation.

Here, in the Far East, are the roots of what was one of the greatest salmon fishing cultures in history, just a short distance across the northern Pacific.





Six

When it Was Working

“The whole of this country will long continue in the possession of its present inhabitants, as they will remain contented with the produce of the woods and waters for their support, leaving the Earth, from various causes, in its virgin state.”

Alexander Mackenzie in Alberta, journal, 24 August 1793

 

The earliest evidence of salmon fishing in the Pacific Northwest was nearly 12,000 years ago. This was about 1,000 years after the last ice age, and the land bridge was gone. Any earlier evidence might be under the sea. The coastline of what is today the Pacific Northwest was sparsely populated until about 4000 BCE because it was constantly shifting and resettling.

The earliest evidence of salmon being caught on the Columbia and Fraser Rivers dates to between 7,000 and 8,000 years ago. The Columbia and the Fraser are not only the two largest rivers in the region but are also both characterized by narrow gorges, which is where signs of early fishing have been discovered. There, salmon would accumulate and be easy to catch, standing on a rock ledge with a long-poled, large dipnet.

Archaeological examinations show that the people in these areas ate far more land animals than fish. That was true of their Asian ancestors as well. Originally salmon was not an important food; it is thought to be so because salmon arrived only for a short season and early peoples had not yet learned to cure it for the off-season. But by 3000 BCE, salmon represented eighty percent of the Northwest peoples’ diet. And over the next 3,000 years the importance of salmon further increased.

Around 1000 BCE, Northwest cultures learned how to cure salmon by smoking and drying it, and that made salmon an easily transportable commodity. With year-round eating and trading, river villages could now support far larger and more prosperous communities.

When the descendants of these first American fishermen encountered the descendants of Europeans, they didn’t understand each other. (And they probably still don’t.) The Europeans were right to refer to different worlds, the Old World and the New World. Of course the ‘new’ world was probably as old as the Old World; it was only new to them. Their egocentric view of the world was revealed: their world was the one of destiny, and as such, this other world had nothing to do but become like theirs. It just hadn’t gotten there yet.

Today, Native Americans ask, as do others, why the Europeans, having failed in Europe and failed again on the East Coast of North America, would come to the West intent on making the same mistakes. The answer is that they never considered them to be mistakes. The European settlers’ goal was never to preserve rivers and forests they encountered. They were not interested in “leaving the Earth . . . in its virgin state,” as Alexander Mackenzie said was the priority of the natives in western Canada. To the Europeans, the virgin state represented backwardness: clean and beautiful but undeveloped and therefore poor. Britain had become the greatest industrial power on Earth; New England came to rival it. For all the pollution, denuded countryside, toxic rivers, and dead fish, the important goal had been achieved. And, therefore, the Europeans would not hesitate to do it again.

These were colonialists. Even the anti-colonial Americans were imperial conquerors. Because this kind of conquest needs to be justified, settlers advanced the notion that they were superior and could bring development to the Native Americans’ poor, primitive societies. This argument sometimes ran into difficulties, however. For example, how did the superior whites, having created the superior developed modern fishery, explain the fact that the primitive people had maintained their fisheries for thousands of years without depleting stocks? Certainly not by acknowledging that the primitives were better at fishery management.
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A fisherman of the Tlakluit tribe using a dipnet. Columbia River, 1910.

 

Instead, their answer, one that is simple and has been maintained by our society unquestioningly for the past 200 years, was that the Indians had only primitive fishing skills and gear and so were not capable of harvesting large amounts of fish. But, the explanation continued, this posed no great problem for them since they were only subsistence fishermen, catching just enough to feed themselves.

Neither assertion is true. The European explorers who first encountered these peoples witnessed the most skilled fishermen they had ever seen, far more skilled than themselves. And the peoples of the West Coast before the Europeans arrived traded a great deal with each other; salmon, because when smoked and dried it travelled easily, was an important commodity.

The Chinookan, who fished king salmon in the Columbia, were great traders. Some archaeologists believe that the salmon trade in the Northwest was one of the most important examples of intertribal commerce in precolonial North America. They were also great fishermen, which is why even today in the Pacific Northwest, king salmon are commonly called Chinook. The Chinookan even invented an easily learned common language, a kind of Native American Esperanto, that the various tribes could use to talk with each other for the purpose of trade. Even the Europeans, when they came, learned it. Chinook Jargon, as it was known, was the leading commercial language of the Pacific Northwest.

In Chinook, king salmon was not named after the tribe; it was called tyee, which means chief, and is the origin of the term “king salmon.” A river is a chuck, the mouth of a river is lapush.

The Chinookan were prosperous merchants who built towns with fine cedar houses. A Chinookan town could have as many as fifty houses lined up facing the river.

There is endless controversy surrounding population estimates of Native Americans before the Europeans came and attempted to count them. It is now generally supposed that populations on the West Coast were far higher than reported, weakening the argument that Native Americans did not overfish because they had sparse populations. In what is now the state of California alone, it is currently estimated that there were well over 300,000 people and the greatest concentrations were along river fisheries. An estimated 100,000 Native Americans lived in Oregon, Washington, and Idaho in 1770. An estimated 170,000 people lived in what is now British Columbia before the arrival of the colonists. The Pacific Northwest had the densest nonfarming population in North America.

It is difficult to measure or to be certain, but many historians believe that before the arrival of Europeans, the river communities of the Pacific Northwest were the most affluent societies in North America. Unlike many Native American societies, the Northwest fishing communities produced far more than they needed to survive, and had a commercial economy. Early explorers estimated that Columbia River fishermen alone took between seventeen and eighteen million salmon every season. There is evidence that in many areas of the West Coast, the Native Americans had annual catches as great as or greater than today’s Northwest fishermen but managed the fishery so that they did not deplete the stock.

Eighteenth-century native Pacific Northwesterners had numerous other resources, such as plentiful cedar, deer, elk, roots, and berries in the forest and shellfish on the beaches. But the heart of their economy, and also of their diet, was salmon. Salmon skin was used for clothing, and the swim bladder made a useful glue. Living was easy most of the year, but when the salmon were running, village life became frantic.

 

Rainforests are generally thought of as tropical but there are also temperate-climate rainforests. The largest temperate rainforest on the planet is on the West Coast of North America. It originally extended from northern California to Alaska, between the Pacific Ocean and the Pacific Coast Ranges. It is still 1,200 miles long and extends from Oregon to Alaska. The leafy tops of this tall, thick forest hold moisture in, and that moisture drips back into the forest, which is the definition of a rainforest. This rainforest is considered to be richer in species than even the famed Amazonian forest. It was the source of the wealth of Native Americans and, not coincidentally, is the North American range of Pacific salmon.

Moist air from the Pacific blows into the snowcapped mountains, meeting cold air and condensing into rainfall in the forest. An annual rainfall of three metres, or about ten feet, creates a dense, wet, green forest. This forest is home to some of the largest and tallest trees in the world, including coastal redwoods, Sitka spruce, and Douglas firs. Coastal Douglas firs, the dominant tree, are not a true fir and are considerably larger than their cousins that grow in the mountains. They are famously the home of the spotted owl, which became the subject of a fierce standoff between the logging industry and environmentalists in the 1990s. Some Douglas firs that grew thickly shaded under the forest canopy remained very thin and were used for dipnet poles by tribes such as the Karuk in northern California, who fished salmon in the Klamath River. Before all these magnificent trees attracted lumber companies, they attracted salmon, wooded banks making deep swift rivers and huge fallen trees creating pools in those rivers.

The various peoples of North America’s temperate rainforest have never taken for granted this largesse of nature. Most of them have an identity that is tied to the river on which they live and claim a relationship to it that dates back to when the river was formed. The suffix -amish means “coming from,” and many tribes have names of rivers – Swinomish, Suquamish, Duwamish.

They considered it a wondrous thing that the salmon returned on the same week every year to feed the people for the whole year. They believed they owed the salmon respect and gratitude, and if they failed in this, the salmon might stop coming back. Later, Europeans came with no respect or gratitude, and in fact the salmon did refuse to come back.

Many of the salmon myths seem to be allegorical warnings about overfishing. There is a myth of a man with a magical basket trap that keeps filling with salmon so rapidly that he has no time to cook the fish. Finally, there are too many salmon and he curses the basket and it stops catching fish. Salmon was often a mythical character portrayed as passing through the river greeting various plants and animals as “brother” or “nephew.” That there are many reincarnation stories is not surprising, given the life cycle of the Pacific salmon. In one story a salmon is murdered but an egg escapes and so she is born again, and salmon are often resurrected from the bones and bodies of the dead in the lore passed down in native fishing communities.

Indigenous people in British Columbia told of a human village far away at sea. The people of this village could turn themselves into salmon and swim into the rivers to feed the river people. The river people were free to eat the salmon but had to be careful to return all of the bones to the river so the salmon people could return to their village and come again to feed the river people the next year. In one Nez Perce story, Salmon, who is human, tells his human wife that if something happens to him, she must return a part of his body to the river so that he will resurrect himself. The five wolves then hire Rattlesnake to bite Salmon while they kidnap his wife. But when Rattlesnake bites him, one drop of blood falls in the water and from that, Salmon regenerates and rescues his wife. Such myths may be about keeping nutrients in the river for the next run of salmon.

There are many stories of people or animals that treated the salmon with disrespect and the salmon refused to return the next year. The Coos people of the southern Oregon coast told a story of a fisherman who casually tossed away a salmon heart: the fish stopped coming and the people starved. The Tillamook believe that the salmon will become offended if you burn one while roasting them.

Mackenzie was astounded by all the rules around not offending the salmon. Native Americans stopped his exploration party from fetching water with their pot because, the indigenous people said, the salmon in the river disliked the taste of iron. Mackenzie found that his hosts would become extremely upset if the salmon scraps were mistreated. Feeding them to a dog was forbidden. Mackenzie wrote of the Nuxalk in the Bella Coola Valley, the first Pacific people he met at the end of this first known crossing of North America in 1793, “These people indulge in extreme superstition, respecting their fish, as it is apparently their only animal food.” They would not let the strangers touch raw salmon but would give it to them prepared and would deny them access to the fish-preparation area. The European men would probably have been happier hunting and eating deer or elk but the locals would not allow red meat on canoes because the salmon would dislike the smell and leave the river.

 

In 1864, Alexander Russel, a Scot, wrote, “The salmon is, in a more than ordinary sense, the free gift of nature, that its importance as an article of food, has been undervalued or overlooked.” But Native Americans did not undervalue or overlook it. To them, the salmon gave itself up so that they might eat, and therefore the people must never forget to give thanks. According to many rainforest communities, salmon were magical people who had five tribes, each living in different villages. These were the five species of salmon that they knew.

It was also believed by many that before the salmon journeyed into the rivers, they sent a few scouts that would report on their treatment so the other fish could determine if they would follow. So it was particularly important to treat the first salmon well. The first and most essential ritual was the first-salmon ceremony. (Although an ancient ritual, the ceremony is still practised today in many tribes.) The first salmon of the season is cooked and everyone in the community has a small taste. Then the bones are taken to the river. This is usually done at night with torchlight. There is chanting and dancing – the traditions differ slightly for different groups – then the bones and head are placed in the river facing upstream: symbolically the bones have been set on course to swim to the spawning grounds and regenerate.

The most common method to cook a salmon was to place it in water in a box with heated stones so the water would boil. But a first salmon had to be barbecued so that its soul would rise with the smoke and it could see the people respecting it. It also had to be cut lengthwise, not crosswise. Crosswise cuts were an insult.

Normally salmon was barbecued by being skewered on a stick and held over a fire. Another method of cooking besides boiling was to smoke it and dry it for storage. Cured salmon was sometimes rubbed between stones, producing a powder called pemmican, which was often eaten by European explorers because it travelled extremely well. Probably the explorers and not the natives gave it the name, which was already used by explorers of the plains to refer to a paste made from dried buffalo or moose meat. The word comes from the Cree language, which originated in the northern Midwest. But salmon pemmican was a staple of the Pacific Northwest.

When salmon was roasted, a pot was sometimes put beneath to collect the oil. Salmon oil was extremely popular for cooking. The oil could also be traded to upland people, often in exchange for red meat such as elk or deer. Pemmican, salmon oil, and berries was a breakfast dish. A paste was made with salmon eggs, which could also be boiled in soup.

Despite their many folkloric beliefs, these Native Americans had far more scientific knowledge about the Pacific salmon than the European Americans did. The explorer David Thompson, in 1811 the first to travel the full length of the Columbia and chart it, learned from the locals that there were five distinct species of salmon and that they all spawned in different places.

The Native Americans who fished the salmon rivers of the western rainforest were among the most skilled fishermen the world had ever seen. They often sought out falls or other natural obstructions where the salmon slowed in a pool before making their leap, or places where their progress was slowed by a narrowing of the river. In this traffic jam, the salmon were easy prey for dipnets or spears. Celilo Falls, on the lower Columbia, was one of the most famous of these spots. Platforms for using dipnets or spearing were privately owned, and a fisherman needed a family’s permission to perch on one.

But there was also community-owned fishing gear that required a well-organized crew. Nets that were 300 feet long and eight feet deep – the exact dimensions of a modern setnet in Alaska – were anchored to the shore at one end with stakes while the other end was taken out in the river with a canoe. Gillnets were also used, but the fishermen took care never to stretch them across an entire river.

Some fished with a baited hook and line from a canoe. The bait was usually smelt or sprat, preferably extremely fresh. They used leaders, a stretch of invisible string between the hook and the line, so that the fish could not see that the hook was attached to a line. The leaders were made of long strands of women’s hair. Several hairs were woven together but still, the Native Americans must have been remarkably skilled fishermen to land a large sockeye or a king without breaking this thin leader. Early Europeans made leaders from animal gut; today, transparent nylon is used.

Hooks were made of bone or wood curved into shape by steaming, sometimes with a bone barb to hold the fish on. Nets were made of vegetable fibre such as hemp or kelp. Fishing lines were usually made of those materials as well, though sometimes from the sinew of whales or the inner bark of cedar. The bark would be twisted into strong line. Stinging nettle and willow saplings were also beaten and their long fibres made into twine. Weights for lines or the bottom line of nets were stones tied with cedar. The floats for the top line were wood, often handsomely carved as fish, birds, or marine mammals. A fish net could have the beauty of a work of folk art.

The weirs the indigenous fishermen built were complicated: saplings, bushes, and baskets trapped the fish. The large rocks that were used to pound the stakes in when building a weir were also often ornately carved. The weirs were usually owned by the community and the fishermen were careful to leave a weir in place only long enough to catch the desired number of fish so as not to block the river migration. There were strict laws governing weirs.

Stone traps of the kind Thoreau found in the Merrimack were also used. They were placed in tidal zones so the fish could swim in when the water was high and were trapped when the tide went out.

Salmon run every year through the Strait of Juan de Fuca to the Rosario Strait to Legoe Bay on their way to spawn in the Fraser River. For millennia the nations of the United States and Canada didn’t exist but the salmon run did – first sockeye, then chum, a few silver, and a big run of pinks in the fall during odd-numbered years. Along this route salmon pass Mount Baker, a huge volcano that rises ghost-like above the fir treetops and blows every 500 years (it is now due to erupt) as well as a wooded island that is home to the Lummi people. The Lummi call Mount Baker “Komo Kulshan,” which means “the great white watcher.”

The Lummis used a fishing technique called a reefnet. Two canoes went out in the bay and were aligned with the run of the salmon. A net was anchored between the canoes. Net lines were anchored behind the net with a series of horizontal lines. This seemed to the salmon like a seabed but it was inclined upward so the fish ended up swimming over the net. A lookout waited until a thick school was directly over the net to give the signal for the net to be hauled up. This may seem like an awkward and arcane technique, but when the salmon are running, it catches a lot of fish.

 

Native Americans managed their rainforest fisheries so well that, even with abundant catches, the resource was never depleted. The fishermen understood the concept of what biologists today call ‘escapements’: that a certain number must be allowed to escape capture so that they can go on to spawn. The European Americans chose between protecting nature or developing the land. The Native Americans had to make no such choice because the idea of two separate worlds, one natural and one man-made, did not exist for them. Many North American languages do not even have a word for nature. There is no separate thing called nature; there is simply the world.

What was the secret of their successful management? It was not that they did not fish effectively, base their economy on the fish, or trade fish. But they didn’t chop forests down, they didn’t engage in agriculture, they didn’t build dams, they didn’t build cities – in short, they did not damage the habitat.

 

[image: clip0018]

Major General Philip Sheridan (third from left) with officers in the Civil War, 1864.





Seven

The White Man Comes

“The white man comes, pale as the dawn, with a load of thought, with a slumbering intelligence as a fire raked up, knowing well what he knows, not guessing but calculating . . .”

Henry David Thoreau, A Week On the Concord and Merrimack Rivers

 

It is not certain who were the first Europeans to have contact with the people of the West Coast rainforest but it may have been Captain James Cook and his crew when they spent April 1778 in Nootka Sound, in present-day British Columbia. Cook’s men were not impressed by schools of salmon. They were probably there too early for the first runs. What excited them was the quality of the furs. For a long time to come, this would be the primary attraction for visitors to the Pacific Northwest.

The Chinookan, thought to be one of the first to encounter explorers, met with the John Meares expedition in 1788, ten years after Cook – but they may have had even earlier contacts.

In 1792 an American merchant interested in the fur trade, Captain Robert Gray, landed at the mouth of the Columbia. He realized that this was a huge river and hoped it went through to the East Coast. The Chinookans, who were used to foreigners and traded with most everyone, welcomed them and were happy to trade fur for copper or iron goods, European clothing, and blankets. Then one of Gray’s men murdered a Chinook. After that, the Chinookans were wary of foreigners. Dozens of ships started to arrive, mostly from Boston, and all were interested in furs – first sea otter, then beaver. In the Northwest, Native Americans started calling white people ‘Bostons.’ And it soon became clear that Bostons were not to be trusted.

The first damage to the salmon stocks of the Northwest was done by Bostons who took no interest in catching, buying, trading, or even eating salmon. But they started to decimate the beaver population, and beavers were important to the rivers. Beavers felled trees, built dams, and formed pools and other important variations in the river’s topography useful for salmon. Beavers created small ponds by the banks that were important for the rearing of young salmon. If a bank was damaged by a storm or drought, beavers helped repair, restore, and maintain vegetation on the bank. Once an integral part of the life of the rivers, beavers started to become rare.

In 1806 a new kind of explorer arrived, one more interested in salmon than pelts. Thomas Jefferson commissioned Meriwether Lewis, an army officer and great outdoorsman, and William Clark, also a military officer and an experienced ‘Indian Fighter,’ to explore the West. They travelled 8,000 miles. Initially, they investigated the newly acquired Louisiana Purchase and then travelled west to the Oregon Territory.

After more than a year of travel, Lewis and Clark hoped they had finally crossed the Continental Divide, the point where rivers no longer flowed to the Atlantic but to the Pacific. The Pacific Ocean was their goal. A historic encounter in the relationship of Oncorhynchus and the white man took place on 13 August 1805. Lewis wrote in his journal:

 

On my return to my lodge an Indian called me into his bower and gave me a small morsel of the flesh of an antelope boiled and a piece of fresh salmon roasted; both which I eat with a very good relish. This was the first salmon I had seen and perfectly convinced me that we were on the waters of the Pacific Ocean.

 

The salmon proved it: they had crossed the Continental Divide and the rivers were now flowing to the Pacific. All Lewis and Clark had to do at this point was follow the rivers and the salmon. They had hoped at the Continental Divide they could just carry their canoes a few miles – no more than a half-day – slide them into peaceful rivers, and paddle to the Pacific. Instead, they had to climb over the Rocky Mountains for weeks. Finally they reached the Lemhi River in what is today Idaho and knew they were on their way. But these were rough, whitewater rivers, not at all like the peaceful eastern ones they were used to. It took another three months to reach the Pacific. The Lemhi flows into the Salmon River, in Nez Perce County, where they ate more salmon. The Salmon flows into the Snake and the Snake into the Columbia. They kept following the salmon. On the Columbia they sampled the salmon of the Chinookan. On 15 November 1805, Lewis and Clark reached the Pacific Ocean at the mouth of the Columbia River one year, six months, and one day after leaving St. Louis, Missouri.

By following the Columbia from its headwaters to its mouth, Lewis and Clark disproved, to their disappointment, the theory of earlier mariners who had viewed the river only from its mouth and thought it was a water passage across the continent. But, not insignificantly, they had charted one of the longest rivers in the United States. And it was a different kind of river than they had ever seen before. The ‘Mighty Mississippi’ flows gently from St. Louis to New Orleans because its elevation over its 700 miles only drops 100 feet. The Columbia River, which drops nearly 1,000 feet in 1,243 miles between its headwaters and its mouth, is a turbulent, whitewater rush of currents that tear through narrow canyons and over steep waterfalls. Lewis and Clark were amazed by both the quantity of fish and the great force of the river. It was this forceful current that would make the Columbia such a favoured candidate for generating electricity.

Lewis, a great chronicler, wrote some of the first detailed descriptions of Pacific salmon, the fish that pointed his way to the Pacific Ocean. He said that at some places the water was so clear that he spotted salmon at depths of four feet. On 17 October 1805, on the Columbia, he described a meal of boiled salmon being prepared for them.

 

I was furnished with a mat to set on and one man set about preparing me something to eat. First he brought in a part of a drift log of pine and with a wedge of the elk horn, and a mallet of stone curiously carved he split the log into small pieces and lay’d it open on the fire on which he put round stones. A woman handed him a basket of water and a large salmon about half dried. When the Stones were hot, he put them into the basket of water with the fish which was soon sufficiently boiled for use, it was then taken out put on a platter of rushes neatly made and set before me. They boiled a salmon for each of the men with me.
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Lewis and Clark’s route from St. Louis, up the Missouri and over the Continental Divide to the headwaters of the Columbia, then down to its mouth at the Pacific.

 

Clark described his boiled salmon meal as “delicious.” He was also impressed with the lives led by the people in this salmon fishery. Though Clark was not given to poetic outbursts, he wrote that the village “lay on the prosperous area of the jumping salmon where life was good and where the red men had time to contemplate nature and God.”

The spot where the Lewis and Clark expedition reached the Pacific is now Chinook, Washington. They found there what they thought was an abandoned village, but in fact it was a summer fishing station. The salmon were no longer running and the Chinookan had moved back to their winter villages.

But this journey following the salmon did not always agree with the explorers. On 20 September 1805, only a few weeks after tasting their first salmon and still in Idaho, in the land of the Nez Perce, Clark wrote, “I find myself very unwell . . . from eating the fish and roots too freely.” They rested on the beautiful crystal tributary, the Kooskooskie, which settlers have since aptly named the Clearwater. But the explorers could find no game to shoot and had to settle for more salmon from the Nez Perce. Lewis and Clark and at least eight of the men became sick, and had to spend a day laying on the ground by the Clearwater recovering from too much salmon – as beautiful a spot to be sick as you could ask for.

After the excitement of being the first white men to meet these river people, it was a disappointment to realize that in their cedar-plank homes they had brass tea cups, numerous articles of European clothing such as a British sailor’s jacket, a British musket, a large sword, and a great deal of the glass beads that Europeans used to trade with Native Americans. Lewis and Clark came to understand that the peoples of this region engaged in a thriving commercial economy. When British or American ships docked on the Pacific coast, Native Americans traded with them. They then traded some of these items to the river people, who had no contact with the Easterners.

Lewis and Clark found that the people living along the Columbia, “that noble stream” in Lewis’ words, prepared about 30,000 pounds of pemmican, pounded salmon, for trade with coastal people.

All the native river people eagerly awaited the June salmon runs, a season the Nez Perce called the hillal. In expectation, men and boys built platforms above falls and rapids. None of these Northwestern people practised any agriculture, so fishing, hunting, and the gathering of wild roots and berries were essential.

Back on the other side of the Bitterroots in what is now Montana, the expedition had heard the Shoshones refer to the people on the Clearwater as “pierce-nosed” people. When they got there, Lewis and Clark noticed there were few pierced noses, just an occasional woman with a shell decoration through the nose. They also noticed that they called themselves Choppunish. But Lewis and Clark found it easier to say “Pierced Nose,” even if the people didn’t have them. Eventually the French translation of the phrase, Nez Perce, stuck.

Lewis and Clark thought the Choppunish men were sturdy, the women handsome, and they were all elegant dressers in beaded elk skin, elaborate hairstyles, and colourful feathers and paints. The Nez Perce were kind to Lewis and Clark and, although the explorers never knew this, it was probably on the recommendation of an elderly woman Clark had met by the Clearwater. She was the local expert on white people or Soyappo, a Salish term for white people that translates as “long knives.” Her name, Watkuweis, meant “returned from afar,” because as a young woman in the late eighteenth century she had been kidnapped by members of the Blackfeet Nation and traded to a settler in the Great Lakes region, making her the first and, until Lewis and Clark appeared, only Nez Perce to have seen a white person.

All the early explorers encountered this same salmon way of life. Alexander Mackenzie’s journal constantly mentions salmon, its abundance, the fishing of locals for it, especially in “the Great River,” as it was called until it was renamed after a later explorer, Simon Fraser, whose expedition lived on it. Mackenzie wrote of the Fraser, “Salmon is so abundant in the river that these people have a constant and plentiful supply of that excellent fish.” The riverbanks were lined with groups of working fishermen. At first the explorers saw dipnets used by falls but, as they travelled deeper into the country, they encountered fishing with ‘barriers,’ which were probably weirs. Fraser, employed by a commercial company in Montreal and leader of the third Northwest expedition (after Lewis and Clark and Mackenzie) in 1806 to 1808, charted British Columbia and is considered its founder. In the Fraser River salmon run of 1806, Fraser and his men lived on salmon to the point where they longed to eat something else and were said to not even want to think about salmon any more.

But salmon remained the primary food for both the locals and the white men. In 1827 Joseph McGillivray, a trader in British Columbia, wrote, “Our means of subsistence are principally on salmon – and in fact, when this fails, as it happened this year, we have no other substitute.”

More astute culinary observation had to wait until the second half of the nineteenth century when James Gilchrist Swan, the son of a New England sea captain, wrote about his years in Washington Territory in The Northwest Coast:

 

The choice part of a salmon with the Indians is the head, which is stuck on a stick, and slowly roasted by the fire. The other part is cut into large, flat slices, with skewers stuck through to keep them spread; then placed in a split stick as a palm-leaf fan is placed in the handle projecting far enough beyond the fish to be tied with a wisp of beach grass to secure the whole, this stick is thrust in the sand firmly and at the right distance from the fire, so that the fish can roast without scorching. Clam shells are fixed underneath to catch the oil, which will run from these rich, fat, salmon almost in a stream. Neither pepper, salt, nor butter were allowed during this culinary operation, nor did I find they were needed; the delicate and delicious flavour would have been spoiled by the addition of either.

 

In all the early expeditions the white explorers lived off salmon that was provided by Native Americans. The explorers knew how to shoot a deer or an elk. Lewis was said to be an excellent hunter, but the Native Americans were the expert fishermen. When David Douglas – the botanist after whom that tall, straight tree that is not really a fir was named – travelled in the Northwest from 1823 to 1827 he constantly wrote about food. They gathered berries and roots and they shot game but like Lewis and Clark, Mackenzie, and Fraser, Douglas’ expedition travelled by river and yet never fished. If they could not find game, they couldn’t eat unless Native Americans gave them salmon or traded it.

In August 1806 Fraser wrote a letter to James McDougall that is one of the few accounts of white explorers trying to go fishing, clearly driven by desperation:

 

But I have the mortification to inform you that we are yet in the same situation as regards provisions as we were when you heard from me last. We have subsisted chiefly on berries since that time. Though we have always had seven nets in the water and properly attended they produce nothing except a few carp and unconnu [unknown fish] and of that same but seldom.

 

The original relationship between Native Americans and the interloping explorers was amicable. The Native Americans did not feel threatened by these people who simply wanted to go everywhere, see everything, and write notes. And they weren’t even interested in the same things. The Easterners were excited about the mammals, especially beaver and otter, and saw salmon only as a subsistence food source and a curiosity. The Nez Perce, a commercial people, thought that if they were kind to the explorers they could trade with them for some of their guns, which would make them more powerful. The Chinookans, however, had already had too much experience with foreigners. After years of trading European goods, the Chinookans knew Lewis and Clark did not have anything they wanted. However, they were not going to let the travellers starve, and so the Chinookans provided the expedition with food.

The fatal error from the beginning was that Native Americans did not understand European Americans or what they wanted. They didn’t understand that these people, who did not even know how to fish, thought of themselves as superior.

 

Expeditions to the Pacific Northwest in the first half of the nineteenth century explained with great excitement the abundance of salmon. Charles Wilkes, who led the 1838–42 United States Exploring Expedition, reported on the Columbia River fishing in the Dalles, near Celilo Falls. “The men are engaged in fishing and nothing else . . . It is not uncommon for them to take twenty to twenty-five salmon in an hour.” At Kettle Falls he said the Native American fishermen simply lowered large baskets into the river. “This basket, during the fishing season, it is raised three times in the day, and at each haul, not infrequently contains three hundred fine fish.”
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Tribal members fish with dipnets at Celilo Falls on the Columbia River in 1954. Oregon.

 

Baskets again! It was the tale from the Cabot voyage of cod being scooped by the basketful that led European fishermen to Newfoundland. Now, with ever-fewer salmon in New England rivers, New Englanders were going to come to the West to catch salmon. But it wasn’t just salmon luring them. Fur trappers heard reports of beaver, otter, and muskrat. Some came to clear forests and plant fields. Farmers, like those a century earlier in New England, did not place any great value on salmon but found that it made excellent fertilizer.

Over the following decades, the trail of Lewis and Clark from Missouri to Oregon became a footpath, then a horse path. Then, in 1836, part of it was widened for wagons and then slowly, year after year, the path was improved until it became a wagon trail all the way to the Willamette Valley in Oregon. Every year covered wagons arrived with more immigrants. The wagon trail provided a new livelihood for the rugged individuals, the mountain men who had been living on their own from trapping. One such mountain man, Moses Harris, guided 500 new settlers to the Columbia in 1844. In 1855, another 3,000 arrived. The following year 1,500 arrived. Eventually some 400,000 people travelled this trail and the trails that forked off it to California and other destinations.

California tribes, particularly in the Central Valley, fought back violently and, mounted on Mexican horses, had some success driving the white intruders back to the coast. New Englanders, fresh from eastern disasters, established a fishery for king salmon on the Sacramento River. But then in 1848, gold was discovered. Some 300,000 people from all over the world came to California to look for gold in the rivers. Native Americans were pushed off their rivers, and the salmon runs were destroyed by mining. The rivers became silted and no longer had the gravel bed that salmon require for spawning. The flow of the rivers was slowed, and there was less shade because banks were cleared. Parts of the rivers were blocked by debris. Pollution reduced the oxygen content of the water, and fish suffocated when their gills filled with mud.

All this did not take long. Five years after the first gold was discovered in the foothills of the Sierras, the Sacramento River no longer had a healthy spring salmon run. The Yuba River in the eastern Sacramento Valley lost its salmon in 1853 from hydraulic mining – the spraying of high-pressure water to move rock and sediment known as “hydraulicking” – in Nevada City. The Mokelumne River, which runs from the high Sierra to the Sacramento delta, lost its run in 1855 when the mines in Amador County diverted its water to use in mining. In 1862, heavy rains ending a drought carried mining debris to the Feather River, where it destroyed the salmon there, and in the American River, another tributary of the Sacramento. The rain raised the level of the Sacramento River and the polluted overflow muddied San Francisco Bay, and ruined the oyster beds of Marin and Alameda Counties.

Miners were washing whole mountain slopes down rivers in a path of destruction that still scars the landscape. The damage continued unabated for years with no one to speak for the dying salmon except the dying Native Americans. Between being driven away from their source of food and the food being destroyed, many of the river people died during the Gold Rush.

It eventually came to be understood that the mining practices were damaging agriculture and making farming in the Central Valley less productive. In 1884 the California Ninth Circuit Court of Appeals granted an injunction to stop the mining practices in order to protect agriculture. Fish did not need to be protected but farming did. By then, it was too late to save the salmon anyway.

 

The European Americans who came to the West Coast in the nineteenth century, eager to get rich from gold or furs, were slow to see the commercial potential of salmon. The Native Americans had always seen it, and perhaps that was why the Easterners missed it: they considered it an Indian thing. In 1829, the Owyhee, a brig commanded by Captain John Dominis, sailed up the Columbia. Dominis apparently didn’t see value in his crew fishing for salmon, but he did trade tobacco for enough of it – fifty cases over two summers – to pack, presumably in salt, and ship to Boston around Cape Horn. It sold for ten cents a pound. This was not a major commercial enterprise.

Captain Nathaniel Wyeth of Massachusetts failed at the West Coast fur trade and decided to settle along the Columbia and start a salmon business. The idea that you could succeed with salmon where you failed at fur was unusual for the time. He sent a ship around Cape Horn but he came overland in 1832 on the Oregon Trail when it was still a footpath. Whatever perils he endured he did better than his ship, which struck a reef in South America and never made it to the Columbia.

But Wyeth made it and established a fish trading station on the Lewis River, a tributary of the Columbia in what is now Washington, and a second on Sauvie Island in the mouth of the Willamette near the present site of Portland, Oregon. Unfortunately, at about this time the Hudson’s Bay Company decided to expand from furs into fish and could offer better terms to the Native American fishermen. Not only did Wyeth fail to get enough fish but he could not get enough barrels in which to pack them. While Wyeth went out of business the Hudson’s Bay Company shipped to Valparaiso in Chile, as well as London, and also found a lucrative market in Hawaii. Shipping from the Fraser and the Columbia, salmon soon became a more profitable export than fur.

Hawaii was the leading customer for the Hudson’s Bay Company. In the eighteenth and nineteenth centuries, Hawaiians developed a fondness for salted provisions like fish. Such foods are still well liked there. Salmon became extremely popular, in part because many traditional salmon eaters such as the Japanese had moved there. But many Hawaiians had also gone to the Pacific Northwest and acquired a taste for salmon. (Hawaiians who go to the Northwest today complain that it is hard to find salt salmon. It is still made but mostly shipped to Hawaii.) The most popular salmon dish was, and still is, lomilomi salmon. This is the recipe:

 

LOMILOMI SALMON

Soak one pound salted salmon for several hours, regularly changing the water. Drain and flake. Peel one pound ripe tomatoes and remove seeds. Rub the salmon and tomatoes together until well mixed. Just before serving add a handful of chopped green onions.

 

Perhaps inspired by the success of the Hudson’s Bay Company, more Massachusetts adventurers arrived and established successful salmon companies, and Northwest Pacific salmon became known all over the world.

ln the 1850s, two European Americans named Hodgkins and Sanders, rather than trading for salmon, began to use gillnets in the Columbia below Portland at Oak Point. Ominously, they had brought the nets from Maine where there was little salmon left to catch. A man named Jotham Reed built weirs in this area at about the same time. Reed packed considerable amounts of salmon in salt barrels and shipped it mostly to Hawaii but sometimes Reed’s company undertook the more difficult Cape Horn voyage to New England or Europe.

This development of a salt salmon export business meant a huge change for the West Coast – but an even bigger change was on the horizon. Early in the nineteenth century, when Napoleon was sending armies around the world, supplying portable food that would not spoil was a great challenge for the French military. A 12,000-franc prize was offered for a good solution.

Nicolas Appert, a cook and candy and liqueur maker, spent fourteen years developing his submission: food, if thoroughly sealed in a glass jar and sufficiently heated, would not spoil. He experimented with vegetables, stews, fruits, jam, and also sterilized milk. He did not try fish. He wrote a book on his process and it was translated into English in 1809. As soon as it appeared, a Londoner named Peter Durand patented the exact same idea. But he had an additional thought: why did glass jars have to be used? Perhaps other types of containers that wouldn’t break might be better. He did most of his conserving in tin cans. Durand also thought that Appert had failed to see the potential of this as a large-scale industry, so he developed a process to can enormous quantities. He made thirty-pound tins of meat. But rather than going into canning, he sold his patents to an industrialist named Bryan Donkin, who built the first canned food factory on the Thames.

Canned food arrived in the United States in 1819, but no one used this new idea for fish until the following year, when Ezra Daggett began canning both oysters and cod in New York City. The first canned salmon was probably the work of John Moir in Aberdeen, Scotland, in 1825. Eventually canning would switch from Atlantic to Pacific fish because Atlantic stocks could no longer sustain the demands of canneries. (Curiously, none of these innovative entrepreneurs thought to invent a can opener. The first practical can opener was not invented until Ezra J. Warner of Waterbury, Connecticut, did so in 1858.)

The Humes brothers – George, William, and Robert – and their partner Andrew Hapgood started the first West Coast cannery in 1864 on the Sacramento River. Hapgood was somewhat secretive about this new technology he had brought from Maine, where it had been used to can lobster meat. They operated out of a barge and a shed and produced 2,000 cases that first year. But by 1867 the Sacramento River could no longer supply enough salmon, so they moved their operation to Eagle Cliff on the Columbia in Washington.

Their first year on the Columbia they put up 4,000 cases of canned salmon, an impressive number not only because it was all caught by the two boats they operated, each with a two-man crew, but also because with forty-eight hand-soldered cans to a case, the canning itself was a considerable task. The following year, 1868, they produced 6,200 cases, most of which were shipped to Australia.

By 1873 eight canneries operated on the Columbia, and by 1889 there were thirty-nine. At one point Hume and Hapgood alone owned twenty canneries. Robert Hume became a politician dedicated to opposing progressive elements that were trying to break up monopolies.

In 1880 there were fifty-five canneries just in Oregon, producing 500,000 cans annually with a sales value of $2 million, which for nineteenth-century Oregon was a huge industry. Canneries spread to Washington, British Columbia, and, in 1878, Alaska – two canneries opened in Sitka and in Klawock. In Britain and in the eastern United States and Canada, canned salmon was often taking the place of fresh.
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Salmon cannery in Astoria, Oregon, 1880.

 

Rufus Estes, born a slave, became a famous chef in the late nineteenth century. This is from his 1911 cookbook, Good Things to Eat, the first published cookbook by an African American:

 

SALMON MOLD

If where one cannot get fresh fish, the canned salmon makes a delicious mold. Serve very cold on a bed of fresh lettuce or cress.

Drain off the juice from a can of salmon and flake, picking out every fragment of bone and skin. Mix with the fish one egg slightly beaten, the juice of half a lemon, a cup fine dry bread crumbs, and salt and pepper to season. Pack in a buttered mold which has a tight-fitting tin cover, steam for two hours and cool. After it gets quite cold set on the ice until ready to carve.

 

Most of this canned fish was king salmon, something that seems unimaginable today. King was so abundant in the Columbia that the canneries caught more than they could process, and huge quantities were thrown out and left to rot, a profoundly offensive sight to a Native American. In the 1880s the spring run began to decline and the canneries started landing the fall runs, then sockeye, coho, chum, or steelhead – whatever they could catch, using up each species one by one.

On the Fraser they were canning sockeye until a railroad construction accident in 1913 partially blocked the river. The following year a landslide made it worse, and millions of sockeye were cut off from their spawning ground. The combination of the landslide, Canadian commercial fishing for canneries, and the American commercial fishery at sea left this river greatly diminished.

A cannery was, and still is, a shed or group of sheds on pilings over the water. Small, sail-powered gillnetters brought in the fish. Originally the fishermen were Native Americans. In Oregon, as that population dwindled and was driven away from the rivers, they were replaced by Scandinavian immigrants – Finns, Danes, and Norwegians, people who also knew salmon. Astoria, a port at the mouth of the Columbia named and founded by New York fur magnate John Jacob Astor, became the centre of the canning trade. It was a Scandinavian town with Finnish names on the storefronts and Scandinavian newspapers sold, and Scandinavians worked in the canneries as well as on the water. After a time, the Scandinavian fishermen refused to work for the canneries and formed cooperatives that would sell only to a company that agreed to take their entire catch. The canneries did not hesitate to buy too many fish. The fish was cheap and it was better to end up with more than could be processed rather than risk being short. Rotting, unused fish would be shovelled off the deck into the river.

After the Scandinavians, the Chinese started working in the canneries. The frequently given reason for this was that they were ‘nimble-fingered’; boasting that Chinese cannery workers could clean a thirty-pound king, deslime it, cut it up, and place it in one-pound cans in one minute. But the deeper reason was that the Chinese were the most defenceless and persecuted of the immigrant population. They could be badly housed, poorly treated, and underpaid.

The importation of Chinese labour to the West Coast was a continuation of the practice of furnishing Chinese labour to the Malay Peninsula and South-East Asia. Going back to ancient times, the Chinese had provided indentured labour to Siam, Burma, Malaysia, Indonesia, and eventually British Borneo and the Philippines. The cost of transportation – at first within Asia and, by the mid-nineteenth century, across the Pacific – was charged to the labourer, who then had to earn the money back at extremely low wages. Often other Chinese owned this debt and could use the labourer for whatever they wanted, making the labourers effectively slaves.

By the mid-nineteenth century indentured servitude had become a huge, corrupt, international trade in China, India, Latin America, the West Coast, and the Caribbean, where Chinese replaced emancipated African slaves. People were often kidnapped and sold into service. The voyage was typically two months’ imprisonment on a ship, often from Hong Kong to San Francisco. The term ‘coolie,’ originally used for certain types of jobs such as porter, became the label for Chinese people who were forced into labour. Only marginally better off were the Chinese labourers who agreed to harsh labour contracts. Whether working in a mine or a cannery, the worker had no part of the profits; the labour was simply counted at a very low rate against the cost of the voyage.

Often the labourers had no intention of staying in North America, and so there was no effort made to assimilate. The plan was to earn back the passage and then start earning money until there was enough to live a life of status and ease back in Canton. This rarely happened. Instead the Chinese labourers lived in crowded neighbourhoods of mud huts with paper or shell windows. Employers tried to keep the cramped three-room huts hidden behind walls. The men wore shaved heads with a single pigtail, which the European Americans supposed was the way the Chinese wore their hair, but actually it was imposed on them by the Chinese who controlled their contracts. Originally the hairstyle was demanded of Chinese workers to show loyalty to the Mongol conquerors who ruled China in the thirteenth century.

Until the arrival of the Chinese, there was not an immigration issue in the United States. The United States wanted more citizens, but it wanted them to be white. Most anyone could enter the country and, in a short period, become a US citizen. The first calls for restricting immigration were aimed at the Chinese. In 1875 the first anti-immigration law in US history, the Page Act, prohibited the entry of Chinese contract labourers and termed them “undesirables.” In 1882, the Chinese Exclusion Act further tightened the laws against Chinese immigration and prohibited the naturalization of immigrants from China. Anti-Chinese laws were strengthened in 1892 by the Geary Act. The first immigration law to name undesirables other than Chinese was the 1902 Anarchist Exclusion Act. Now, in addition to Chinese, anarchists, prostitutes, epileptics, and beggars were also defined as “undesirables.”

The Chinese first worked in canneries on the Columbia in 1872 and were soon the primary cannery workers. They were not allowed to fish or take on any fishery jobs other than packing fish into cans. The European Americans were adamant that the Chinese take no jobs that white people might want. There were no official laws or regulations prohibiting fishing by Chinese, but a Chinese worker who attempted to fish would face serious recriminations. George Brown Goode, one of the early promoters of the field of natural sciences in America, once commented, “A Chinaman dare not fish in the Columbia, it being an understood thing, he would die for his sport.”

In the canneries the Chinese labour was provided by a contractor who was paid a set amount for so many cases. Then the labourers were paid by the can from this sum. A single worker was expected to pack between 1,200 and 1,400 cans in a single ten-hour shift. In a British Columbia inquiry on Chinese labour at the end of the century, cannery owners informed the government that canneries could not operate without the Chinese. Among the advantages of Chinese labour that cannery owners cited was that they never went on strike. One company said that three-fourths of their workforce was Chinese, and they did not cost as much as the other, white, quarter.

In the harsher climate of British Columbia, the workers did not have the crowded mud villages of California. Instead, they slept in barracks, each worker on a plank without a mattress.

The standing of the Chinese in both US and Canadian canneries was such that in 1903, when Seattle inventor Edmund A. Smith introduced a machine in Bellingham, Washington that beheaded, trimmed, and gutted fish mechanically, it was universally called, without embarrassment, “the iron chink.”

 

While the European-American population was steadily increasing, the Native American population was steadily diminishing due to European diseases to which they had no immunity. They were also dying from starvation because they were being pushed off their rivers and denied access to their principal nourishment. By the mid-nineteenth century, they were a small minority in their own country.

It took Native Americans some time to understand that the real danger of white people was that they wanted to own land. Native Americans did not see this at first because it did not correspond to their own culture. In Native American culture, land can no more be owned than can the sky. The most famous example of this miscommunication was when the Dutch bought Manhattan for a small amount of goods. The Dutch, and most subsequent European settlers, did not understand that the reason the price was so low was that the Native Americans were not selling. They did not think it was theirs to sell or for the Dutch to own. The Dutch were confused when, after the sale, the local Native Americans did not leave.

In the Northwest the European Americans not only wanted to own land, they often wanted to own land along the rivers. Rivers had fish for canneries, could produce energy, and could move goods inexpensively. This was prime real estate.

These newcomers started taking away traditional fishing grounds and giving the residents agricultural land instead. To the Native Americans, it was useless land, no good for fishing or hunting. The white people never understood this. The early explorers all commented with amazement that the Indian men “did nothing but hunt and fish.” People too backward to plant astounded them. The whites thought they would uplift the Indians by taking them from their hunter-fishing life and raising them to the higher level of being farmers. And of course, in the process, they would get these people out of their way.

In the world of Europeans and European Americans, agriculture always has a higher standing than fishing. Where there is a conflict, society always sides with the farmer because the farmer stands for progress. It is futile to argue that agriculture – with its land use, destruction of riverbanks, use of pesticides, diversion of water for irrigation – is harmful to fishing, because farming is seen as more important than fishing.

 

[image: clip0022]

Chief Joseph of the Nez Perce, 1900.

 

The Eurocentric notion that a people should be assigned a plot of land and be expected to stay on it was contrary to the Native American concept of liberty. Chief Joseph of the Nez Perce said, “You might as well expect the rivers to run backwards as that any man who was born free should be contented penned up and denied liberty to go where he pleases.”

Starting in 1855, the new American residents started accomplishing their agenda by forcing Native American tribes into treaties. This in itself was of questionable legality. A treaty is an agreement with a foreign country. Since the US government refused to recognize the nationhood of any Native American group, how could they enter into a treaty with them? European Americans wanted it both ways. Native Americans, according to the US government, were stateless. They did not even have US citizenship until 1924 and did not have full voting rights until 1948.

The great master of tying these people to treaties was Isaac Ingalls Stevens, a New England-born West Point graduate and officer in the Mexican–American War, who in 1853 became the first governor of Washington Territory. At age thirty-five he was not only governor and Superintendent of Indian Affairs but also head of the survey team that was trying to build a northern transcontinental railroad.
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Isaac Ingalls Stevens in the Civil War shortly before his death in 1862.

 

His mission was economic expansion, which meant getting the hunter-gatherers out of the way. In presenting them with treaties he used the threat of violence and military force. He began with the Medicine Creek Treaty of 1854, in which sixty-two tribal leaders agreed to give up their traditional lands around Puget Sound and the adjacent inlets for $32,500, reservation farmland, and access to some fishing. Among the tribes were the Nisqually, Puyallup, Steilacoom, Squawskin, S’Homamish, Steh-Chass, T’Peeksin, Squi-aitl, and Sa-heh-wamish.

Stevens then went after Yakama land on the Columbia. Their chief, Kamiakin, who was actually part Spokane and part Nez Perce, refused the treaty and organized a fighting force, which led to what was called the Yakama War. The war lasted from 1855 to 1858. Kamiakin won the first battle but over three years was eventually worn down. He refused to surrender and escaped to Canada, but the Yakama agreed to accept the ‘treaty.’ Leschi, a Nisqually chief and veteran of the Yakama War, took up arms against the treaty and was captured, charged with murder for deaths in the war, and hanged. Many people opposed the hanging and so the gallows was placed in a remote location. The site of his hanging is now a golf course.

It was becoming clear to Native Americans that they had no choice but to sign these treaties. In all, 64 million acres of land or 100,000 square miles of the Washington, Idaho, and Montana Territories were taken in exchange for farmland that the recipients did not want.

Stevens, ruthless and clearly working for railroad interests, became a controversial figure even among European Americans. He left to become a union general and was killed with a shot to the head while leading a charge in 1862 to stop the advance of Stonewall Jackson at the Battle of Chantilly in Virginia, but the controversy over the treaties he left behind has never died.

Almost all of the Native American fishermen were pushed off their rivers. By 1877 the Nez Perce were nearly all implanted in a reservation far from their traditional fishing grounds. The exception was a breakaway group, led by Chief Joseph, who did not want to be farmers and were willing to fight for their fishing rights. Historians tend to see the Nez Perce War, like most of the wars in the Northwest since the 1850s, as the legacy of Stevens’ ruthless ways. But it was also the result of the failure of most US officials to understand that insistence on Indians being farmers and not fishermen was not acceptable to the Native Americans.
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Ulysses S. Grant during the Civil War, 1860.

 

Even Ulysses S. Grant, who loved the West, where he had spent time as a young officer, wanted “Indians put on reservations.” He claimed to have great empathy for them (Stevens had made the same claim), launched a ‘Peace Policy,’ and for the first time in history made a Native American the Commissioner of Indian Affairs. Civil War General Ely Parker, who was a Seneca, believed in “Humanization, Civilization, and Christianization,” all of which meant assimilation. Grant said, “I have lived with Indians and know them thoroughly.” According to the president they just needed to abandon what he termed their “roving life.” Grant hoped that his peace process in a few years would bring all Native Americans onto reservations, “where they will live in houses, have school houses and churches, and still be pursuing peaceful and self-sustaining avocations” (which meant farming – Grant himself had always had a fantasy about being a farmer).

But the climate grew more acrimonious when he put General Philip Sheridan in charge of the western campaign. Sheridan’s famous campaign in the Shenandoah Valley in the Civil War was total warfare – killing, starving, and wearing down the enemy. Numerous officers in the Indian Wars, including George Armstrong Custer, who proudly owned the small oval table on which Lee and Grant signed the surrender at Appomattox, had defeated the Confederates with this strategy.

One of the enduring myths of the Indian Wars was that the defeat of Custer and the Seventh Cavalry at Little Big Horn by Sitting Bull, the Lakota leader of the Sioux tribes, was an aberration. In fact, the cavalry suffered numerous defeats. The Nez Perce, who learned horsemanship to fight the Blackfoot on the plains, were superb horsemen and excellent riflemen, and they regularly defeated the US cavalry. If Sitting Bull’s Sioux had come down from Canada to join them, as Chief Joseph hoped, it would have been another historic defeat for the US Army. But they didn’t, and with more men, arms, and supplies, the cavalry gradually wore down the small Nez Perce faction. Joseph surrendered – his was the last fighting tribe to surrender in the West – and his eloquent surrender speech became the most famous speech in modern Native American history. According to some historians, among those taken prisoner after the surrender were Halahtokit (Daytime Smoke) and his daughter and granddaughter. Halahtokit was a son of Captain William Clark, born in better times.
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Grand Coulee Dam





Eight

Nowhere to Run

“Be fruitful, and multiply, and replenish the earth, and subdue it: and have dominion over the fish of the sea, and over the fowl of the air, and over every living thing that moveth upon the earth.”

Genesis 1:28

 

The Europeans and European Americans surveyed the landscape of North America and saw commodities. Forests were timber that could be sold. The animals that lived there had thick and valuable fur that could be sold. Land could be used to grow food products to be sold. Fish could be salted or packed in cans and sold. The minerals in the earth could be dug up or washed out and sold. Wheat could be sold in San Francisco, cattle could be sold in Chicago.

Commerce was the primary goal of Isaac Ingalls Stevens in building a railroad. If a railroad could be built, there would be endless commercial possibilities. More and more people could come, ports and cities could be built, and goods could be moved.

Many people knew that they were doing damage. But it was a question of priorities. By 1875 the Portland newspaper the Morning Oregonian was warning of the “almost total extinction of salmon in our waters.” But the people who had moved there to develop this new country accepted that development comes with a cost.

The trees were wood to sell, but they also left behind cleared land on which to grow more things to sell. In 1827, a sawmill was already operating on the northern bank of the Columbia at what would later become Vancouver, Washington, a large suburb of Portland, Oregon. As transportation improved, more and more logging became feasible. In 1848, there were about twenty-two mills in western Oregon and Washington. But by 1851 there were more than a hundred just in Oregon.

One of the more obvious and correctible effects of sawmills was choking rivers with sawdust. Washington Territory banned the dumping of sawdust in rivers in 1876. Oregon did the same two years later. But these laws were seldom enforced.

Low land near the banks of rivers was particularly targeted because on it grew extremely high-quality wood, and it was the most accessible and easiest to transport. But these are exactly the forests needed for successful salmon rivers. Today in Oregon and Washington there are almost no old-growth forests left by riverbanks. In some instances like the Quinault on Washington’s richly forested Olympic Peninsula, the river came apart without trees to hold the banks and broke into a web of shallow streams and rivulets.

Clearing forests caused heavy runoff in the spring, too little water in summer, and toxic ash from forest fires – the ash should have settled on the forest floor, which would have filtered it, instead of settling on open land and running straight into the rivers.

In the nineteenth century, loggers moved their logs down the river by erecting what was called a ‘splash dam.’ These were temporary dams that created large reservoirs behind them. The logs were stockpiled in this pool and when the water was high the dam was taken down, causing huge logs to race downstream, stripping the riverbeds. The dam was then put back in place and the process begun again. More than 150 splash dams for salmon to work around were used in Washington rivers and another 160 in Oregon.

 

Beyond the harm that was done when forests were cleared to make farmland, farming and ranching practices also damaged salmon rivers. Irrigation was and is widely used in the Columbia Basin, which spans Washington, Oregon, and Idaho. The practice is almost as old as farming itself in this area. In 1840 missions near what is now Lewiston, Idaho, and Walla Walla, Washington, started using irrigation to develop farming. In 1859 an important irrigation project began in the Walla Walla River Valley. This was followed by irrigation in major Oregon river valleys such as the Hood and Umatilla. In 1866 extensive irrigation began in the California valleys of the Sacramento and San Joaquin Rivers. This was followed by irrigation from the Klamath River in both Oregon and California.

Studies show that only a third of the water taken from rivers and lakes for irrigation gets back into the same river and, when it does, it is of a considerably lesser quality. The returning water is warmer, saltier, and with added and often unwelcomed pathogens. It also has less dissolved oxygen. Irrigation often means a greater mortality rate of salmon eggs and alevin. At times so much water was diverted that riverbeds in places went dry and salmon could obviously not swim through these dry stretches.

Livestock trample riverbanks, cause erosion, and deposit large amounts of oxygen-killing waste in the water. They cause a loss of riverbank vegetation, especially overhanging varieties that give shade to rivers. They destroy habitat for insects that are vital food for young salmon.

Salmon and people use estuaries and wetlands differently. For salmon, the brackish water is where small young freshwater salmon transform into seagoing fish. To entrepreneurial humans, it is wasted swampy land that needs to be drained and converted into something useful. They make good seaport cities – New York and San Francisco were created from wetlands. They are good for industrial parks or farmland. No state has filled in more wetlands than California. In 1780 California had five million acres of wetlands but by 1980, ninety-one percent of that was filled in. In the same period Idaho lost fifty-six percent of its wetlands, Oregon lost thirty-eight percent, and Washington thirty-one percent. It is not certain how salmon could survive such a massive habitat loss but the issue gets lost amid so many others.

 

So tough and resilient is the salmon that though their numbers have declined, they might have withstood it all – the mining, the farming, the irrigation, the logging, even the shortsighted greed and waste of canneries. But it is a straightforward principle that if you erect a concrete wall hundreds of feet high across a river so that nothing can go below it or above it, salmon will not be able to spawn and their young won’t be able to go to sea. The salmon run in that river or tributary is over.

Everyone understood this uncomplicated premise. It was one of the first sins to be denounced. The constitution of the Oregon Territory, which was written in 1848, prohibited the damming of any river or stream in which salmon were seen unless the dam had a pass by which the salmon could freely swim both up- and downstream. This 1908 defence of one of Oregon’s most celebrated salmon rivers by Robert Deniston Hume, the Maine-born father of Pacific Northwest canning, is an example of how the new entrepreneurial class in the Northwest were well aware of the history they came from:

 

Hundreds of years ago men of my name were resisting the maintenance of dams and other obstructions on the River Tweed, Berwickshire, Scotland, that prevented the passage of salmon to the spawning grounds, and the lapse of centuries finds me opposing like structures on the Rogue.

 

Dams created other problems for fish as well. The water below the dam is so much colder than the water above it that, even if the fish somehow managed to pass, the temperature change alone could kill them. There is a risk that juveniles might decide to stay in the large lake created by the dam and become landlocked fish. Worse, if they try to continue down, they are, for some mysterious reason, attracted to the deadly turbines of the dam, despite devices to steer them away.

But from the beginning of the electric age in the late nineteenth century, many people who wanted to develop the economy of the Northwest saw its great and fast-moving rivers as an irresistible source of electric power. Hydroelectric dams started to be built on major Columbia tributaries such as the Willamette and the Spokane. Dams were not only attractive for electricity but also for flood control, agricultural irrigation projects, and to improve transportation for shipping goods.

Taking a long historical view, it can be demonstrated that protecting the environment guarantees jobs and that destructive practices cost them. But in a time of economic crisis, few people are interested in the long view. During the Great Depression the focus was on what could create jobs immediately.

Franklin D. Roosevelt’s vision for the Pacific Northwest was that tremendous amounts of energy could be produced from huge hydroelectric dams and then an abundance of clean, cheap energy would build a booming economy. That is what happened – and what is still happening.

During his 1932 presidential campaign, Roosevelt, a rich man who knew how to talk to struggling workers and had a keen sense of his times, laid out his idea on a stop in Portland, Oregon:

 

This vast waterpower can be of incalculable value to this whole section of the country. It means cheap manufacturing production, economy, and comfort on the farm, and in the household.

 

Within weeks of his 1933 inauguration, Roosevelt ordered construction to begin on the first federal hydroelectric projects – the giant Grand Coulee and Bonneville Dams. The Grand Coulee Dam, probably one of the largest chunks of concrete in the world, would eventually become the largest non-nuclear power producer in the United States. It is a concrete gravity dam, a mass of concrete so great that its weight alone stops the force of the river. Roosevelt had the design changed to make it taller, some 550 feet high, and in addition to the electricity it produced, the dam would be used to pump Columbia water to farmlands for irrigation. The Bonneville, also on the Columbia, is for flood control and improved navigation on the river in addition to generating a massive amount of electricity.

The only groups to express negative opinions about the dam projects were commercial fishermen, fishing commissions, and Native Americans. The degree of popular enthusiasm for these projects during the Depression is perplexing considering that they were huge government expenditures to help foster and build already-wealthy private industry. But this was about creating jobs, and Roosevelt enhanced the popularity of the projects by fighting to keep this energy as a public utility that was not to fall into private hands. Even Woody Guthrie, the folk-singing bard of the Great Depression’s everyman, sang in praise of the dams:

 

Uncle Sam took up the challenge

In the year of thirty-three

For the farmer and the factory

And for all of you and me

 

By 1975, a total of fourteen dams were blocking the main Columbia River; there were thirteen on the Snake, fifty-eight for electric energy generation on Columbia tributaries, and another seventy-eight for combined energy and other functions in the greater Columbia Basin. Most of these are blocking salmon runs. There is even one named the Chief Joseph, an odd tribute to a man who fought for the right to his salmon fishery. After the Grand Coulee Dam in 1941 and the Chief Joseph in 1950, the main river above the dam was almost totally blocked for salmon. In all, the Columbia Basin, including tributaries, is blocked by 211 dams. Additionally, smaller dams were also built – 905 in Oregon, 842 in Washington, 674 in California, and 523 in Idaho. Many, such as the Grand Coulee, were built without a fish passage. This ended spawning in a once extremely fertile 1,400-mile stretch of the upper Columbia.

Dams had made the region suitable for high-energy-consuming industries such as aluminium and aircraft. Dams and port facilities on the Snake River made it possible for Idaho to ship goods and, with the help of irrigation, become a major grain producer. Irrigation also allowed Idaho, once known only for timber and potatoes, to become one of the top dairy states in the country. The Northwest had a large and successful, albeit completely unnatural, economy. But, with everyone having jobs and making money, who would complain?

Only Native Americans were prepared to stand up for the salmon. When Roosevelt’s dams began, the fish population of the Columbia was already in worrisome decline from habitat destruction, overfishing, and poor fishery management. But after a half-century of damming, the stocks were estimated to be only a fourth of what had been the historic Columbia salmon population. The Columbia’s Grand Coulee and Snake River’s Hells Canyon Dam, situated in the steep canyon that forms the Oregon–Idaho border, blocked off one-third of all the salmon habitat in the Columbia Basin.

Dams have done more in the Pacific Northwest than destroy salmon runs. They have created deep pools where once existed rapids and waterfalls, flooded fields, turned forests into farms, turned the wild and twisted waterways that Lewis and Clark navigated into broad, straight waterways with commercial barge traffic. To the Native Americans, dams changed their home beyond recognition. The most famous example of this was Celilo Falls.

Some 1,000 miles from its beginnings, the Columbia River was forced through a narrow chute. It rushed and foamed violently. In 1805 William Clark said the water “agitated in a most shocking manner.” There were small, rocky islands, dark basalt protrusions, foaming white waterfalls. The Wasco band of Chinookan controlled the Oregon side and the Wyams controlled the Washington side. Celilo is a Wyam name meaning “the sound of falling water.”

Beyond Celilo Falls was a twelve-mile stretch of rapids called the Dalles, a French name. The Dalles had been an area for trading for at least the past 10,000 years. Groups from the Rockies and the Great Plains with mountain products would go to the Dalles and trade for dried salmon. Lewis and Clark had noticed storehouses in the area with more than 10,000 pounds of cured salmon in them. Jade axes, bear robes, mountain sheep horns, and baskets were traded. Klamath people had slaves to trade. Some traded for the right to fish a spot on Celilo Falls.

To European Americans, Celilo Falls was an impediment to moving goods on the Columbia, but to Native Americans it was one of the best salmon spots in the Pacific Northwest. The salmon would leap ten and twelve feet into the air. A few would make it and the rest would wash back into the whitewater pool to try again. A fisherman stood on a platform built out from the rock, sometimes secured by a rope on this slippery and precarious perch, and either jabbed with a spear or wielded a net on a thirty-foot pole, which he swept downstream while the salmon swam upstream. In this manner, according to historic reports, a single fisherman could net twenty salmon in an hour.

When treaties between Native American groups and the US government guaranteed fishing rights to “usual places,” this was one of them. But no one has fished there since 1956, when Tommy Thompson, the chief of the Wyams – said to be more than 100 years old – held the final first salmon ceremony at Celilo Falls. Tears streamed down his cheeks. In 1952 the US Army Corps of Engineers began work on the Dalles Dam, a 200-foot-high concrete gravity dam. On 10 March 1957, a few hundred spectators watched the water fill in and cover Celilo Falls – islands and rocks and falls vanishing one by one while native people wept. Soon a large, quiet pool of water called Celilo Lake was all that could be seen.

Locks were built for commercial barges, and the Dalles became an international port. Two years later, when Vice-President Richard Nixon came for the ceremony of turning on the electrical generators, Oregon senator Richard Neuberger bizarrely announced, “Our Indian friends deserve from us a profound and heartfelt salute of appreciation.” And what was the Indian contribution, according to Senator Neuberger? “They contributed to its erection a great donation – surrender of the only way of life which some of them knew.”

 

In the twenty-first century, dams have been embraced with the argument that they provide clean energy. When states list their ‘renewable energy output,’ they include the production from hydroelectric dams – it is not carbon and it is not nuclear. In the Northwest there was a campaign called “Green dams, blue skies,” which argued that dams produced the cleanest energy available. In a court hearing about forcing dams to allow greater water passage to help fish, attorneys argued that any energy they lost would have to be replaced by energy produced by burning fossil fuels. What is not mentioned is that the carbon energy industry (oil and mining companies) floats its barges on the waterways created by the dams.
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Celilo Falls, Oregon, 1900.

 

Recent studies have suggested that hydroelectric energy is not as clean as previously thought because the reservoirs the dams create give off methane gas that contributes to climate change. But this does not appear to be nearly as damaging as the carbon given off by coal- and oil-fired plants and it is not certain how much methane these rivers might have produced without dams.

In the mid-twentieth century, opponents of dams suggested that they could soon all be replaced with nuclear plants. Today those who oppose dams are rarely this sanguine about nuclear energy. But there are numerous alternative renewable energies from which to choose.

A proposed offshore wind farm in Scotland has led to research indicating that this too may be harmful to salmon. Recent research has suggested that unusual sound waves interfere with a salmon’s hunting skills and other functions. Searching for environmentally friendly alternative energy often neglects the environmentally friendly alternative of consuming less energy, which could lead to completely rethinking economic development.





PART THREE

The Problem with Solutions





Nine

Why Not Make More?

“The world, we are told, was made especially for man – a presumption not supported by all the facts.”

John Muir, A Thousand-Mile Walk to the Gulf

 

When dealing with nature, a clear and simple idea is almost certain to fail. Natural law at first glance seems simple, but it is woven from a complex cloth of interconnected factors that always makes the outcome difficult to even guess.

Farming, which began with the ancient Chinese, was an old idea when a fifteenth-century monk named Dom Pinchon from the Abbey of Reome in France experimented with a different approach: artificially fertilizing fish ova to create an entire new generation of fish. The monk mixed eggs and milt in a wooden box that had woven basket sides and a lid, and placed it in a stream until the eggs hatched. He recorded his experiments, which attracted very little attention even though he had in fact created the world’s first fish hatchery.

In the early eighteenth century, Stephen Ludwig Jacobi, a German army officer, had grown concerned that the number of trout in the Kallenbach stream, which ran through his property in Nortelen, Hannover, was decreasing. Jacobi discovered Pinchon’s unpublished manuscript “Artificial Fecundation and Hatching of Fish Eggs” and proceeded to improve on Pinchon: instead of the small box Jacobi built a wooden hatching box six inches deep, twelve feet long, and eighteen inches wide with brass grilles at each end. Washed small gravel was placed on the bottom and water flowed through the box. Jacobi understood that he was developing a technique for rebuilding declining fish stocks. In Nortelen he built the first trout hatchery.

It was more than a half-century before anyone attempted a commercial application of Jacobi’s work, but the work was not forgotten and remained influential. Sir Humphry Davy in the 1820s began experiments based on Jacobi’s work. A naturalist named George Hogarth claimed to have artificially inseminated salmon. A cotton miller in Clitheroe, Lancashire, Thomas Garnett, began rearing trout in 1830.

To raise trout seemed possible, but to raise Atlantic salmon from egg to seagoing smolt takes between two and three years. The parr stage was normally two years but sometimes only one. Some stay in the river more than three years. Then they will grow large at sea for the next one to three years, occasionally longer. Back in the river the returning mature salmon meet a few of their still-juvenile siblings that haven’t left yet.

To fertilize an egg, rear it, send it to sea, and find out if it became a successful salmon that returned to spawn would be a commitment of six years. This was understandably daunting and confusing.

In the early nineteenth century, scientists believed that the entire life cycle, egg to spawning adult, took only a year. They thought salmon returning from sea were the same fish born in the river earlier in the year. They saw the salmon, both fry and smolt, spending more than a year in the river, with spotted markings to camouflage them from birds, but they did not understand this to be a stage in the life of the salmon. They thought parrs were a completely different species of fish, which is understandable since they look different. Thus the people who were trying to rear salmon were working completely in the dark.

A century later, although there were enthusiasts, Jacobi’s work was still meeting considerable scepticism. In 1880 the Royal Dublin Society finally published Jacobi’s eighteenth-century work with a scientifically scrupulous disclaimer: “We do not vouch for the truth of the facts alleged in this statement, as a greater number of experiments would have been necessary to confirm them.” In other words, it was interesting but a little bit hard to believe.

John Shaw, a gamekeeper in Drumlanrig, Scotland, by the River Nith, was a pioneer. He tried to prove that the salmon returning the year the hatchery released their offspring were not the same fish, and that parrs were salmon in an early and lengthy stage of development. He was influenced by Jacobi and at times referred to the German’s work but he did not use hatching boxes. Instead, he deposited eggs and milt on gravel beds in rivers and ponds. Another Scot, Andrew Young, argued that parr became smolts after only one year.

A French net fisherman from the Vosges, Joseph Rémy, and a café owner and fisherman, Antoine Géhin, knew nothing about experiments that had taken place in Scotland and England. It is debated whether they knew of the work of Jacobi. But they were disturbed by the dwindling fish population in the Moselle, whose headwaters are in the Vosges. The goal of these two fishermen was clear: not so much a scientific investigation as finding a way to make France’s rivers abundant again.

Rémy and Géhin seemed to believe that they were on a secret voyage of discovery. Rémy actually tried to sneak up and spy on the reproducing fish, only observing them in the dark of night, though preferably on moonlit nights, until at last he knew the secrets of the Salmonidae reproductive process: that the eggs were expelled from the ovaries and fertilized outside of the female’s body on gravel beds, where the male deposited his milt. This was to them a simple process that could easily be imitated.

This was very good news at a time when trout and salmon were clearly declining. There was already considerable commentary about how netting rivers, building dams, and pollution were the causes of this impending tragedy. As a netter, Rémy must have been well aware of the call to reduce netting and felt thrilled that he had hit on a better solution – one that allowed the so-called destructive practices to continue: humans had discovered how to make as many trout and salmon as they wanted. In 1843 he relayed the good news in a letter to the préfet:

 

Sir, I have the honour to inform you that, in consequence of numerous experiments that I have made, I have succeeded, after much care and trouble, in hatching an immense quantity of trout eggs, the young of which, healthy and well formed, will be suitable for restocking the rivers.

 

What a new world this was. Catch all the fish, make some more, put them in the rivers, and catch them too. This was a limitless supply. He went on to describe his technique, which in many ways is similar to that used today.

 

At the season of spawning, in November, when the eggs appear at the trout’s belly. By passing the thumb and pressing gently against the belly of the female without doing her any injury, I cause the eggs to fall into a basin of water; after this I seize the male, and by operating in the same manner cause the milt to flow upon the eggs until they have become opaque. As soon as this operation is completed, and the eggs have become clear, I dispose them between coarse grains of sand in the bottom of an iron box, pierced with a thousand holes. I placed one of these boxes in a spring of fresh water, the other in the river Bresse, in a spot where the current was only slight. Towards the middle of February the eggs begin to hatch . . .

 

And then came the exciting news:

 

I have retained a quantity of these little creatures, in order to be able to reproduce them at pleasure. It appears to me that a discovery of this nature, especially at a time when the rivers are nearly deprived of fish, in consequence of the drought of last season, is worthy of the attention of government.

 

A group of local scientists agreed and awarded Rémy a bronze medal and 100 francs. The government awarded both Rémy and Géhin an annual pension and a share of tobacco sales. Though Rémy and Géhin’s work gained them this small measure of financial security, their work might have gone unnoticed had not Jean Louis Armand de Quatrefages, a leading scientist of the French Academy of Sciences in Paris and an honorary member of the Royal Society of London, become interested in Jacobi’s ideas. He was studying some of the British projects and decided in 1848 to write about the artificial fertilization of fish eggs. The Academy in Paris received this paper with a great deal of scepticism. To the other French scientists, this was a theoretical idea that could never really be carried out. De Quatrefages responded that it had already been successfully accomplished by a humble fisherman in Bresse.
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The equipment for artificial salmon reproduction invented by Rémy and Géhin.

 

The Academy sent a group of scientists to investigate, and they confirmed de Quatrefages’ findings. Rémy and Géhin were appointed members of the French Academy of Sciences, a rare honour for fishermen. After an official meeting with the head of state, Louis Napoleon, Géhin was commissioned to start hatcheries by several departments of the government.

In 1856 Paris’ Bois de Boulogne was stocked with 50,000 brook and lake trout. Government hatcheries throughout France produced significant numbers of fish, which were generally sold for large profits. By 1862 the French government was distributing twelve million ova and reaping a profit of £3 million annually.

The idea of hatcheries was taking root elsewhere. In Scotland a hatchery was built on the River Tay in 1853. Catches on the Tay had been steadily declining since an 1828 law that extended the fishing season by an extra month. Instead of the politically treacherous path of shortening the fishing season again, could they just make more fish? The solution to overfishing had been found. William Brown, an avid sport fisherman who worked with the hatchery, wrote:

 

There is little doubt but that most of our salmon rivers (if well protected) would be sufficiently stocked with fish, if they were not in every instance overfished by nets of all kinds; but when that is the case, artificial rearing, if generally adopted on a scale sufficiently large for the size of the river, would rescue enough of the ova from the enemies to meet this extra fishing.

 

But there was a problem: Brown acknowledged that a huge majority of the salmon that went to sea never made it back to the river, and he admitted that he did not know how many of the returners were the artificially reared fish.

Since 1853 there have been a number of hatcheries on the River Tay, usually opened with excitement and closed in disappointment. The river currently hosts a small experimental hatchery. But the river has never regained its pre-1828 salmon population.

In western Ireland a hatchery was built on the short and wide River Corrib, which rushes through the medieval Norman town of Galway. The owner of the fishery, Thomas Ashworth, claimed to have increased his stock twenty times with hatchery-raised juveniles. But such gains rarely lasted. A commercial hatchery was started in Scotland near Perth. The French, who stubbornly insisted it was all their idea, established a hatchery in Alsace to rear fish for stocking French rivers. After Alsace fell to Germany in the Franco-Prussian War in 1871, the German government used the hatchery to stock their rivers.

By the late nineteenth century, it was widely believed that hatcheries were the solution for declining fish stocks, and that humans had learned how to improve on nature – a concept much in keeping with the age of the Industrial Revolution. The obvious advantage of hatchery fish is that while they are being raised they are protected from predators and other calamities. In their formative stages, wild salmon have a very high death rate; only a few make it to sea. The great idea of hatcheries is that they can get far more smolts to sea and greatly increase the productivity of the river. Hatcheries were operating in England, Scotland, Wales, Ireland, Canada, and the United States. It seemed that hatcheries could bring trout and salmon even to places that had never had any, such as Australia and New Zealand. The British became great purveyors of hatchery eggs to other countries, and it was a profitable business.

Though many hatcheries were built in Europe and North America, most of them failed. Hatcheries were embraced on both continents based on a limited technology with almost no real science. The first hatchery in Troutdale, in the English county of Cumberland, opened in 1868 and by 1883 had closed, a failure. By the twentieth century, the British had completely lost faith in hatcheries.

As biology became more advanced, some problems were solved and hatcheries became more viable. But more complete science had also raised the question of whether hatcheries were a workable idea at all. Even with more advanced biology, hatcheries often fail to achieve their goals, and science only helped to explain why. At the root of the difficulty is the fact that hatcheries do nothing to address the most essential problem in declining salmon stocks: the destruction of habitat and the construction of barriers that block access to high-quality habitat. If a river is no longer suitable for the survival of salmon, hatchery fish will do no better than wild; in fact, usually they do worse while adding additional competition and problems for wild fish. The destruction of habitat was well known. But there remained a strong desire to find an industrial solution, and hatcheries persisted as that seeming solution.

The first fish passes in Ireland were built to induce salmon to colonize a river that had no salmon because of natural obstructions. After the Scots in Deanston invented the fish ladder, the Coopers on the Ballisodare River in County Sligo saw a solution for their river, which was obstructed by natural falls. In 1837 Edward Joshua Cooper built ladders over the falls. But not many salmon came, and so the next generation added a hatchery. With this combination of a hatchery and a fish ladder, the Ballisodare became famous as the first successful ‘man-made fishery’ in Europe. News of it spread throughout Ireland and Europe, earning Ireland a reputation for progressive fish management, and the example of a man-made fishery was widely promoted.

 

In 1855 E.C. Kellogg and D.W. Chapman established a small brook trout hatchery in Simsbury, Connecticut. By 1860 they were producing 4,000 fry a year. Theodatus Garlick, familiar with European hatchery ideas and techniques, started a brook trout hatchery near Cleveland, Ohio, in 1853. He published his own book in 1858, and it had an important impact on New England, where fish stocks were already in precipitous decline. He noted that the French in the Vosges had “established a veritable fish factory,” and wrote:

 

. . . It should not be surprising that the subject is attracting the attention of some of the best minds of our own country; more especially when we consider the impoverished condition of our rivers and streams, many of which are susceptible of being inhabited by innumerable salmon and trout, and since a replenishment is now no longer problematic.

 

Garlick went on to say that any angler who enjoyed fishing for trout and had a stream could stock it for his amusement. But it seemed to him that this was a simple service that government should provide. “The stocking of rivers, then, should be considered a matter of public utility, and it seems to me that it is a business of State to look after it.”

Hatcheries have been active in New England ever since. Originally it was seen as the salvation of their rivers. If you can’t tear down the dams or stop the pollution, you can always make more fish. In 1888 Genio C. Scott wrote in his encyclopaedic book titled Fishing:

 

But, thanks to a few public-spirited gentleman, whose scientific discoveries were derived from experiments instituted at their own expense, the recent reports of the Fisheries Commissioners of New England show that the waters are being restocked with such zeal and alacrity that it will not be five years before most of the rivers north of Pennsylvania will be literally repeopled with salmon.

 

But the plan was a complete failure. The decline in New England salmon was never reversed. New England could not even produce eggs for hatcheries and most were brought in from Canada, which became a major supplier of eggs for US hatcheries. By 1870 hatcheries were operating in all six New England states as well as New York, New Jersey, Pennsylvania, and Alabama. In all, there were 100 hatcheries in nineteen states and the territory of Colorado.

Under President Ulysses S. Grant, hatcheries became federal policy in 1871. He appointed Spencer Fullerton Baird from the Smithsonian Institution as the first Commissioner of Fish and Fisheries. Baird was an enthusiastic advocate. Britain and Ireland lost enthusiasm for hatcheries because they were failing to increase fish stocks whereas the Americans, though no more successful, kept establishing more and more.

The first hatchery for Pacific salmon was started in 1872 on the McCloud River, a tributary of the troubled Sacramento River. Hatching Atlantic salmon eggs available from East Coast hatcheries was initially considered. This would have been disastrous. Since Atlantic and Pacific salmon are from different genera, they would not have crossbred but instead would have competed. The native Pacific fish would have won that competition since hatchery fish have weaker survival skills and the newly hatched fish would have died out. But fortunately, though many doubted that Pacific salmon could be propagated – it had never been done – Livingston Stone, who directed the hatchery, favoured the use of Oncorhynchus because he considered them to be more abundant. His principal concern was that fish stocks were declining while world population and the need for food was growing.

The McCloud River hatchery became the world’s largest – producing 67 million king salmon, the native species of the Sacramento, in eleven years – and Stone became the world’s most famous hatchery expert (and was also a renowned chess champion). He built a railroad car with a 2,000-gallon aquarium for transporting fish and eggs with the primary mission of providing eggs for Atlantic fisheries. However, the developed eggs were distributed throughout the United States and in Canada, Britain, France, Belgium, Holland, Germany, Denmark, and Russia. In 1874 Stone attempted to restock the Rhine from a steamship. The McCloud River hatchery also supplied eggs to Australia, New Zealand, and Hawaii. The eggs that went to the Atlantic failed but in New Zealand and Australia, with a suitable Pacific climate and no native salmon, there was some success.

In 1895 Stone took over a government-owned hatchery at Cape Vincent, New York, where Lake Ontario runs into the Saint Lawrence. He began producing lake trout, whitefish, landlocked salmon, and brook trout, using fish stock that came from many locations and distributing the eggs to many other locations. By 1905 the hatchery was producing 28 million fish annually.

For the first time, hatcheries were also being used for non-salmonid species, including shad, shellfish, crustaceans, and even cod. Under Grant appointee Baird, in the 1870s the US Commission stocked more than 84 million salmon fry in sixteen states. Originally the eggs were transported live in the water tenders of steam locomotives but by the end of the century, trains provided ‘fish cars’ for transporting eggs or alevins. Although many of the states receiving fry were on the Atlantic, only six million of these fry were Atlantic salmon.

It was not only the federal commission but state fishery commissions as well that were establishing hatcheries. The first state salmon hatchery was on Maine’s Penobscot River in 1870. Desperate to replenish increasingly barren rivers, state commissions in Connecticut and Massachusetts in 1872 stocked 94 million fry. But the state hatcheries did not bring salmon back to the Connecticut, the Merrimac, the Penobscot, or other destroyed rivers.

The Canadians too, faced with declining Atlantic catches, took an interest in hatcheries, though not nearly as much as the Americans. An early hatchery was established on the Saint-Charles River in Quebec. A pioneering pisciculturist, Samuel Wilmot, took one small, dying stream and turned it around. This got a great deal of attention throughout North America because it was said that he successfully restored a river with a hatchery. But an important part of Wilmot’s programme was the banning of all fishing in his river. Few were willing to adopt this part of the process.

The Canadian fishing commissions were initially enthusiastic about hatcheries. Between 1868 and 1888, they established eight salmon hatcheries, believing they could restore the salmon population of their rivers. But they did nothing about pollution, mining, lumbering, and overfishing. At first the rivers of New Brunswick and Nova Scotia experienced a doubling, even a tripling, of their salmon population. But in time the habitat destruction killed as many fish as the hatcheries could create. Worse, the hatchery fish, which did not have strong survival skills, mixed with the wild salmon, which did, and they created a stock that was less capable of withstanding the abuse that humans were unleashing in the changing rivers.

In 1934 the Dominion Department of Fisheries concluded that the contribution of hatcheries to commercial fishing in British Columbia was so little that it did not justify the cost of operating them. By 1937 they were all closed. But when British Columbia salmon stocks were experiencing a dramatic decline in the 1970s, possibly in part from climate change, the province once again eagerly embraced hatcheries.

No government in the world subsidized hatcheries to the extent that the United States did. In 1891 the US government spent $324,000, eight times as much as Canada, the second highest-spending government. In that year there were 496 hatcheries in the world, sixty-six of them in the United States.

The determination of the US Bureau of Fisheries to promote hatcheries was evident in the sixteen exhibitions in which they built hatchery demonstrations, starting with the 1876 Philadelphia Centennial. The demonstrations grew increasingly elaborate.

For the 1905 Lewis and Clark Centennial in Portland, Oregon, they built a mini hatchery called Willamette Station that they claimed was actually rearing fish. In fact, the fish kept dying due to the poor water quality at the exhibition centre but the USBF thought nothing of disrupting local hatcheries and having them sneak in live parr so that it would appear that Willamette Station was a real working hatchery.

But the hatchery programmes were a general failure in every country – the British government refused to spend any more money on hatcheries, never restocking depleted rivers.

 

Not all individual hatcheries were considered failures, however. In Maine it is generally thought that hatcheries have played a positive role in maintaining salmon stocks on the Penobscot. However, recent habitat improvement may also play a big part in this.

Hatcheries began to try to increase salmon in the Penobscot in the 1960s, with little success. Then there was a successful effort to clean up the polluted river, and in 1974 a more advanced hatchery was established on the cleaner waterway. Although only by the hundreds, not the thousands, salmon were starting to come back. Hatcheries have not had the same success on the Connecticut River, which did not receive the same level of habitat improvement as did the Penobscot. This outcome suggests that it was the habitat improvements, not the hatchery, that helped the Penobscot salmon. Today, the Penobscot salmon population is still far below historic levels but is improving dramatically following recent dam removals. It’s just not clear how much, if any, of the credit should go to hatcheries.

This is also true in the Tyne. The Tyne begins at the Scottish border and flows through northern England, past Newcastle, and into the North Sea. It was once one of Britain’s great salmon rivers. Elizabeth Cleland singled it out in her 1755 Scottish cookbook:

 

TO PUT SALMON THE NEWCASTLE WAY

Take the salmon and scale and wipe it very clean, but don’t wash it; salt it well, then let it ly till the salt is melted and drained from it, then season it with Pepper, Cloves and Mace: Put it in a Pot with Butter over it, cover it close and bake it. When baked pour all the Gravy from it; when it is cold, put clarified butter over it.

 

But the coal industry in Newcastle and Industrial Revolution-era manufacturing made the Tyne one of the most polluted rivers and by the beginning of the twentieth century, most of the salmon had died. In the late twentieth century, coal and the other industries of Newcastle died as well. This led to painful economic restructuring, but it also made it possible to clean up the river. A hatchery was established and managed for twenty-seven years by Peter Gray. Gray, who was born and raised on a bank of the Tyne, was the grandson of a ghillie, as the highly professional, lifelong fishing guides in Scotland are known. Gray himself became an ardent salmon fly fisherman. He released as many as 1.25 million parr a year. Today the Tyne is considered the most salmon-rich river in England and Wales.

Gray saw himself as an innovator and tried to make the hatchery process closer to nature’s. He became a kind of guru of hatcheries, preaching his techniques and the value that hatcheries, if operated properly, could provide to the Atlantic salmon stocks in Europe and North America. Gray was a huge influence in New England. He taught that hatcheries were of value only in rivers that had a major depletion in salmon stock. He also said that while it is intuitive to try to keep and protect the parr for as long as possible, they had a better chance of success if released early.

There are problems with the Tyne story, however. In 1873 there were 129,100 salmon caught in the Tyne; the successful catches of the twenty-first century are only about 4,000 fish. When you are cheering 4,000 fish in a river that used to produce well more than 100,000, this is what biologists call ‘a shifting baseline,’ a tendency to compare with the worst moment and to cheer small improvements. Many biologists wonder if the stocks will ever again approach the 1873 level. They also question whether this small improvement of a few thousand is less about the hatchery and more just because the river was cleaned up. Gray was aware of this and said, “I believe the Tyne has only just begun to recover.” But will the rest of the recovery ever happen with hatchery fish?

 

As political realities gradually cut Japan off from Russian, American, and Canadian waters, Japan turned to hatcheries, especially for chum salmon. Japan had a long history of artificially propagating fish – eel and carp for food, and increasingly exotic ornamental fish such as goldfish. These pursuits fit well with Japanese culture, which had a deep belief in the human ability to prevail over nature. A character in Kanoko Okamoto’s 1937 novella A Riot of Goldfish expresses admiration for a fish breeder, asserting “what an artistic and godlike endeavour it was to unleash a gorgeous and ethereal creation into the water . . .”

At first Japan’s hatchery programme seemed a great success. Starting in the 1980s, Hokkaido experienced a substantial increase in chum runs. But since 2012, chum runs have shown a steady decline. Hokkaido National Fisheries Research Institute director Masa-aki Fukuwaka says, “We don’t know why it is declining, possibly climate change. Winter temperatures have been low, but so high in the summer. Juveniles do not survive well in warm water.”

The problem may very well be climate change. But almost the entire chum population of Japan has some hatchery component while the pinks, which have been doing well, are only about twenty percent hatchery. Masu, on the other hand, with very few hatchery fish, have also been declining for reasons that are unclear. These may be three entirely distinct cases.

The problem, according to the Hokkaido National Fisheries Research Institute (a government institution), may be private hatcheries that are not careful about where they distribute their eggs. They take eggs from one river and release smolts in another, sometimes even in another region. Hokkaido scientists also note that hatchery fish are not the same as wild, which is a critical point because more than ninety-five percent of Japanese salmon are at least partly hatchery in origin. Truly wild salmon are disappearing from Japan and no one knows exactly what the ramifications of this are. Even if hatchery fish are viable, which in the long term is not clear, Japanese biologists are increasingly questioning the wisdom of hatcheries. Masa-aki Fukuwaka says, “We have started so many hatcheries in Hokkaido that we have not given thought to protecting the environment for wild salmon. We believe that wild salmon has to be increased to maintain the environment and to enjoy the sight of wild salmon spawning.”

 

Recreational fishing has become so valuable that hatcheries have been established from the River Tyne in England to Prince William Sound in Alaska for the purpose of creating fish for fly fishermen to catch. There is a steelhead hatchery in Idaho to serve a recreational fishery on the Salmon River. Often, as in northern California, hatcheries were built from an alliance of Fish and Game departments with recreational fishermen.

A long-term project that introduced both salmon and trout to Australia was begun in the 1860s and 1870s by British people who wanted to fly-fish. The British struggled for a long time trying to plant British Atlantic salmon before they realized that they needed Pacific salmon, which they got from California. In New Zealand, hatcheries struggled until 1905, when they discovered that California kings, not Atlantic salmon, could survive in New Zealand rivers.

In Scotland, where fishing rights on a river are a sellable commodity, there is a financial interest in fostering salmon runs. But most agencies that oversee Scottish rivers consider themselves very cautious in their use of hatcheries.
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Georgina Ballantine in 1922 with her sixty-four-pound Atlantic salmon caught on the River Tay. It is the largest salmon ever caught on a rod in the British Isles.

The River Tay is by water volume the largest river in the United Kingdom and was once considered one of the world’s great salmon rivers. But a series of tall hydroelectric dams that blocked access to needed habitat ended most of the salmon run. Periodic hatchery attempts failed. In 2003 a new experiment began in an abandoned World War II aircraft hangar. Rather than taking fish that are about to spawn and stripping them of their eggs to hatch them in a controlled situation, fisheries on the Tay are taking kelts, fish that have already spawned and would usually most likely die, and nursing them back to health to produce hatchery eggs. The red fish are tended until they turn silver and then red again to supply more eggs. If the fish are maintained they can produce over and over again. The hatchery’s oldest fish was fifteen years old, which they thought might be the world’s oldest Atlantic salmon.

Michael Wigan, who manages the River Helmsdale, also far in the north, claims that their small hatchery, which releases fry when they still have a yolk and so never need to be fed, serves a social function. The one opportunity for locals to fish the Helmsdale is to catch fish that will be stripped in the hatchery. “It is the hatchery that gets locals involved in the river,” Wigan argues.

Matthew Gage, an evolutionary biologist at the University of East Anglia who studies salmon reproduction and genetics, argues that the hatcheries are not producing inferior fish. He said that if the eggs are taken from the same river, they are genetically identical to the wild ones. To the argument that hatchery fish don’t have the skills to survive in the wild, he counters that survival isn’t in the gene. Further, if hatchery fish mate with wild ones, Gage believes, this does not mean that they will make an inferior breed; the next generation will be wild salmon again.

But this is not a widely held view. Ronald Campbell, a biologist on the River Tweed, does not agree that hatchery fish don’t downgrade the overall population. “There is no hatchery on the Tweed,” said Campbell. “The evidence is that it doesn’t work.”

On the other hand, the River Lochy, in western Scotland, is an example of a river that is successfully stocked by hatcheries to supply anglers with fish to catch. “I’m managing a rod fishery, the biggest rod fishery on the west coast,” says Jon Gibb, district manager for the River Lochy. However, Gibb notes, “We don’t let science be the master.”

The Lochy, reached by hiking on trails away from roads and houses, resembles rivers in the American West; it is wide with gravel bars, still, deep pools, and swift currents. In the background stands Ben Nevis, the tallest mountain in Scotland. While hatcheries appear to keep this recreational fishery alive, the 500 fish a year sportsmen used to catch here was far above the modern catch. Ghillie Billy Neil, a lean man with ruddy face, bright blue eyes, a wool Scottish hunting cap, and a plaid shirt and tie, has been fishing the Lochy for fifty years. “The river,” he says, “was heaving with them until 1975,” the year fish farming began on the Lochy. And he blames the farms, not the hatcheries. “Now there are good years and bad years. The year after a bad year, there are less anglers coming.”

What angers Campbell and many biologists around the world is the use of hatcheries to avoid acknowledging the destruction of and lack of access to healthy habitat. The Tweed is like a New England river, destroyed by dams that were built for the textile industry. Some dammed tributaries have not had fish for more than a century. “Proponents of hatcheries,” says Campbell, “are saying that salmon is the problem: they are not reproducing enough.” Instead, Campbell believes efforts should be focused on what humans are doing. “Stop habitat destruction. Salmon are not the problem for us. We are the problem for salmon.”

 

In 1880 Alex C. Anderson, the inspector of Fisheries for British Columbia, discovered something pivotal, but hardly anyone believed him at the time. Anderson observed that a fish was genetically suited for a specific river; most fish will survive only in the river they were born in, and those fish will not succeed in any other river. Therefore, hatcheries such as those built by Livingston Stone, which made a business of shipping fertilized eggs around the world to other rivers, were exporting failure.

Stone would not believe a word of this, and the scientific community largely backed him up. A leading fish biologist of the day and the founding president of Stanford University, David Starr Jordan, wrote in his 1902 encyclopaedic book on fish, already more than twenty years after Anderson had introduced the idea:

 

It is the prevailing impression that the salmon have some special instinct which leads them to return to spawn on the same special grounds where they were originally hatched. We fail to find any evidence of this in the case of Pacific Coast salmon, and we do not believe it to be true.

 

Jordan thought salmon only went about forty miles out to sea and then randomly chose a river in which to spawn. This was not the only thing he was wrong about. He was a great advocate of eugenics, the belief that the human gene pool could be improved by controlling who reproduced. This fundamentally racist ideology seemingly surprisingly also led him to become a great anti-war activist; he believed that war killed off the most desirable types.

Jordan and Stone’s view of hatcheries was the prevailing one because it was the convenient one. To Stone a hatchery was a large, industrial centre in which millions of fertilized salmon eggs, a valuable commercial commodity, could be sold all over the world. But if Anderson was right, then a hatchery would become a small local operation, stripping eggs from one river and using them only to stock that same one.

Still, in the Pacific Northwest, faced with an increasingly obvious overfishing problem, fisheries, fishery management, and government preferred building a large network of hatcheries. By 1900 five hatcheries were operating in the Washington–Oregon–Idaho Columbia River system. Officials were certain that hatcheries could overcome losses from considerable habitat destruction, overfishing, and blocked access to habitat by dams and diversions. “There is absolutely no real reason for the eventual depletion of salmon by overfishing or the advance of civilization,” said the Washington state official in charge of hatcheries. Perhaps the most important part of this remark is that, expressing a common view, he equated habitat destruction with “the advance of civilization.”

In 1913, with a notable increase in the salmon runs on the Columbia, Washington state declared the Columbia “restored.” But it seemed that the increase was caused by beneficial weather changes that did not last, and the runs again declined. It was stubbornly determined that hatcheries were still the answer, and a large hatchery in Bonneville began to supply the entire river system with huge quantities of fertilized eggs. But they could not improve diminishing runs in the face of the advance of civilization. In the Columbia Basin, while ignoring the real problems such as huge hydroelectric dams, irrigation, and deforestation, hatcheries produced more fish every decade. By the 1980s millions of hatchery smolts had been added to the Columbia system, and yet the fish population did not increase. What was worse, the number of wild fish was actually declining, which would in time completely destroy the genetic diversity of stocks on which salmon survival is based.

There are few completely wild salmon in the Columbia Basin. The total population is only ten percent of what it was in the early nineteenth century, and it is estimated that fewer than ten percent of these are purely wild. Each hatchery fish that is released drives wild fish closer to that edge. In addition, the few hatchery fish that are left can survive only with human intervention. Producing these fish costs at least $10 for each one and sometimes as much as $100 a fish. Some studies indicate that the all-in real cost to produce a hatchery fish may be as high as $1,000.

Tests are often done in fish markets that reveal that a majority of salmon marketed as ‘wild’ were reared in hatcheries or have at least some hatchery DNA. Consumers become outraged that manufactured fish are being foisted on the public as wild. This sometimes happens, but more often it is just that most of the wild fish have some hatchery genes. As such, the term ‘wild caught’ has become popular. This is a kind of disclaimer. It means that we can vouch that this salmon was caught in a wild setting but cannot be sure if it is genetically wild.

Some studies have shown that hatchery fish undergo a process similar to the one by which wild game became domesticated livestock. No longer developing characteristics for the wild but favouring, often with the help of hatchery management, characteristics suitable for their protected hatchery life, they become poorly suited for survival in the wild, which is why returns from the sea after a number of years are often disappointing. Worse, many believe they interbreed with wild stock and pass on their characteristics, which are poorly suited for the wild and reduce genetic diversity.

 

Eighty percent of the salmon and steelhead in the Idaho Basin comes from hatcheries. “This is probably an unsustainable system,” says Idaho biologist Richard Williams. They are trying to breed them with wild salmon, but this uses up wild salmon. To maintain a healthy stock, wild fish must be breeding with other wild fish. “If you mix wild and hatchery,” Williams cautions, “eventually there will be no wild left.”

Today, Native Americans often see hatcheries as the only way that they can compensate for the dams they cannot control or stop. Some of the leading tribes, including the Nez Perce, Yakama, Umatilla, and Warm Springs, built hatcheries on their reservations, often in conjunction with state and federal agencies. The Nimiipuus operated hatcheries on their reservation on the Wallowa, Imnaha, and Grand Ronde Rivers, and following Lewis and Clark’s salmon route to the Columbia, on the Clearwater, the Salmon, and the Snake. They also operated hatcheries in conjunction with the state of Idaho. It was a strange shift in alliances – the Native Americans and state and federal government on one side and environmentalists on the other. In reality though, most of these interests acknowledge that the preferred (or most effective) path forward for salmon is to build self-sustaining wild stocks by expanding their blocked ranges and improving flows and habitat conditions.

 

In the 1960s and 70s, a noticeable decline in Alaskan production led to the creation of a number of both private and public hatcheries. More recently scientists have been questioning the hatchery programme in Alaska. Pink salmon, which they have been producing, have dramatically increased, but pink has seen similar increases in Alaskan fisheries without hatcheries. These hatcheries are unusual because they often are not built to try to increase declining runs. This is particularly true of the one in Valdez, by Prince William Sound. The runs are healthy and the habitat is in good, sometimes even pristine, condition. But it seems it is always tempting to try to have more.

The Valdez hatchery started in 1982 and produced fifty million pink, eighteen million chum, and one million coho, a mix designed to stock for commercial as well as sport fishermen. It created an important and competitive seine fishery for pink, and today the hatchery produces 250 million pink a year. The hatchery has also built a commercial gillnet coho fishery in Prince William Sound.

The Valdez Hatchery, which has a $4.5 million annual budget, claims success, as hatcheries often do. Its managers believe that their pinks are more like wild fish than most hatchery fish because they live in a hatchery for only two months or less. The hatchery operators claim that this gives their pinks a better survival rate at sea.

But research by the Prince William Sound Science Center indicates that between twenty-five and thirty percent of the wild catch in the Prince William Sound fishery, which includes the Copper River, has at least some hatchery genes. From 2013 to 2016 they examined a test catch every week and found that between seventy and eighty percent of the chum and pink catch showed the presence of hatchery fish in their lineage. With the help of a genetics laboratory operated by the state of Alaska, they examined DNA to evaluate the relative fitness of wild, hatchery, and mixed fish. They hoped to determine if hatcheries degrade the wild stock.

Widely accepted research has determined that in the case of coho and steelhead in the Columbia Basin, the hatchery fish have produced a mixed stock that is less fit. Studies abound demonstrating the disastrous effect of hatcheries in the Columbia Basin, how they weaken the wild species, and how their consumption of food in the wild starves out wild fish. A 2008 study at Oregon State University concluded:

 

Our review indicates that salmonids appear to be very susceptible to fitness loss while in captivity. The degree of fitness loss appears to be mitigated to some extent by using local, wild fish for broodstock, but we found little evidence to suggest that it can be avoided altogether. The general finding of low relative fitness of hatchery fish combined with studies that have found broad-scale negative associations between the presence of hatchery fish and wild population performance, should give fisheries managers pause as they consider whether to include hatchery production in their conservation toolbox.

 

A twenty-five-year study of king salmon in the Snake River documents the destruction of wild stock by hatcheries under the poignant title “The Road to Extinction Is Paved with Good Intentions.” But it remains to be proven whether or not the principle applies in Alaska. In the meantime, the point will be furiously debated. Everyone wants answers, and the Science Center study is being funded by Alaska’s state legislature, the seafood companies in the area, and the hatchery owners.

 

The reasons for hatcheries in Alaska have mystified many observers. Only a few places, such as Ketchikan where the lumber industry had damaged the river, had a problem of habitat degradation. The prime motivation for placing hatcheries elsewhere in Alaska seems to be to increase the runs beyond what nature has offered.

This raises the issue of carrying capacity – the number of fish that an ecosystem can sustain. A dam or irrigation project forces the stock below the normal carrying capacity and then the removal of that dam or irrigation pump allows the stock to return to the norm. But if there is no habitat damage or barrier to migration, the population will usually be at capacity, and it is potentially dangerous to add fish to this.

If the number of fish goes beyond the river’s carrying range, the extra ones are not likely to neatly die off until the ecosystem returns to a sustainable level. Instead, the survival struggle that would ensue could cause fish to become smaller or lead to a collapse of the system, resulting in a very large number of die-offs.

The fact that Alaska officials would approve the hatcheries without first studying carrying capacity says a great deal about the way hatcheries operate. Only now is the state trying to study the issue.

In Washington, Oregon, and Idaho the catch is eighty percent hatchery. Between Alaska, the Pacific Northwest, Japan (where ninety-five percent of their fish are at least partly hatchery based), and Russia, some 5 billion hatchery salmon are added to the Pacific every year. Other estimates are as high as 6 billion. Even if, as hatchery defenders claim, these are not inferior fish, billions might be too much competition for wild fish.

Hatcheries are operating under a false premise. The idea has always been that they could compensate for a loss of wild stocks. But the oceans no longer have the carrying capacity for the historic numbers of fish. The fact that sockeye in Bristol Bay are becoming smaller is one sign. Some studies have blamed this on the release of hatchery fish in Asia. The state of Alaska’s studies blame climate change. They are really all saying the same thing: with the diminished capacity of the oceans due to climate change, there is no longer capacity for large numbers of new hatchery fish.

It had all seemed so simple. Get some eggs and some milt and grow some fish to throw in the river and there would be an endless supply of salmon. Nineteenth-century observers were full of excitement. American artist and fish writer Genio C. Scott exclaimed in 1875, “Fish culture is a success. Waters hitherto worse than useless may be made a hundredfold as profitable as any equal number of acres of land and with not a tithe of the labour.” But tinkering with the natural order has proven to be a difficult, uncertain, and dangerous thing.





Ten

Sea Cattle

Ignorance more frequently begets confidence than does knowledge.

Charles Darwin, The Descent of Man

 

Fish farming and hatcheries are two very different conceits derived from different points in history. Hatcheries are a product of the Industrial Revolution predicated on the belief that industry can outsmart nature. Fish farming is a much older idea from an agricultural revolution some 10,000 years ago. Agriculture is based on the belief that we can take the products of nature and redesign them into man-made products that we can control and use for food. If a hatchery is commercial it wants to sell eggs. Farms sell mature fish, which is a much more lucrative business. But it creates a flood of problems.

Wild grasses were turned into domestic cereals, wild emmer became wheat. Wild fruit was cultivated to be larger and sweeter and more easily available. Wild sheep were turned into farm animals, antelope and wild goats became domestic goats, boars became pigs, and aurochs – huge, fierce, wild animals – became docile cattle.

Domesticating, i.e. farming, fish came later, about 5,000 years ago and, like the domestic pig, started in China. Gastronomically the trade-off between game and domestic meat has been similar to what is slowly occurring with fish. For a long time game was the normal meat and farmed meat was a curious speciality. In America most meat was game until the nineteenth century. Gradually farmed meat took over because it was cheaper and more easily available. Wild herds were greatly reduced and hunting restrictions were put in place. As domestic meat became more commonplace, tastes shifted. Game has a stronger flavour and leaner meat, and many consumers have developed a taste for domestic meat, which is milder and fattier. Game has become the expensive gourmet choice.

Salmon is just now entering into this last stage of meat development. Wild salmon is expensive and increasingly difficult to obtain. But farmed salmon is always available. There is far more farmed salmon in the world than there is wild. And while gourmets insist that wild is incontestably superior and environmentalists denounce farmed salmon (they also denounce domestic beef), many consumers are growing accustomed to it. Some do not even realize that it is farmed. In a fashionable Manhattan market I listened to a debate about Scottish salmon versus Norwegian salmon and neither of the participants seemed to understand that they were both farmed, and quite likely by the same Norwegian company. Increasingly consumers are saying that they like farmed salmon better because they like its mildness and fattiness.

 

Some historians say fish farming began in China as early as 3000 BCE and some not until a thousand years later. It partly depends on the definition of farming. Around 3500 BCE carp were trapped and kept in ponds after monsoon flooding. The farming grew in sophistication, with techniques to avoid parasites and develop carefully planned fish feed. (Advances in hatchery rearing were much slower to develop. The hatchery fish were fed scraps such as condemned meat, tripe, and horse and cow hearts. There was no attempt at a balanced fish diet, and the feed would get in the water and decompose, removing oxygen from the water. Only in the 1950s did hatchery owners start thinking about ideal juvenile fish nutrition and pressing it into fish pellets.) About 475 BCE Fan Li, a wealthy statesman and businessman, wrote the first book explaining techniques of fish farming, The Classic of Fish Culture, sometimes translated as The Art of Fish Farming. Egyptians farmed tilapia in ponds created by irrigation from the Nile. It is not known when they began this farming; probably not as early as the Chinese, but there is a relief carved on the tomb of Aktihep, dated about 2500 BCE, depicting the farming of tilapia.

The ancient Greeks farmed eel, as did the Romans by the first century BCE. Sergius Orata, who was extremely successful at farming and selling oysters in Naples, started also farming sea bream and feeding them his farmed oysters. This is why sea bream in Italian is orata. Mullets were grown to enormous, unnatural sizes for display at hedonistic banquets. According to Pliny, these mullets had excellent hearing and would come when called, though he didn’t explain what a mullet call should sound like. Roman villas often had freshwater fish farming tanks, sometimes only for decoration. Piscinae were elaborate stone coastal ponds, sometimes with statues, along the Bay of Naples for showing off a wealth of farmed fish.

Hawaiians farmed fish in gated-off canals as early as the thirteenth century. Extensive fish farms were a status symbol and showed the stature of a chief. In medieval Europe, monasteries and castles had fish farms, mostly for carp, in ponds sometimes known as stews. The purpose was often to have a steady supply of fish to eat on holy days but the ponds were also sometimes ornamental, as had often been the fashion in Asia.

In the early eighteenth century the leading authority on China was a Jesuit named Jean-Baptiste Du Halde. Though he had never travelled to China he compiled the recollections of Jesuit missionaries who had. According to Father Du Halde, “In the great river Yang-tse Kiang [the Yangtze, which is the third-longest river in the world] not far from the city Kieou-king-fou . . . at certain seasons of the year there assemble great numbers of vessels for conveying away eggs of fish.” The egg merchants did not fertilize eggs but scooped up in nets eggs that had already been fertilized. The cloudy water was sold in jars to clients wishing to stock streams or ponds. They would hatch into fish in a matter of days and merchants sold both the ova and the fish that hatched. According to Du Halde, these fish were almost always herbivore species, which they found easier to propagate than fish-eaters. One, referred to as a sea-rabbit, may be related to Anaspidea, an algae-eater known today in China and the West as a sea hare. Du Halde claimed this was a tremendously profitable business with sales yielding “a hundredfold.”

 

It was in Norway, a country with an old and strong salmon tradition, where modern salmon farming began. In the 1970s the Norwegians took salmon farming to Scotland, principally to economically depressed areas such as the Western Highlands. In the 1980s, Shetlanders who had been watching the growing success of Scottish farmed salmon went to Norway to learn the craft and began farming in 1982. In 1980, salmon ova from Akvaforsk, Norway, were brought to the Faroe Islands to start what has grown to be a huge salmon farming industry.

Norwegian fish farming was originally well received in Scotland, where there was a tradition of farming trout. The government enthusiastically backed salmon farming because it provided jobs and produced a valuable, much-needed export. It also provided salmon in a country where it was a traditional food. As wild salmon became scarce, commercial salmon fisheries were shut down, and even most sport fishing was limited to catch-and-release – returning to the river any caught fish; most Scots never ate salmon unless it was farmed. Even if one of the lucky few to catch a salmon on a rod in a river where keeping it was allowed did want to sell it, he could not: selling rod-caught salmon was strictly forbidden. In the fish markets and in the restaurants, the only available salmon was farmed.

In the 1980s Norwegian salmon farming went to Maine. It also went to Maritime Canada and the Bay of Fundy, between Nova Scotia, New Brunswick, and Maine. Then it spread to the Pacific Northwest and British Columbia. Norwegians built their pens for Atlantic salmon farming along the coast of British Columbia. Norwegian salmon farming also spread beyond the natural range of salmon to South Africa, Australia, New Zealand, and Chile. Most of this farming, even in the Pacific, is done with Atlantic salmon. There are exceptions; the Chileans farm coho and steelhead as well as Atlantic salmon.

In 1997, without fanfare, the production of farmed salmon and trout for the first time surpassed the total wild harvest. Today about sixty percent of the salmon brought to market is farmed. Norway, Chile, and Britain are the leading producers. Canada, the United States, Ireland, Iceland, and the Faroe Islands are also significant salmon farmers. Many of the companies producing farmed salmon around the world are owned by Norwegian multinationals. Farmed is taking over, but not everyone sees that as a negative development. If consumers are content with eating farmed salmon, that takes a great deal of pressure off the threatened wild stocks. This perception, however, minimizes the problem and disincentivizes implementing solutions. In Japan, the world’s largest importer of farmed salmon, native sockeye and masu are losing market share to huge quantities of farmed Chilean coho and even farmed Atlantic salmon.

 

The Irish claim that William Joshua Ffennell of Tipperary in 1854 was the first to attempt to raise salmon to a marketable size in a pen at sea. It is a dubious distinction since neither Ffennell’s pen nor any of the ones that have followed have been unqualified successes. In fact, most critics of salmon farms cite the pen as their biggest complaint. Pens concentrate the negative effects of farming salmon, and salmon kept in open net pens can escape.

Norwegians take pride in problem-solving. Acid rain from European industry had made fifty rivers uninhabitable for salmon. The Norwegians learned how to neutralize acid with lime. Farming practices were also a major problem, but the Norwegians were able to reform agriculture. The Norwegians have dealt with these problems so that, according to Eva Thorstad of the Norwegian Institute of Nature Research, the biggest problems facing Norwegian wild salmon today come from the 400 million farmed salmon in Norway. That figure is four times the number of all the other farmed animals in Norway combined.

A tourist viewing the dramatic sheer mountain fjords of Norway and the island-strewn mouths of the rivers, or passing the lochs of the Scottish mountain lakes, might easily never notice the presence of fish farms. They might see an unobtrusive area with metal poles sticking about four feet out of the water and perhaps some netting over the top of floating wooden walkways; it doesn’t look like much. Invisible from across the loch are a million salmon below. A visitor looking closely might see a few salmon leaping because salmon always leap. Even the fry in hatcheries leap.

But passers-by see very little because most of the farm – other than a few tubes to a feeder, the top rim of a fish pen that goes down some 164 feet deep, and usually a barge – is below the surface of the water. The pen needs to be placed in deep water because it cannot rest on the bottom and should have more than 100 feet of swiftly moving ocean current rushing under it. The pen is large enough for about 200,000 fish – as some opponents point out, packed in tightly. Fish generally don’t mind a crowd, believing there is safety in numbers. Even in these packed pens, there is open water as well as crowded areas.

In Norway, where fish farming is big business, a farm might have eight or ten pens, which would hold more fish than the wild Atlantic salmon population of the entire world. Originally fish farms in Norway were not this large. Salmon farming started as an extension of normal agriculture, and a farmer would get a licence for one pen that would be placed in the sea as close as possible to the farm. But farmers discovered that fish farming required a great deal of capital and most gave up. At the same time, they found that if you had the capital and could farm on a large scale, it was enormously profitable. So large companies started buying up licences from failing farms; soon it was a large-scale industry. A few one-licence farms still exist, but most salmon farming operations are owned by large multinational companies.

The first complaint against salmon farming is that it is polluting. A pen with 200,000 fish produces an enormous amount of waste. In nature, animal waste is not harmful; in fact it is often beneficial. But large concentrations of it can be destructive. This is why the waste of wild fish swimming around is not harmful but the waste of hundreds of thousands staying in the same spot is.

What was needed, the big companies that took over came to understand, was a spot in the sea where strong currents would carry and disperse the waste. A spot such as the Bay of Fundy, which has the strongest tides in the world, was ideal. But a few shallow- or slow-water farms still operate. Chile in particular is often singled out by environmental groups such as Greenpeace for lax regulations and poorly located farms.

The vexing problem that fish farming companies have yet to solve is escaping fish. If they are in the Atlantic, the escaped farmed fish mix with wild. The males usually die off because they are not strong enough to compete with wild males in the tough and often violent process that is salmon spawning. But the females lay eggs and wild males fertilize them. These escapes are frequent enough that wherever there are Atlantic salmon being farmed near wild Atlantic salmon, they are mixing. Farmed genomes, often Norwegian, are showing up in the wild salmon of Norwegian, Scottish, English, and Irish rivers. They turn up in the genetics of wild fish in Nova Scotia, New Brunswick, and Maine. More than a third of the wild catch from the Faroes are actually escaped farmed fish. This is another reason why some so-called ‘wild’ fish from honest merchants turn out to be farmed when DNA testing is done on the commercial catch.

Farmed salmon are not greatly different from one pen to another. They have been selected for fast growth, and growing fast seems to be their major skill. They do not have all the special survival skills of the wild stock. Although fast-growing, they only grow for a short time and never achieve the size of the more slow-growing wild salmon. This is one of the reasons that they do not reproduce at the same rate as the larger wild fish. A salmon living in the wild that has a farmed parent or even grandparent is much less likely to survive at sea, and, in fact, sea survival has declined in places with farming.

Even fish farmers agree that this is a cause for concern. In Norway, at any given time, there are about 400 million farmed fish and only 500,000 wild fish. Tor Eirik Homme, director of feed and nutrition for a large Norwegian farming company, Grieg Seafood, says, “I understand their fear.”

The risks of escaped farmed Atlantic salmon in the Pacific, where there are far more wild salmon, are not entirely understood. An Atlantic salmon will not mate with a Pacific salmon because animals of different genera do not mate. Farmed Atlantics spawning with each other does not guarantee that the offspring will be successful; after all, a major argument against farming in the Atlantic is that farmed fish lack survival skills.

In the summer of 2017 an accident destroyed one of eight Atlantic salmon farms in Washington state. A pen owned by a Canadian company came apart and released 250,000 farmed Atlantic salmon into the wild. They ran to Puget Sound and up into rivers. It is not certain what damage these alien fish could do in the wild. In the Atlantic such an accident would be devastating, but most of the escaped salmon disappeared within months and are thought to be dead. The accident caused enough fear, however, that salmon farming was banned in the state. All salmon farming is to be phased out in Washington state by 2025.

 

Fish escape from pens simply through accidents, usually human error, though occasionally a seal might tear a net. In the case in Washington state, inadequate maintenance allowing a build-up of mussels and other sea life made pens susceptible to collapse. Sometimes equipment can tear holes in nets. Fish have also escaped because of damage caused by storms. This may become an even greater problem because, due to climate change, we are living in an age with an increasing number of violent storms. The pens are being made from stronger Kevlar netting. “We are improving,” says Homme. “In the early days sometimes some smolts would be smaller than the mesh size,” he continues, “one fish escaped is far too many.”

The fish farming industry, so far, has been mainly looking for Band-Aids for this problem. An improvement would be to give up pens and use enclosed units, or perhaps even give up working at sea. Farmers have a number of reasons why they are reluctant to turn to such alternatives, most notably the added expense, but they may be forced to act because of a much more difficult problem: sea lice.

Sea lice are saltwater crustaceans, smaller than a fingernail but still clearly visible. There are thirty-seven genera of sea lice, all parasites, of which two target salmon. Before there were fish farms they did not pose a significant problem. They roamed the ocean looking for the rare salmon, a tiny minority of the fish population. One or two might attach themselves to a salmon, and the fish would live with the parasites until it returned to the river. Sea lice cannot live long in fresh water, so they fall off and die in the river. In fact, anglers are pleased when they catch a fish with one or two lice still on because it means the fish only recently entered the river and are still in their most robust state.

Until farming, sea lice survived but never found huge schools of salmon on which to feed. Now they find salmon farms with hundreds of thousands – sometimes, even more than a million – salmon trapped in one spot. As Homme says, “Now it’s party time.”

The lice eat the salmon’s skin. It is difficult to penetrate the scales so they attack the head and neck. They will completely skin a fish’s head and then it will die of exposure. Farmers find the dead fish with raw skinned heads at the bottom of the pens. It is not unusual to lose a quarter of a pen. They also attack smolts. While it takes more than fifty lice to kill an adult, it only takes about ten to kill a smolt, and only three to kill a pink smolt. Sea lice are a huge financial loss for fish farmers.

From their base in the fish farms, sea lice can also easily spread out and attack nearby wild salmon. Wherever there are fish farms near wild runs, the wild runs are also plagued by sea lice. The problem is less intense in the Pacific where the wild population still greatly outnumbers the farmed fish. Nevertheless, wild salmon fisheries on the West Coast that are near salmon farms also report their fish being nearly overwhelmed by sea lice. In the Atlantic, biologists believe that some salmon are taking additional quick trips into the rivers to lose the lice. But this is a dangerous strategy. A week away from the sea means a week missing out on the high-nutrition ocean diet needed so that they will be large and strong for their spawning journey.

 

River managers, biologists, conservationists, and environmentalists have been demanding that fish farms be moved away from wild runs, sealed off, or brought out of the sea onto land – many of the same answers being proposed to deal with escapes.

There are several inland salmon farms. How is this better environmentally than raising beef? Is it a benefit to the environment to stop using the natural force of the ocean to circulate water and instead burn energy pumping water? This also becomes a more costly way to produce, and farmed salmon would no longer be a low-cost product. Open net pens at sea are very cheap to build and operate. Ben Hatfield, managing director for Marine Harvest Scotland, asks, “Do you want to take a low carbon-efficient protein and move it on land and increase its carbon footprint? Meat [farming] is extremely inefficient and I don’t want to do that to fish farming.”

It has been suggested that a closed containment fish farm could produce its own energy from the fish waste it extracted. This technology is available and might make closed farming more appealing.

However, Homme at Grieg Seafood says, “Cost for land-based farming is another level and also it requires a lot of land. We need to produce food in the sea because that is the most space available.”

Because of the high cost and questionable environmental impact of these potential alternatives, fish farmers want to try almost everything else first. They are trying to breed lice-resistant fish. Short of that, they wash the fish, brush them, warm the water for twenty seconds. But these measures will also kill a few fish. Farmers have tried to chemically kill off the lice with what is essentially an anti-crustacean poison. It will kill sea lice but can also kill shrimp or lobster. At the beginning of this century there was a huge outcry among lobstermen in the Bay of Fundy who claimed these chemicals, used by fish farmers, were also killing their lobsters. If these chemicals spread to krill, a tiny crustacean that is critical to the diet of salmon and many other fish in the ocean, it would be devastating. Questions have also been raised about eating salmon treated with these chemicals. In any event, farmers have largely stopped doing this because the lice, over time, develop immunity to these chemicals.

Fish farmers then turned to an older idea that was used against insects before pesticides were invented. Known as biological control, the idea is to find animals that will destroy the unwanted pest. Fish farmers found two Norwegian natives: wrasse and lumpsuckers.

Lumpsuckers are tiny globe-like fish that buzz around a pen beating their fins so furiously that they resemble an insect. They attach to surfaces with a sucking mechanism on their bellies. Wrasse, a colourful fish the size of a small grouper, is the more efficient lice killer, but the waters of northern Norway are too cold for them and so lumpsuckers are needed for northern farms. Neither lumpsuckers nor wrasse can live off sea lice, but if they are fed and well taken care of, they will spend their time eating the lice off salmon as an added treat.

According to Brit Hjeltnes, deputy director of fish health at the Norwegian Veterinary Institute, placing these fish in farms is a very dangerous practice because introducing wild animals to farm animals always carries the risk of the wild bringing new diseases.

But a different problem arrived first. In capturing enough lice-fighters to protect their salmon, the farmers were overfishing and destroying wrasse and lumpsucker stocks. Wrasse live for twenty-five years and reach sexual maturity late in life, which makes them easy to accidentally overfish.

The farmers had another idea. After all, these were people who knew how to make fish.

In 2009 farmed salmon giant Marine Harvest started farming wrasse in Bergen. Wrasse has proven more challenging to farm than lumpsuckers, which are being raised successfully. Wrasse are a curious animal. Few people eat them, though in Norway and Spain they are sometimes added to a stew or soup. They are distributed throughout Europe, but they dislike cold water and hibernate on the bottom in winter. In the farm, if the lights are turned out, they all sink to the bottom of the tank and go to sleep. Wrasse are very picky eaters, which may seem surprising for an animal that likes to eat sea lice. Relative to their size they have very small eggs, most of which die. All wrasse are born female but at spawning time some turn into males.

The Marine Harvest facility in Bergen was poised to produce one million wrasse in 2018 but their goal is 4.5 million. Wrasse are being used in Norway, Britain, Atlantic Canada, and Chile. But Espen Grøtan, project leader at the Marine Harvest wrasse farm, thinks this is a temporary measure. “I think [salmon farming] will move toward closed-container production but it will take time to change the older farms,” he says.

Farming in closed containers instead of open pens would create some problems, but it could also eliminate the issues of escapes and sea lice and the spread of diseases. The spread of diseases has many observers troubled.

It is not surprising that large numbers of animals kept closely together are a kind of Petri dish for growing dangerous pathogens. The farmers seek to protect their fish from these pathogens the same way humans gird themselves against communicable disease: the fish are vaccinated. While smolts, the fish are anaesthetized in a bath and shot in the belly. The basic vaccine had seven components but as new pathogens are found, additional vaccines are developed. Farmers have been fairly successful against bacteria, but an increasing number of viruses are being discovered. These diseases, if not controlled in the pen, might spread to the wild population.

The use of a variety of antimicrobials – medication to fight bacteria, viruses, and fungi – is worrisome to consumers. This same issue has come up with beef, milk, and other farm products. Dangerous fungi, bacteria, and viruses with resistance or even immunity to all known medicines have been appearing and rapidly spreading. One dangerous fungus, Candida auris, was found in Japan and within ten years has spread to thirty countries including the United States. These so-called ‘superbugs’ are becoming a major health concern, and scientists believe they are caused by humans overusing these medications. Some believe that medicating farm animals, salmon included, can overexpose humans through food and contribute to this problem.

It is also reasonable to suspect that wild fish are dying from fish farm diseases, but this is extremely difficult to prove because the bodies of most wild fish that die are consumed by predators and never found. When the escaped salmon in Puget Sound were examined, numerous viruses were found but none that were deemed a threat to local wild fish. Even without proof, the spread of disease by fish farms is a volatile issue.

In British Columbia, Norwegian eggs were thoroughly screened and tested for diseases. The business grew fast. In 1984 there were ten farms and by 1986 there were forty. The industry continued to grow, and by 2003 there were 121 farms in British Columbia while only nine in neighbouring Washington state. But the chosen sites for farming are very close to British Columbia’s most important wild salmon runs. That and the number of farms have raised great public concern.

In the first decade of the twenty-first century, wild salmon stocks, especially British Columbia’s most famous, the sockeye of the Fraser River, were dramatically declining without explanation. In 2011, a Canadian government scientist, Kristi Miller, published an article in Science magazine claiming that Fraser sockeye were being decimated by viruses from fish farms. Many scientists did not find her study conclusive, though for a time it was a cause célèbre because the conservative Canadian government tried to suppress the report.

There are many other problems from salmon farms. For instance, in the Pacific Northwest whales were being driven away by sound apparatuses used in pens to drive off seals that tear nets and cause salmon to escape.

One of the original complaints against fish farming was that it is unsustainable. This is upsetting to the industry, which likes to claim that it has developed a sustainable way of providing affordable fish. Ben Hatfield at Marine Harvest Scotland says, “I have two big concerns: sea lice and is this an efficient, sustainable way to make protein.” These probably are sincere concerns, but salmon farming companies such as Marine Harvest are enormously profitable. Just their Scotland operation can see £58 million in a good quarter.

Salmon are carnivores and eat other fish. In the early days of fish farming, fish was ground into meal and pressed into pellets that looked like dog food. But that is dry weight. The fish farmer’s formula is that every pound of food makes a farmed salmon grow one pound. Therefore, it would take ten pounds of wild fish (dry weight) to make a ten-pound farmed fish (wet weight). So where was the gain? Wild fish also eat other fish, but the fish for fishmeal tended to be scooped up by huge factory trawlers, one of the most wasteful types of fisheries.

The accusation of being unsustainable may have hit home for companies like Marine Harvest with the rising cost of fishmeal. Forty percent of the cost of raising a farmed fish is the feed. Farming companies would like to reduce that by turning their salmon into vegetarians, but this is not easy because salmon have short intestines designed for digesting meat but not well suited for plants. The old, entirely fish-based feed would be prohibitively expensive today. Fishmeal can now be as low as five percent of the farmed salmon’s diet, but is usually about thirty-seven percent and sometimes higher. Soy is a large component in modern fishmeal. Originally raw soy was used, but now a protein concentrate has replaced it. Protein is what salmon need and no matter what is done to soy, it does not have the seventy percent protein of fishmeal. Cargill, the American multinational food giant, makes different feeds at different prices. The higher the fish component, the more expensive the feed; but high-priced food might be cheaper in the long run, because the salmon grow to market size more quickly.

The goal is to get more protein with less fishmeal. The search is on for high-protein plants but they are rare and often expensive. Marine Harvest, which produces twenty-three percent of the world’s farmed salmon, uses a feed of fourteen percent fishmeal, eight percent fish oil, twenty percent rapeseed oil, and more than half soy, corn, and wheat gluten. But it is recognized that farming soy is not a sustainable way to produce fish either, for the same reason growing grain for cattle makes beef unsustainable, and the hope is that the role of soy will decrease. There is research into producing protein from algae grown by fermenting plants. There is also research on the ability of some insects to convert carbohydrates into protein, involving feeding seaweed to black soldier flies to produce protein. The black soldier fly larvae are already being used as protein in some animal feed.

Farmed fish are less likely to spread poisons when they are not fed fishmeal. Wild fish pick up contaminants from the ocean, many of which are concentrated in the cold northern waters where the small fishmeal species live. But it is really a trade-off. If farmed salmon eat more plants, they have less risk from heavy metals and PCBs but more risk from pesticides.

 

A popular misconception among the anti-fish farming public is that farmed salmon are dyed red. Some people even say that they are dyed with red food colouring. Here is some advice in a good marinated salmon recipe, “Alabama Salmon,” by Richard Clark in Food for the Soul, from the recipe collection of Harlem’s Abyssinian Baptist Church: “Food colouring is commonly being added to farm-raised salmon. So it’s best to avoid it.”

There has always been some curiosity about why salmon flesh has a reddish colour and why after spawning both the dying fish and the kelts that struggle on have pale flesh. Humphry Davy concluded that it was from a pigmented oil that could be extracted with alcohol.

Davy was not far off. Salmon, both in the wild and farmed, derive their colour from a natural pigment of a group called carotenoids. There are 600 different carotenoids in nature. They are what cause certain bright colours on bird feathers. A carotenoid (notice the name) makes carrots orange. Actually, carrots were originally white until the seventeenth-century Dutch figured out how to breed in a carotenoid. Yet no one ever says a carrot is ‘dyed.’ The specific carotenoid in salmon is called astaxanthin and it is found in crustaceans. Salmon eat the crustacean and pick up the pigment. That is why after the long fast in the river leading to spawning, they have lost their colour. Farmed salmon don’t eat this crustacean and so their flesh remains pale. When salmon farming began in Norway they marketed their fish as ‘ivory salmon.’

There has been a great deal of research demonstrating that colour is a primary factor in how people select food. Nobody wanted ivory salmon, so farmers learned how to extract astaxanthin from yeast and bacteria. Later they learned how to make it industrially. It remains the most expensive component in salmon feed.

A market has developed for ‘organic salmon,’ which ends up being the most expensive farmed fish. All of the feed must be organic and the pigment must be made from nature. This makes little difference – as chemists say, “a compound is a compound.” If the correct elements are extracted from nature without any impurities and put together correctly, it produces a compound that in every way is identical to one produced industrially.

The issue of ‘organic’ is one illustration of how salmon farming, as it moves away from a purely marine activity, enters into many of the controversies of land-based agriculture, much of which is not considered sustainable. Genetically modified organisms (GMOs) become an issue when salmon are fed plants, just as when grasses are fed to livestock. To satisfy European anti-GMO sentiments, Norwegian farmers searched the world for the rare non-GMO soy, which they found in Brazil.

 

Fish farming produces other fish besides salmon. More tilapia, shrimp, and carp are farmed than salmon. But salmon could be part of a solution. There is a growing realization, greatly promoted by the United Nations Food and Agriculture Organization (FAO), that we have to start producing much more protein to sustain a growing world population. The FAO believes that we cannot afford to plough up more land for agriculture and we need to derive more protein from the sea. This is clearly not going to be accomplished with wild fish, and so fish farming is one way to make the sea productive. But for that to happen, fish farming needs to be fixed.

When Orri Vigfússon, the Icelandic environmentalist, laid out his plan in the 1980s for a North Atlantic without commercial fishing, a plan that has now been embraced by most of the North Atlantic, one of the necessary components he listed was “a good and reliable market substitute for wild salmon in the form of farmed salmon.” Nevertheless he feared the impact on wild stock of escaped farm salmon.

Enough people want the jobs, the profits, or the fish, so salmon farming is likely to survive, but it has many battles ahead. On 19 November 2015, the US Food and Drug Administration, to the horror of some and excitement of others, ruled that genetically engineered salmon was fit for human consumption. Further, the FDA ruled that these salmon did not have to be labelled as genetically engineered, which is the highly controversial US policy for genetically engineered crops. As such, salmon is leading the way to a scary new world. It is the first genetically engineered animal to be allowed in stores. AquaBounty Technologies, so far a small company in Massachusetts, spent almost twenty years fighting for this approval. If this Frankenfish, as it is sometimes called, were to mix with a wild population, it might have disastrous repercussions, perhaps even worse than other farmed salmon. Legal challenges began immediately following FDA approval.

The genetically engineered salmon is a farmed salmon that has been manipulated to grow to market size in about half the time that it takes a normal farmed salmon. Is it the farmed salmon of the future? The plan is for it to be raised inland in contained tanks to minimize exposure to wild animals. If these genetically modified animals succeed, it may be difficult for other farmed salmon to compete. Or the old type of farmed salmon may gain a special cachet. But if genetically modified fish are produced on a large scale inland with a low carbon footprint, and, making the claim that unlike the sea-farmed fish, they do not harm wild fish, this might move the entire salmon farming industry away from the shore.





Eleven

The Release

There are some achievements, which are never done in the presence of those who hear of them. Catching salmon is one, and working all night is another.

Anthony Trollope

 

There is a natural antipathy between recreational fishermen and commercial ones. This is particularly true if the recreational fishermen are fly fishermen. Historically, fly fishermen have tended to be from the upper class. While working-class commercial fishermen struggle to catch as many fish as they can, fly-fishing is, by design, an attempt to make it as difficult as possible to land a fish. This is clearly a rich man’s game: the fly fisherman doesn’t need the fish. An artificial fly is the least likely way to attract a fish, and once it is hooked, the fly fisherman tries to use tackle that is light enough that a strong and wily fish can break the line and escape.

Increasingly, sport fishermen are being convinced to not even keep the fish they catch, a practice popularly known as ‘catch-and-release.’ Why not? The point is not to acquire a fish to eat but just to test your skills in catching one.

There are numerous reactions to the catch-and-release ethic. Governments see it as a way to earn money from licensing and the tourism taxes of lodges, guides, and other accommodations for affluent fishermen. Fishery managers and many conservationists and environmentalists recognize that this method of fishing won’t deplete stocks. Animal rights activists denounce catch-and-release as needless cruelty to fish. There is a long history of debate over how much pain is caused by fishhooks. Biologists point out that the area around fishes’ mouths is particularly well-wired in nerve receptors. Even if the fish do not endure a great deal of pain, they surely endure tremendous stress, though not more than if they were killed rather than released. Still the question keeps arising: How would you like it? Lord Byron, in his poem “Don Juan,” ridicules Izaak Walton, the great advocate of fishing:

 

And Angling too, that solitary vice,

Whatever Izaak Walton sings or says;

The quaint old cruel coxcomb in his gullet

Should have a hook and a small trout to pull it.

 

Some fishermen have been responding to this criticism by using barbless hooks. The barb is a second sharp point on the hook pointing in the reverse direction. It makes it more difficult for the fish to get off the hook. It also makes it more likely that the fish will be injured trying to escape or when the catch-and-release fisherman unhooks him. Barbless hooks greatly increase the likelihood that the fish will escape before landing. The fisherman must maintain perfect tension on the line. But making the odds more difficult is in keeping with the entire concept and tradition of fly-fishing. It is an example of how new ideas in fishing often turn to old technology. Fishermen were using barbless hooks for thousands of years before the Egyptians, around 1878 BCE, began using copper hooks with barbs.

Native Americans often find catch-and-release and even fly-fishing in general to be disrespectful. If you are not going to eat the fish, you should not catch it just for play. And if you do need to catch a fish, use the quickest, most effective method. Do not toy with a fish. On the other hand, being a fly-fishing guide is an excellent, well-paying profession that a young Native American raised with the knowledge of traditional fishing practices is well suited to master.

Danielle Stickman is of the Dena’ina people of Nondalton in the Bristol Bay area of Alaska. They are one of the few peoples left whose subsistence depends on salmon. They catch it in season and dry it for the rest of the year just as they, and many others, did long before Europeans came to North America. “My grandparents said that fish shouldn’t be sold,” Stickman explains. They taught her the idea that “It is greedy to take more than you need and disrespectful and the fish won’t come back.”

Stickman never really understood fly-fishing. “I was raised catching salmon with a net. Catch it for food. It doesn’t make sense to spend hours catching one salmon with a rod when you could catch a hundred with a net.”

She continues, “I don’t catch salmon unless I am going to eat it because it is disrespectful.” But she confesses that she has taken an interest in being a fly-fishing guide because it was one of the few good jobs in the area. “If being a guide keeps you out of poverty and out of working for the Pebble Mine, then I want that,” she says. Pebble Mine is the proposed Canadian gold mine that threatens the survival of the Bristol Bay salmon run. The Dena’ina and most of the other native groups in Alaska adamantly oppose the mine.

Stickman attended a school for fly-fishing guides and while she greatly enjoyed watching others fly-fish, in two weeks she had not caught a single salmon.

This happens sometimes with fly-fishing. But, Stickman says, “I got rid of the pole: we use a seine.”

 

Commercial fishermen have long suspected that the true hidden agenda of government fishing regulators was to shut them down and turn all the fish over to their wealthy friends, the sport fishermen. In many cases, such as New England groundfishermen – the commercial fishermen who catch bottom-feeders like cod, haddock, hake, flounder, and halibut – this paranoid scenario makes little sense. Recreational fishermen are not interested in fishing for groundfish. On the other hand, to fly fishermen, the connoisseurs of recreational fishing, the most desired target is a salmon.

Sportsmen today catch most Atlantic salmon. Canada, Iceland, Ireland, Scotland, England, Wales, and Norway now earn more money from fly-fishing than from commercial salmon fishing, and more salmon are landed with sportsmen’s rods than fishermen’s nets. These countries have concluded, just as commercial fishermen always feared, that they were better off leaving their salmon for sportsmen.

 

The fundamental idea of fly-fishing is that a hook can be decorated to resemble an insect and, if handled with great skill, can be made to act like an insect so that insectivorous fish will try to eat the hook. Where or how this began is not exactly known, but it is mentioned in several ancient writings. Some people claim that the first mention of fly-fishing was by Martial, the first-century Roman known for his short and witty poems. He was also known to be an enthusiastic angler. In one of his poems appear the lines:

 

Who has not seen the scarus rise,

Decoyed and killed by fraudulent flies.

 

In the second century ce, the Roman Claudius Aelianus, in his Various Histories, described clever Macedonian fishermen who place red wool “round a hook, and fit on to the wool two feathers which grow under a cock’s wattles, and which in colour are like wax. Their rod is six feet long, and their line is the same length. Then they throw their snare, and the fish, attracted and maddened by the colour, comes straight at it, thinking from the pretty sight to gain a dainty mouthful; when, however, it opens its jaws, it is caught by the hook, and enjoys a bitter repast, a captive.”

Fly-fishing continued, documented here and there around medieval Europe, most frequently in Germany. Though the sport would later be most associated with the English, there was little record of it there until 1486 when a book called A Treatyse of Fysshynge wyth an Angle was published. It had no author but a later edition was ascribed to Dame Juliana Berners, who, in an even later edition, was called Juliana Barnes.

At first glance it is intriguing that the ‘first book on fly-fishing’ was written by a woman. The story gets better: she was a nun, an aristocratic nun. John Bale, the sixteenth-century British church biographer, described her as “an illustrious female, eminently endowed with superior qualities, both mental and personal.” Bale praised her for her appreciation of field sports.

Unfortunately, detailed investigations by a number of historians have concluded that no such person ever existed. No one has found a hint of who the real author is or why someone decided to attribute the book to a mythical nun, and a titled one at that. Bale, who represented the church, was the first to promote this myth in 1559, sixty-three years after the treatise came out, and it has been suggested that this was possibly a reaction to Henry VIII’s abolition of monasteries and convents.

The significance of this book is that while numerous treatises on the sport of hunting existed, written in a style that this book intentionally copied, this was the first treatise on sport fishing.
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Juliana Berners

 

The Juliana Berners book encourages sport fishing by saying that “The game of angling is profitable to a man for it shall make him rich.” This has been disproven in history many times over, despite the fact that a rod-caught salmon for centuries sold for many times the price of a salmon caught in a commercial net. Nevertheless, the book, clearly intended for the upper class, discouraged fishing for profit. It instructs, “Fish not for material gain but solace and health of body and soul.” And it also gives this pivotal piece of advice: “Don’t take too many fish.”

The treatise pays particular homage to salmon, “the goodliest of fish that a man can angle for in fresh water,” and writes of using bait, particularly worms, to catch them. Such live bait, it would seem, would be of little interest to a fish that is not eating. But it is always hard to say what a salmon will bite. It is suggested that an artificial fly might work on a salmon if it were jumping. This is confusing salmon with trout. Jumping trout are feeding on insects but jumping salmon are not. The book even gives instructions for tying certain flies in certain months, the first modern flies ever documented. A number of these flies would still interest the modern fisherman, such as the stonefly – which it recommends for April, when most stoneflies appear on riverbanks from the Rockies to the Tyne:

 

The Stone Fly: the body of black wool and yellow under the wing and under the tail and the wings, of the drake. In the beginning of May, a good fly: the body of reddened wool and lapped about with black silk, the wings, of the drake and the red capon’s hackle.

 

Five books on angling were published in England between Berners and Izaak Walton’s 1653 publication of The Compleat Angler, which is often erroneously called the first book on fly-fishing. Walton gives considerable space to the salmon, with the important contribution that he understood that salmon returned to the river of their birth. He was among the first to grasp this. But his book had more to do with his ambition to be a literary figure than instruction on fishing. The style, like the Juliana Berners book, is what came to be known as ‘piscatory eclogue,’ a dialogue between fishermen. It is copied from an earlier work that was a dialogue between shepherds. Walton indulged in pleasant verse such as this:

 

As inward love breeds outward talk,

The Hound some praise and some the Hawk:

Some better pleased with private sport

Use Tenis; some a mistris court:

But their delights I neither wish

Nor envy while I freely fish.

Walton was friendly with the poet John Donne and aspired to be a literary figure like him. Of his five books, the most celebrated in his lifetime was his biography of Donne. His other works were biographies as well. Angling was his literary work. Walton’s book is seasoned with poems and stories and leaves the reader wondering if he fished at all, though historians assure us that, at least later in life, he did. The section on fly-fishing was written by his friend Thomas Barker and further advice on dressing artificial flies is given in later editions, written by another friend, Charles Cotton. Though the book has remained a classic, fly fishermen have never found it particularly instructive. Writer Dean Sage in his 1888 book on fly-fishing the Ristigouche in New Brunswick writes:

 

To be sure, everyone has heard of Walton and Cotton, and in a general way considers the Complete Angler a good and desirable book, of which every gentleman should have a well-bound copy of some good edition in his library – not particularly to read, but just to own as one would Chaucer, Sir Thomas More, or Hume.

 

Thomas Barker’s 1657 The Art of Angling contains more fly-fishing instructions. Apparently fly-fishing was catching on in Britain because at this time a number of books on the subject came out. One was Robert Venables’1662 The Experienced Angler or Angling Improved, about the demanding craft of casting artificial flies. In Northern Memoir, Richard Franck, who fought in Oliver Cromwell’s army, wrote of his 1655 fishing trip through Scotland. It was the first book specifically about salmon fishing, and it was not published until 1694 – thirty-nine years after the trip that inspired it and forty-one years after the Walton book that inspired the entire genre.

Walton’s book strikes us now as odd and a bit silly and is seldom loved by today’s fly fishermen, but for two centuries it was a clear influence on the tradition of writing about fly-fishing. Eighteenth-century poet and playwright John Gay describes fly-fishing in one of his earliest works, “Rural Sports,” in 1713:

 

When if an insect falls (his certain guide)

He gently takes him from one whirling tide;

Examines well his form with anxious eyes,

His gaudy colours, wings, horns, and size.

Then round his hook a proper fur he winds,

And in the back a speckled feather binds

So just the properties in ev’ry part,

That even nature’s hand revive in art.

 

The myth of Juliana Berners lived on. John Hawkins, a London lawyer and friend of Samuel Johnson, reissued an edited version of Walton that was the standard version until the twentieth century. In it, praise is again heaped on the imaginary Dame Juliana Berners: “Princess of the nunnery of Sopwell, near St. Albans, a lady of noble family, and celebrated for her learning and accomplishments . . .” Hawkins even cites Bale as one of his sources.

Humphry Davy was so enthusiastic a salmon fly fishermen that in 1828 he could not resist laying aside his brilliant scientific pursuits to write Salmonia, his treatise on fly-fishing for salmon. He wrote it in the same piscatory eclogue style as Berners and Walton. This may have given it validity at the time, but the book, with far deeper and better insights than its predecessors, might have been taken more seriously in modern times had it been written in a straight narrative style. A true fly fisherman, Davy took a swipe at bait fishermen. He also questioned if Walton was cruel in his description of gently passing a hook through a frog for bait.

Fly fishermen frequently exhibit contempt for bait fishermen for taking a less challenging path. Davy pointed out that a fly fisherman needed to acquire a deep knowledge of fish, insects, weather, and nature in general. He wrote that the fisher for salmon or trout with artificial flies is “man in his higher or intellectual state.”

Salmon fishing is notably different from fly-fishing for trout. It is often said that a good trout fisherman will not do well with salmon. When fly-fishing for trout, the fisherman must observe what type of aquatic insects are hatching on the river – in other words what the trout is eating – then use a fly that resembles the insect. But the fisherman must take into account that fish will view the fly from below the water with the sky for background. The colour of the water – even the quality of the light in the sky – are factors the trout fisherman must consider.
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Sir Humphry Davy, in 1815, demonstrates the most popular of his many inventions, the miner’s lamp.

 

Since the mature returning salmon doesn’t eat, why do salmon bite at artificial flies when they do not have any interest in real ones? No one has satisfactorily answered this question. For that matter, trout leap out of the river to grab an insect to eat. Why do salmon leap? Many scientists have opened many salmon stomachs and they always find them to be empty.

It is generally thought that salmon leap because they are salmon and they can’t help but do it. Some think they are keeping in shape for when they need to leap a waterfall or other obstruction. At all stages of their life both Atlantic and Pacific salmon leap. In hatcheries where pellets are floated and no food is flying by, the tiny fry in the tank are constantly leaping.

Some people think that salmon take flies for the same reason: it is just a habit they can’t break. Glenda Powell, the recognized master guide of the wide and gurgling River Blackwater in County Cork, Ireland – a warm and amply round woman with a friendly, broad face and a habit of saying hello with a big bear hug – has this theory: “It’s like putting me on a diet and telling me not to eat chocolate. I see a piece of chocolate and pop it in my mouth and say, ‘Oh, I wasn’t supposed to do that.’ ”

Salmon will occasionally pop other things in their mouth too. They might grab an insect or eat a leaf. The Bomber is a famous salmon fly designed to look like a floating cigar, because salmon have been seen swallowing them as well. This fly is made with bunched-up hairs from squirrel tails and deer. There are probably fewer cigar butts turning up in rivers these days, but that doesn’t mean that one wouldn’t interest a salmon.

While a fisherman tries to trick a trout into thinking it sees food, the goal with salmon is just to get their attention and possibly to irritate them. There are many theories but no immutable rules. It is commonly said that salmon will chase large flies in cold water and small ones in warmer water. But some salmon do the reverse. Many fishermen fish for larger salmon with larger flies, but it is generally agreed that a large salmon does not always prefer a large fly.

It is thought that bright colours are attractive in clear water and darker colours in darker water. This often means yellow and green in clear water and browns, claret, or magenta in cloudy water. But there are some people who say that colours don’t matter at all. Some think size is the deciding factor. Some believe that if a salmon feels like taking a fly, almost any fly will be taken.

Flies of past centuries were very different from flies today, and they have all worked. It is certain that it is the fishermen, and not the salmon, who keep changing their choices.

In the eighteenth and nineteenth centuries, the British Empire could supply a wide variety of feathers and furs from exotic animals all over the world. Salmon flies, nothing like trout flies, were often huge and extravagant, rich in colours, requiring many different items, and complex in design, frequently tied to larger hooks. They were so spectacular that many ended up mounted on the wall, displaying the triumph of the empire.

One of the most famous Irish salmon flies was the Ballyshannon, which dates back to at least 1820. Among the materials:

 

Oval silver and blue floss silk

Golden pheasant crest

Indian crow

Black ostrich hair

Hot orange floss silk

Magenta cock

Turquoise blue cock

Dark, whitish-grey tipped, turkey tail

Bustard

Golden pheasant tail

Red, yellow, and blue swan

Bronze mallard

Jungle cock

 

Obviously, tying these scraps into parts known as body, tail, butt, hackle, throat, underwing, wing, sides, cheeks, topping, and horns requires considerable skill. It seems to have been decided that since it is impossible to say with any certainty what a salmon wants, fly tyers should test their creative imagination and dexterity to tie beautiful works of art. A good tyer makes some old standbys, but with individual flair, and creates a few new ones too. Megan Boyd, the most celebrated twentieth-century Scottish fly tyer, lived all of her life in a rough-hewn cottage in the Scottish Highlands and tied extremely handsome middle-sized salmon flies. She never fished and was asked why, since she had no use for flies, did she want to tie them. Her answer was that she found them to be “beautiful.” She died in 2001 at the age of 86, and her flies are prized possessions, now valued at more than £230 each – so no one fishes with them any more.

Since trout and salmon take flies for different reasons, they take them differently. An artificial fly is always a disappointing mouthful, and the tendency is to want to spit it out. But a trout is hunting for food and when that fish strikes, it is like an explosion. The alert fisherman quickly gives the rod a hard upward jerk ‘to set the hook,’ and make sure it is firmly in the trout’s mouth.

But a salmon of either genus is not attacking prey. The fly is taken so softly that sometimes the fisherman does not at first realize what has happened. A fisherman who is accustomed to trout may quickly give a hard jerk. This will lose the salmon: the fly will be yanked out of the salmon’s mouth. Instead, the fisherman must wait a brief moment. In Britain, they say to wait the length of time it takes to quickly say, “God save the Queen.” Then, without jerking, the fisherman should give a strong tug, hopefully in the opposite direction of the fish. At this point the feeling is like trying to hold a wild animal on a string. If the salmon does not have enough line to run, it will rip the hook out of its mouth. The fisherman has to tire the salmon out, gaining a foot each time the fish tries to rest. The fish leaps in the air and charges in one direction, then turns in another as though testing the alertness of the fisherman.

 

Until the twentieth century, fly-fishing tackle was heavy and awkward. The rods were wooden, without the flexibility and play of modern rods. To increase the action, rods were quite long, which also made them heavier. The Juliana Berners Treatyse suggests a base of hazel, ash, or willow, with an inserted second piece of smaller hazel. The final part of the top section recommended was “a fair shoot of blackthorn, crabtree, medlar, or juniper.” Later sometimes it was a substantial wood called greenheart, a strong but heavy tropical hardwood. The sections would have brass fittings – still more weight. Lines were braided horsehair, which would catch the breeze and make casting into the wind impossible. Reels, though they appear in fifth-century Chinese illustrations, were not used in Europe until the eighteenth century.

Instead of horsehair, nineteenth-century line was made of braided silk. The braiding was so fine that the line could be tapered, which fly-fishing line must be for an effective cast and a good drift down the river. The leader was made of gut. In fact, a leader used to be called a gut.

This heavy rig needed two hands for casting, and the two-handed rod is still the standard salmon rod in Europe today. Waders were invented in 1838 by the American company Hodgman, though not widely used until the rubber was made lighter and more flexible in the twentieth century. Therefore, casting was done from the riverbank.

In Britain fly-fishing remained an upper-class sport, although the Industrial Revolution created a new class of wealthy entrepreneurs who were not necessarily high-born, and these people – bankers and industrialists – took up the sport as well.

The fashion of salmon fishing in Scotland was greatly spurred by the royal family. George V, whose reign began in 1910, was an avid fly fisherman and favoured the River Dee. Fly-fishing in Scotland became a royal tradition. Prince Charles was a great believer in Megan Boyd flies and visited her regularly in her cottage to discuss and purchase them.

 

There are streets of Highland towns lined with severe, dark stone houses. They have a cold and forbidding look and it is hard to imagine any kind of rollicking fun in these neighbourhoods – though it would be a mistake to underestimate a culture that invented whisky.

Scotland has a history of rebellion and warfare, but is a society, at least from the perspective of fly-fishing, almost completely locked down by the aristocracy. If fly-fishing has a reputation as a sport of the privileged, this is where it comes from. The rights to fish on the rivers are a tradable property. Unlike in England, this has nothing to do with owning land on the banks. Though many of the proprietors of the rivers do own land in Scotland, owning property on a riverbank does not give the owner the right to fish the river. River fishing rights can be bought and sold. The Tweed, which runs through both Scotland and England, plays by Scottish rules. The owners, the proprietors, control the river and hire people to maintain and manage it and make all decisions.

A river can have a dozen proprietors or it can have just one, like the Dunbeath. Tertius Murray Threipland, a wealthy British businessman, known in the local pubs as an open, friendly person, bought Dunbeath Castle from an American at a bargain price because it was in poor condition. Rights to the River Dunbeath were thrown in because a biologist had pronounced the river “dead” – meaning that the fishing rights were worthless. With the help of a hatchery, Murray Threipland brought the river back; it is not a major salmon river, but yields some fish every year. He is very proud of the fact that he doesn’t reserve his river for his rich friends but opens it to local fishing. “It’s a nice thing to do, isn’t it,” he says. There are three classes of river and the Dunbeath is class three, where the proprietors are free to make the rules. He allows the first salmon to be kept but the others must be thrown back.

Some rivers allow all salmon to be kept. Some require all salmon to be released. If you do not fish on the right rivers, you are unlikely to eat a wild salmon ever again and even if you do, you won’t be eating one very often.

 

One of the first countries to realize that providing fly-fishing to the wealthy could be an income source rivalling the commercial fishery was Norway. Norway was a land with little agriculture, and before industry, fishing was the mainstay of the economy. Even in the Middle Ages, taxes on the salmon fishery were a leading source of government revenue. By the 1820s bag-netting salmon had become a major industry, and commercial salmon harvesting remained central to the Norwegian economy throughout the nineteenth century. The nation lived on cod and salmon, but the salmon was diminishing.

A British aristocrat, Sir Hyde Parker, after fishing in Sweden, began fishing the Alta in Norway in 1828. Word spread in Britain of his incredible catches, and more and more wealthy British fly-fishing enthusiasts began leasing stretches of Norwegian rivers. In the 1830s affluent British fly-fishing enthusiasts started going to Norway to rivers like the Alta, the Tana, and the Namsen.

These are wide and long rivers that prove the old maxim “Big rivers have big fish.” It was not unusual in these rivers to land salmon that weighed more than fifty pounds, some of the largest Atlantic salmon in the world. Originally there was no catch-and-release, and these foreign anglers hardly embodied conservation. In 1837 William Belton, fishing the same Namsen where Parker had fished before him, landed 1,172 pounds of salmon in thirty days.

The visiting anglers, known as ‘the Lords,’ came to Norway on their own yachts. They brought their own harnesses, and sometimes their own coachmen, for the carriages they would buy. They rarely spoke any Norwegian and the guides they hired did not speak English, but somehow they communicated.

The farmers along these rivers began to understand that their fish offered better profits from leasing to foreign fly fishermen than from fishing their rivers commercially. These affluent anglers would not only pay handsomely for guides and rights to the river, but they would have homes built, many-room mansions, so that the fishing party would be comfortable for the spring or summer weeks they were there. The rooms were furnished in the dark and plush Victorian style, and the walls were decorated with sketches of prized catches. The rest of the year, the locals were free to use the mansion. Some of these mansions were inherited by Norwegians and are still in use, displaying old photos of fishing and even some of the old tackle. Others have been abandoned and are collapsing.

The British anglers usually fished from banks unless the river, like the Namsen, was too wide. Then they would fish from boats. This made it possible for women, at that time required to wear floor-length dresses, also to fish. In 1863 Percival Hambro and Augustus Stewart fished the Stjørdal with their wives, possibly the first women to fish a Norwegian river. The well-dressed women stood on the birch- and elder-covered slopes of the banks, casting into glassy pools by the rapids and falls of the rushing river, catching trophy salmon. Increasingly women fished with the men.

The British used a style of fishing on the wide and curving Namsen called harling, a technique that no purist would consider fly-fishing. Some Norwegians say it was a British invention but it might have come from the indigenous Sami people. Small wooden boats with little draw, low in the stern and higher in the bow, were built for the river. The low stern made the boat easy for the local guide to manoeuvre with sharp turns. The guide would row from one glassy pool to the next, shifting in the currents, which in this river are extremely strong. It takes a strong man to spend a few hours rowing against these currents. The fisherman on the stern had three rods trailing either artificial flies or locally handmade and handpainted balsa wood lures. When a salmon grabbed one of them, the fisherman had to quickly reel in the other two so that the lines didn’t foul each other and then grab the rod with the fish and start trying to land it. Sometimes different salmon would hit two or even all three lines. But no more than one could be successfully landed.

They still build the small, low-sterned boats for the Namsen, and there are still guides who paddle over the still pools, ferrying the tourists who go harling.

At about the same time, British anglers showed up in Iceland, which also warmed to the idea that hosting wealthy anglers might be better business than commercial fishing. Since their independence from Denmark in 1944, the Icelanders have been determined to maximize management and profits from all fisheries, and therefore have been steadily raising the fees for salmon angling.

In Iceland and Norway, British anglers were eventually replaced by Americans. In 1964 a wealthy American leased the entire Alta River, Norway’s most celebrated fly-fishing river, from 24 June to 24 July for £26,000 (the equivalent of £213,000 today).

In Scandinavia, locals are also fly fishermen, buying licences and renting rooms by rivers for fishing holidays. In Norway, 31 May is for some people an important holiday, when friends camp out on riverbanks and drink and picnic until midnight, when it is 1 June and the fishing season is officially open. Then they can fly-fish in the dark, if they still have the energy.

 

Fly-fishing in the United States, especially for salmon, was not popular until the late nineteenth century. Several reasons for this have been suggested. One is the disappearance of salmon in New England rivers. Another is a Puritan ethic, which scorned recreational fishing. Fishing should be for the gathering of food. Yet Cotton Mather, the infamous Puritan minister of Salem Witch Trials fame, confessed in his diary to having at least once gone with friends “to divert ourselves at a famous fish pond.” He only mentioned this because he fell in and nearly drowned. As for fishing, he said it was “a thing that I rarely do.” In later writing he denounces rod fishing as opposed to netting as “baiting, and waiting, and how few taken.”

In 1733 Joseph Seccombe, a minister in Kingston, New Hampshire, delivered a sermon on fishing. He made a distinction between fishing for “business or diversion.” Fishing for pleasure is not acceptable. He stated, “He that takes pleasure in the Pains and dying agonies of any lower species of Creatures, is either a stupid sordid Soul, or a Murderer in Heart.”

A number of fly fishermen caught salmon on the Penobscot in the 1830s. But most of the people in Maine seem to have doubted that salmon could be caught on an artificial fly until the 1880s. In 1885 a Bangor resident, Fred W. Ayer, caught six salmon in the Bangor Pool, a part of the Penobscot where salmon gathered to prepare to leap over the Bangor Dam. Articles began to appear in sporting magazines about fly-fishing for salmon on the Penobscot. Some credited a new hatchery for the seeming abundance, an idea slowly forming that hatcheries could create profitable sport fishing venues.

Being closer than Canada, the Penobscot drew large numbers of men and women from Boston and New York City to fly-fish. Maine was democratizing fly-fishing. Locals joined in. Men in business suits fished during their lunch breaks. Children fished after school. Women in long skirts tossed aside their ornate broad-brimmed hats so as not to interfere with casting. But just as the trend was getting started, pollution and other abuses would begin to destroy the salmon runs.

 

Canada, or the northern colonies, was always more British and so quicker to share the British passion for fly-fishing. There are many eighteenth-century illustrations from Canada of rod fishing in rivers and even descriptions of artificial flies. By the time fly-fishing started to become popular in the United States, New England had few salmon to offer. Americans could either fish for trout or go to Canada. In the nineteenth century it was at least a month-long trip for a New Englander, requiring a long train ride or boat ride and then a considerable canoe trip to get to a salmon fishing spot. Few could do this so it kept these legendary Canadian salmon rivers exotic and pristine.

In Canada, the canoe earned a special place in fly-fishing. According to Dean Sage, the Native Americans considered their skill at canoe-making a gift from the gods and believed that their contemporary canoes were an exact copy of the first canoe ever made. He wrote, “The bark canoe is of all things that float the most graceful and picturesque. Local groups such as the Micmac fished salmon with a canoe and it became an indispensable part of Canadian fishing.”

Fish writer Anthony Netboy estimated that in the 1950s, 222 Canadian rivers had Atlantic salmon runs suitable for fly-fishing.

Some of these rivers, such as the Ristigouche and the Grand Cascapédia, have maintained their reputations as among the best salmon fly-fishing rivers in the world, making these rivers among the most valuable resources in their provinces.

In the mid-nineteenth century Eugenio C. Scott wrote of fishing on the Canadian side of the border, “The fish are also much larger on this side. On an average, the scenery more majestic and the river more grand.”

 

In the second half of the nineteenth century, while fly-fishing was slowly catching on in Maine, it was spreading throughout the continent. Sportsmen were rejecting the idea of it as an elite sport. John Brown, a leading fishing writer, reported in his publication Angler’s Almanac in 1851:

 

In the months of April and May the raftmen and lumbermen from the Delaware are seen in the fishing tackle of New York selecting, with the eyes of professors of the art, the red, the black, and the grey hackle flies, which they use with astonishing effect on the wooded rivers of Pennsylvania.

 

But this was mostly trout fishing. There was still tremendous scepticism about a salmon taking a fly. Little was understood of their life cycle, or even where they lived. John Brown authoritatively asserted that they were in the Mississippi River, which has never been true. There are a number of accounts of fly-fishing for salmon in California in the mid-nineteenth century. These are by British authors, and the fly fishermen were British – soldiers, tourists, businessmen.

But then an invention that revolutionized fly-fishing suddenly made Americans major players. In the eighteenth century, British soldiers started bringing bamboo lances back from India, perhaps as souvenirs. It was not known which resourceful veteran decided to tie some line on the old war souvenir and take it down to the river.

Later it was Americans who learned how to piece together cane strips to make a strong and flexible rod far better than the early British ones. The American use of the lighter cane-strip rods is one of the reasons that they perfected fly-fishing with a one-handed rod. Today there are fibreglass rods and carbon fibre rods, but still there is a handful of American craftsmen who make split-cane rods – lightweight, flexible, and resilient – for the discerning fly fisherman. Some dedicated fishermen make them for themselves. The rod had a great deal more of what fishermen call ‘action’ than any of the stiff, heavy rods that went before it.

It is not certain who built the first split-cane rod. Many people think it was Samuel Phillippe of Easton, Pennsylvania. At least in the early 1870s he was building rods with five strips of split cane. But did he make the first definitive, six-strip rod? Some people think the first six-strip bamboo rod was built by Hiram Leonard. But in 1871, when Leonard was still building greenheart and ash and lancewood rods, two New Jersey rod builders, Ebenezer Green and Charles Murphy, both from Newark, were working with split cane. Leonard developed a factory that produced very expensive split-cane rods. Charles Orvis of Vermont, who had been making rods since 1856, started producing split-cane rods for lower prices than Leonard’s, and the Orvis Company is still a leading seller of fly-fishing tackle.
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Hiram Leonard ad for split bamboo fishing rods, 1880.

 

There were other improvements in the nineteenth century, such as better American-made reels and better British-made tapered silk lines. Fly-fishing tackle was now engineered in a continual taper from the butt of the rod to the thinner tip of the line, to the leader, so that with one arm, an artificial fly could be shot straight out to a drift in the river. It was a simple matter, as concisely stated by the father in Norman Maclean’s autobiographical novel, A River Runs Through It: “It is an art that is performed on a four-count rhythm between ten and two o’clock.” The 1976 novel tells the story of an early-twentieth-century fly-fishing family – not aristocrats but middle-class Americans in small-town Montana. There are records of fly-fishing in Montana since it became a frontier territory in the mid-nineteenth century.

It is uncertain who first fly-fished for Pacific salmon. There are unsubstantiated tales of an 1849 Gold Rush prospector taking time off for salmon fishing. There is an even less likely tale of British Captain John Gordon stopping at Fort Victoria, British Columbia, in 1845 – when the fate of the Oregon Territory was being negotiated between the United States and Britain – and, upon being served local salmon, expressing the wish to go fishing. When he was informed that the salmon in the Northwest would not take a fly, he rigged his hook with bait. Though Gordon caught a few fish, he did not hesitate to express his disdain for a country with such fish, and when he returned to Britain he reported to the commission studying the territory issue that the Northwest was worthless because the salmon would not even take a fly. That, according to this story, apocryphal though popular at one time, is why the British let the Americans have the Oregon Territory.

Fly-fishing in the American West started to become popular in the mid to late nineteenth century. In 1879 a US Navy captain, Lester A. Beardslee, sailed the USS Jamestown to Alaska and docked in Sitka Harbour. He had brought with him a considerable amount of fly-fishing tackle, much of it from Orvis. Over the next two years, he spent as much time as he could fly-fishing in Alaska. He then wrote about it and put Alaska on the fly fishermen’s map. By the beginning of the twentieth century, British Columbia, the first stop for Britons travelling to anywhere on the West Coast, had earned a reputation among the British as a fly-fishing destination.

In the American West, as in most of Europe, fly-fishing grew because of urban populations, not rural people. There is a touch of hypocrisy to the way wild land is destroyed to build towns and cities and then the people who live in them become the great champions of preserving the wild. In states such as Oregon and Washington some of the loudest voices arguing for saving salmon runs were urban fly fishermen.

By the twentieth century, fly fishermen and their organizations had garnered considerable political power as sports tourism started to become economically more important than dwindling commercial fishing. Urban fishing clubs gained control of rivers, sometimes managing to reserve them for rod fishing only. Sometimes they were for fly-fishing only and the use of bait was forbidden.

While modern science considers steelhead to be a salmon, it was anglers who insisted it was a trout, because trout was considered a sportsmen’s fish and not a commercial species. With this argument, anglers in 1925 lobbied the Washington state legislature to ban the sale of steelhead. Three years later the Oregon legislature restricted it, but did not completely ban it until 1975.

Steelhead fishing became an important tourist attraction for the Pacific Northwest. While salmon flies became ever smaller and less extravagant – what fly tyers call ‘lightly dressed’ – the trend was the opposite for steelhead. In a fly shop, if there is a section with large, bright, garish, even outrageous flies, they are for steelhead. In the unscientific world of fly selection, it has somehow been decided that this is what steelhead like.

While the Alta or the Ristigouche are famous for Atlantic salmon and the Fraser for sockeye, the most famous steelhead river is the Rogue. Oregon’s Rogue River rushes more than 200 miles from the rugged Cascade Range to the Pacific. Best-selling adventure writer Zane Grey, a devoted fisherman, fished steelhead in the Rogue during the 1920s, which contributed to its fame. But in Washington, the Skagit, the Stillaguamish, and especially Skykomish – known affectionately to steelhead fly fishermen as the ‘Sky’ – were also popular steelhead fishing rivers. In Idaho there was the Salmon.

Fly-fishing became a local pastime, but while the profits from commercial salmon fisheries were declining, revenue grew from the tourists who travelled to western states to fly-fish for salmon. Much of the economic boom was in fishing lodges, fishing guides, tackle shops, and other services for visiting fishermen. State fish and game agencies were also part of this fishing economy. The first state agency was established by Massachusetts in 1865. One by one, every state established one of these agencies, primarily to work on wildlife conservation. But most of their operating budget comes from the sale of hunting and fishing licences. This has meant, for better and for worse, that the agencies actively work to encourage hunting and fishing, especially to bring in out-of-state hunters and fishermen.

Licences started to be required by law – at a low rate for locals and higher for visitors. The first fishing licence in Oregon, in 1909, was $1 for residents and $5 for out-of-staters. Both women and men came to fish, but women fly-fishers were not taken seriously; in Oregon, women were not even required to have a fishing licence until 1923.

 

State fish and game departments allied with sport fishermen against the ambitions of commercial fishermen. Alliances such as the one in the 1920s on the Klamath between sport fishermen and the California Department of Fish and Game became powerful political forces.

 

A few US presidents were salmon fly fishermen. Chester Arthur caught a world-record fifty-one-pound Atlantic salmon in the Cascapédia in Quebec. Grover Cleveland, known as a dedicated outdoorsman, was said to have taken fly rods with him on his honeymoon. Herbert Hoover took time off from his 1928 presidential campaign to fly-fish for steelhead in the Rogue and Klamath. But he always maintained that the best salmon fishing was in eastern Canada. George Herbert Walker Bush said he fished “a few Oregon rivers for steelhead,” but failed to catch any.

With the possible exception of Cleveland, the most dedicated fisherman to ever inhabit the White House was Jimmy Carter, but he never caught a salmon until he was out of office. He grew up fishing in rural southern Georgia where the climate was too hot for salmonids. He learned to fly-fish when he moved to Atlanta to be governor. Carter would fish wherever he was. His fly-fishing trips to Pennsylvania and at Camp David were the best-kept secret of his presidency. Later he discovered steelhead in Alaska and caught his first Atlantic salmon, a twenty-nine and a half pounder, in the Causapscal in Quebec.

In the Pacific Northwest by the 1960s, sportsmen were landing more salmon than commercial fishermen. This was in conflict with the long-standing claim of anglers that commercial fishermen were taking all the fish and recreational fishermen were trying to save them. In the nineteenth century British fly fishermen burned nets they found on Norwegian rivers. But commercial fishermen had always claimed that the self-righteous recreational fishermen – idle rich with a hobby – took more fish than the commercial fishery. As commercial fishing declined, this began to be true.

The conservation-minded sportsmen had an answer to this: they just wanted to catch fish, and they could then release them. Lee Wulff, one of the most popular fly-fishing writers of the twentieth century and a strong advocate of catch-and-release, said, “Game fish are too valuable to be only caught once.”

The political clout of anglers to control river fishing did not save the salmon. Engines on fishing boats were greatly improving and commercial fishermen were able to net more fish at sea. This was disastrous because salmon are caught at sea without regard for their river of origin, so managing the size and impact of the catch becomes impossible.

There is an irony here. For centuries, netting in rivers has been denounced by sport fishermen because the damage was so visible. Once commercial fishermen had better engines to work at sea, they were out of sight. But it did not take long to realize the damage they were causing. Rivers were completely dying out. Sport fishermen were among the first to realize that netting at sea was the salmon’s primary enemy. Lee Wulff, toward the end of his life (he crashed his small plane in 1991), took on the commercial fishermen:

 

It is only logical and fair that if anglers are forced to put back all or almost all the big breeding stock they catch then the commercial netters who caused the problem in the first place should make a similar sacrifice to save the salmon.

 

His proposal was fine net bags that would not catch large salmon by the gills so that the larger fish would be free to turn around and leave the net. But some commercial fishermen said it wouldn’t stop there, that the recreational fishermen wanted to put them out of business and have all the fish for themselves.

Russia has seen tremendous commercial value in fly-fishing. The Kola Peninsula, which is mostly in the Arctic Circle, was a nuclear naval base for the Soviet Union. There are a number of environmental problems from nuclear waste, but because the military had kept everybody out and away, there is tremendous salmon fishing in the more remote locations. The Russians are taking fly-fishing back to being a sport for aristocrats. For a very high price, more than £11,000 and often more than £15,000, a fly fisherman can stay in a luxurious lodge and be transported daily by helicopter or jetboat to various rivers. Russia also offers slightly less expensive fly-fishing for Pacific salmon and rainbow trout on the Kamchatka Peninsula.

The artificial implantation of trout and salmon in the southern hemisphere, especially New Zealand, Australia, Argentina, and Chile, has given birth to huge and prosperous fly-fishing tourist industries there as well. But introducing invasive species, especially species that are voracious feeders such as salmon and trout, is destabilizing to the natural order, a threat to numerous native species, whose disappearance will in turn have other negative consequences.

So much money is being made around the world from affluent anglers that it is difficult not to wonder if we are heading toward a world in which salmon is an exclusively recreational fish.





PART FOUR

A Dangerous Future





Twelve

Elegy for the Atlantic

And for all this, nature is never spent;

There lives the dearest freshness deep down things

Gerard Manley Hopkins, “God’s Grandeur”

 

The best guess of scientists is that there are 1.5 million Atlantic salmon left in the world. To put this tragic fact in perspective, the July sockeye run in Bristol Bay in 2018 was 62.3 million fish, a record, but even a typical year is more than forty million. Survival is highly questionable for a species that only has 1.5 million individuals. Recall the words of Charles Darwin from On the Origin of Species:

 

A large stock of individuals of the same species, relative to the number of its enemies, is absolutely necessary for its preservation.

 

This is one of the fundamental laws of nature. Since humans are one of those dangerous enemies of the Atlantic salmon, it logically follows that eliminating them as a predator might greatly improve the survival of the Atlantic salmon. But that has been largely accomplished: there are relatively few commercial fishermen pursuing Atlantic salmon today. And yet the chilling reality is that the species count has not improved and has, in some cases, declined.

In the twenty-first century, Europeans started banning the commercial netting of salmon. The European Union banned the driftnetting of salmon on the west coast of Ireland. Scotland, England, and Norway reduced their netting.

The greatest problem was the Danish salmon fishery off Greenland. Greenland does not produce salmon, but a great many salmon in the North Atlantic feed in the rich, cold waters off Greenland. These fish were mainly from the United States, Canada, and Scotland. Negotiating a solution was one of Orri Vigfússon’s first triumphs. Vigfússon, whose family had a commercial herring boat operation in his native Iceland, knew how to talk to fishermen in a way most government officials and environmentalists did not. He understood that the fishermen believed they had something of value and had a right to earn money. Greenlanders argued that they owned a piece of the salmon that grew fat on their grounds.

Vigfússon had another talent. He was a great fundraiser, and he raised enough money to pay Greenlanders not to fish. Instead, they were paid a kind of ‘grazing fee’ for allowing foreign salmon to feed on their grounds. Greenlanders were also assisted in developing alternative fisheries. The 1993 agreement has had to be renegotiated several times, but it has held. A similar agreement was worked out with the commercial fishermen in the Faroes.

Vigfússon was a small man with seemingly boundless energy, who ceaselessly travelled the North Atlantic by boat, plane, bus, and helicopter and got to know every fisherman and fishing manager he could find. He met with everyone from local fishermen to Russian president Vladimir Putin (who posed for pictures fly-fishing after their meeting).

His North Atlantic Salmon Fund, operated out of a modest office in Reykjavík, was an important presence in fishery discussions all over the North Atlantic. Since his death from cancer at age seventy-four in 2017, his organization has continued. The NASF has negotiated an end to the last commercial salmon fishery in Greenland and an extension of the agreement in the Faroes.

But Vigfússon’s stated goal of restoring the Atlantic salmon to its historic abundance has not been nearly accomplished. Instead, by virtually eliminating commercial fishing, the species has only been spared extinction. Since the 1990s, when the netting stopped, the number of salmon returning to rivers from the sea has been declining, and no one is exactly sure why.

A phenomenon known as ‘poor marine survival’ has struck salmon on both sides of the Atlantic. No matter how successful the spawning, no matter how many salmon go to sea, they are not returning at the normal rate. The further north, the better the survival rate, and the European side is doing better than the American side. All of this says that the worst survival rate is in New England.

One of the leading theories is a lack of energy derived from capelin. Capelin is a small fish that is central to the marine diet of salmon. It is also important to cod, and some scientists think this has also dampened the rebuilding of cod stocks. If a capelin delivers less energy, a salmon must eat more capelin to get the same amount of energy, and that means the salmon has to expend more energy on feeding. Sometimes this formula may not work and the salmon cannot make it back to the river. A decline in energy in Atlantic herring has also been noticed.

Why is this happening? Some biologists hope that this is the result of one of those weather shifts that plague fisheries from time to time. There has always been a weather phenomenon called the North Atlantic Oscillation. Periods of high NAO have always driven off smaller baitfish and low NAOs have caused unusually plentiful catches. This is why an area long rich in herring will suddenly have none. In the Middle Ages, it was said that the disappearance of the herring was caused by adultery in the village, but we now know that it is the oscillations, and that once there is a period of low NAO, the herring will be plentiful regardless of any carryings-on in town.

The early twenty-first century has been a period of high NAO but some biologists believe something unprecedented is occurring that cannot be explained by oscillations.

National Oceanic and Atmospheric Administration (NOAA) biologist Timothy Sheehan at the Woods Hole, Massachusetts, laboratory is one of many who believe the marine survival rate of both Atlantic and Pacific salmon is declining because climate change is decreasing ocean salinity as the ice caps melt, causing a decline in zooplankton, and spurring degradation of important feed fish such as capelin. The dominant high-energy, large zooplankton is becoming increasingly scarce and smaller, low-energy zooplankton is replacing it.

 

Salmon struggle on in the Baltic Sea where the fishing powers are Sweden, Russia, and Finland. Denmark and Germany have historically fished the Baltic for salmon, and a small amount is taken by Polish fishermen. Baltic salmon is a separate stock, almost a subspecies, and Sweden has been its leading harvester. But Sweden’s salmon rivers are blocked by dams. Sweden was motivated by a concern for the environment when it shunned fossil fuel and nuclear energy for hydroelectric dams in the twentieth century. Today, it has 2,100 hydroelectric dams generating forty percent of the nation’s total electricity.

In recent decades, Sweden has become more interested in newer ideas of renewable energy and has also been trying to build fish passes for some of the country’s many dams. But it has become clear that dismantling dams, though very costly, is less expensive than building fish passes. Since the end of the twentieth century, small and unproductive older dams have been removed, which has opened up previously lost river habitat to salmon. It has also meant that in some cases, migration that had been slowed by dams now flows more swiftly, leaving smolts less vulnerable to predators.

Salmon has always been a mainstay of Swedish cuisine. Before the age of refrigeration, most fish – in Scandinavia, especially salmon and cod – was salted and dried hard as a board. It would keep like this almost indefinitely. Bergen, Norway, for a number of centuries, was the leading salt-fish trading centre for most of Europe. Before cooking this fish, it had to be desalinated and rehydrated, soaked in running water for at least twenty-four hours. Today, most salmon dishes, including salmon pudding, are made with fresh fish, but the following recipe from a 1939 book, Good Food from Sweden by Inga Norberg, is closer to the original Swedish salmon pudding:

 

SWEDISH SALMON PUDDING

2 cups salted salmon

1 ½ cups milk

3 ½ cups cold potatoes

3 eggs

2 teaspoons flour

¼ teaspoon white pepper

1 tablespoon fine-chopped parsley

1 tablespoon butter

2 tablespoons breadcrumbs

Soak salmon overnight. Dry well and cut into slices. Slice potatoes. Fill buttered and breadcrumbed baking dish with alternate layer of potatoes and salmon. Beat eggs with flour, add milk, beating. Season with pepper. Pour into baking dish. Sprinkle with parsley and bake in moderate oven (385° F) for about 40 minutes. Serve with melted butter. Serves 8.

 

One of the most important homes of the Atlantic salmon has been Norway, and though its stocks are diminished, they are far more diminished elsewhere. As such, the 500,000 salmon that spawn each year in Norwegian rivers represent a third of the world’s Atlantic salmon.

Norway is a long, narrow strip of land, mostly Atlantic coastline, with 450 salmon-spawning rivers. These rivers are often deep cataracts in high-mountain country and the fjords are dramatic waterways divided by islands and steep mountain walls. The cold northern rivers tend to be the most productive, especially the northern region of Finnmark, which borders Finland and Russia.

Most of the rivers are short and rugged with falls and rapids. The salmon require deep water to ascend to spawning grounds and will wait in the fjords until melted snow affords them the river depths they need. Norwegian salmon gorge themselves in the ocean for as long as five years before returning to their river, and so they come back large and fat. They have been monitored covering sixty miles a day, twice the speed of a Russian salmon from the nearby Kola Peninsula. There is considerable straying and Russian and Scottish salmon turn up in Norwegian rivers and Norwegian salmon in theirs.

Preserving this dwindling salmon population in Norway faces numerous problems. Driftnetting was banned in 1989 and most commercial fishing has been stopped. But the Tana River, one of the longest Atlantic salmon rivers in the world, is still being overfished. This is in part due to commercial fishing but also an effort to respect the rights of the Sami.

For a century, Norway has been decreasing its commercial salmon catch. In 1908 the practice of netting in fjords was banned. This was important because a fjord is generally an entrance to several rivers. If the salmon are randomly taken from a fjord, some of the rivers might be unharmed while others might be completely extinguished. There was no way of knowing. After the ban on driftnetting, bag-nets with a single opening were allowed and for a while their use increased to replace driftnetting. But Norway is decreasing bag-netting, and by 2018 there were only 800 bag-nets left in operation.

But as in the rest of the Atlantic, every year fewer salmon survive the sea and return back to spawn in the rivers. Even with very little commercial fishing, there are fifty percent fewer wild salmon in Norway than there were thirty years ago.

 

Given this struggle for survival in the Atlantic, any new intruder is unwelcome. European rivers have always gotten a few strays from other countries, but the current ones are from another ocean. Pinks, a Pacific salmon from the genus Oncorhynchus, have been turning up in the rivers of Norway, England, and Scotland.

Since these fish are another genus, they will not interbreed with Atlantic salmon. But they could compete for space and food. Pinks have the weakest homing instincts of any salmon species. Perhaps because they spend very little time in the river of their birth, they frequently stray and colonize new rivers. This makes them good candidates for transplanting, but they don’t stay in their new river, either. Some will colonize more new rivers and, within a few generations, the pinks are well established.

In the 1960s, Russia (then the Soviet Union) wanted more Atlantic salmon. Since the country is two continents wide from its abundant Pacific coast to its struggling Atlantic one, they decided to move pinks from Magadan on the Sea of Okhotsk to Arkhangelsk on the north coast of Europe. Soon the pinks turned up in Iceland, and a half-century after arriving in the Atlantic, pinks have been sighted in eighteen rivers in Scotland, as well as in Ireland, England, and Norway.

Mikhail Glubokovsky, head of the Research Institute in Moscow, wants to start a second line. Pinks only spawn every other year, so a second line of pinks in an off year would provide a new round of pinks every year. This is worrisome to other Europeans. They are not sure that their Atlantic salmon would win the competition for survival in these circumstances.

Chris Conroy, director of the Ness District Salmon Fishery Board on the River Ness in Scotland, has made a video. Two pinks, a female and a male with a big hump, are seen in the Ness chasing a male and female Atlantic salmon from their redd, depositing eggs and spraying milt. Conroy also has videos of pinks building redds in the Ness. Mark Bilsby, former director of the River Dee, also found pinks. “They are really aggressive fish,” he says.

Russian Pacific salmon biologist Sergey Korostelev says the Europeans were needlessly worried. He says the pinks “are not a threat to Atlantic salmon because pink fry don’t feed in the river so they are not competing with Atlantic and at sea there is enough food for both.” But according to Atlantic biologists, it is not at all certain that the ocean has enough food for both – or even enough for just the Atlantic species, for that matter.

 

The island of Great Britain – England, Scotland, and Wales – historically one of the great centres of salmon, has largely stopped the commercial fishing of salmon. There is little wild salmon in the markets or served in restaurants. Almost all fishing is recreational and it is illegal to sell fish that are caught on a rod.

The Welsh like to poach salmon in milk, known in Welsh as mewn llaeth; or in the Celtic tradition, drowned in butter, eog teifi. Salmon pies are traditional in Wales, Scotland, and England. Poaching was considered the crude way to cook salmon as opposed to crimping. To crimp, the freshly caught fish is soaked for an hour in cold water. Two or three deep cuts are made on the body. Then salt and vinegar are added to fresh cold water, the water heated and the fish put in again; the water is quickly scalded and the fish taken out and drained and cooled. The following day it is warmed through in scalding water.

In Britain this is still considered the best way to prepare a salmon but today, whether crimped or poached, cooked in milk or butter, or baked in a pie, the fish will almost certainly be farmed.

Orri Vigfússon was right that people accepted the absence of their salmon fishery because farming meant that they could still eat salmon. There is a great deal of anger over the problems of fish farming, especially because so many of the farmers are foreigners: namely, Norwegians. Scottish biologists are disturbed by the increasing numbers of Scottish fish tested with Norwegian fish genes, which in this case means farmed fish. But beyond the world of environmentalists and biologists, there is an acceptance of farmed salmon because that is the salmon that is available. In the United Kingdom it is often not even labelled ‘farmed,’ because it is practically all farmed.

There were a few wild fish in London’s Billingsgate Fish Market. Most of them were thought to come from poachers, fishermen who illegally tossed nets into the rivers. Regulations and game inspectors have been clamping down on that too. But it is difficult to stop. There were also a few legal fisheries, ones that the government had not shut down – a few stubborn men who would not take a buyout.

One of those stubborn men was Ian Paterson. In the 1980s on the tip of the far northern Highlands of Scotland, Willie Grant, a hardworking young man, eked out a living by setting baited pots for crab and lobster. He biked five miles to the docks every morning, and one day he was passing a man named Ian Paterson, who told him he was “mad to be lobstering.” Paterson hired Grant to go bag-netting salmon, which used to be a mainstay of Highlands fisheries but already in the 1980s was fading. Still, Grant thought this was his golden opportunity to break into real fishing. Paterson told him they started at five in the morning. On his first day, Grant overslept and frantically biked the five miles to the dock but, literally, his ship had sailed.

Paterson kept him anyway. ‘The ship’ was a twenty-three-foot flat-bottomed skiff, with a seven-foot beam for ample deck space – not unlike Ole Olson’s setnetter in Bristol Bay. The bag end of the net was anchored to shore, the two sides anchored at sea, so it was an open funnel. The leader was 300 feet long, tied on one side to the centre of the bag and on the other anchored at sea. The top was a line of buoys. The fish could swim under the bottom if the water was more than ten feet deep, but at low tide it was a wall they had to follow and it ended in a bag. Twice a day the bag was emptied. Willie Grant said, “The best day I can ever remember we got 400 fish. Many times you got nothing, or five or ten or fifty.”

They handled the fish as delicately as possible and were careful not to lose any scales. The market was for prize fish. Fish farms supplied the ordinary. They stored the fish on deck in boxes to take to the icehouse.

Paterson’s crew avoided the west coast because of fish farming there and the risk of sea lice. “I remember seeing what would have been a beautiful twenty-three-pound fish red and bloody with 100 sea lice. If it had only a few lice you could sell it, but some had so many that they were dying,” Grant recalled.

“It was a hard life on the net sites,” he said. “Salmon can easily get out of the bag if they try. If they are headed for the bag and the wind shifts, they will turn and take off. They will disperse from too much boat activity or jet skis or even the squawk of a single seagull.”

Grant and his mates were paid a small wage plus a bonus of £100 for every hundred fish caught. It usually amounted to about a £200 bonus for the season. This was not huge, but better than lobstering. Bag-netting was a summer job, so a lot of the crewmen were college students. After the season Willie went back to lobsters and crabs until the following summer, the most profitable part of the year.

Like so many other netters, Ian Paterson, who had a crew to pay with ever-smaller profits, should have been ripe for a buyout. Orri Vigfússon came with money from his North Atlantic Salmon Fund. A fisherman’s fisherman, Vigfússon sat down with Paterson, who explained all the intricacies of bag-net fishing, which greatly interested the former fisherman. Then Vigfússon asked him how much money he would need to stop fishing and made several offers. But Paterson explained that he could not give up fishing because his family had been netters in the Highlands since the early nineteenth century. It was one of Vigfússon’s rare failures. Perhaps in time he would have persuaded him. But in 2015 the Scottish government banned all netting.

According to Willie Grant this was a great boon to poachers, who now had a monopoly. They could land 800 salmon in three days and earn £3,000. Poaching used to be a way of life. Poachers would go to the rivers in the dark of night and stretch out their nets and water bailiffs would find the nets and haul them out. But actually catching a poacher was more complicated. There are many legends, such as the family by the Brora where stone houses grow grass on their curved dirt roofs. They hid the fish in the grandmother’s bed and told the bailiff she was too ill to move. But in recent years Billingsgate has been refusing poached fish, which has almost killed poaching.

After the ban on netting, Willie Grant went back to lobstering and Ian Paterson found a job as superintendent for the River Halladale.

 

The River Dee is a ninety-mile river that is sometimes said to comprise all of Scotland in miniature. It rushes out of the Cairngorm Mountains at about 4,000 feet past open fields, pastures, the bright heather slopes of grouse shooting preserves, and the steep mountain valleys where some of the most famous single-malt whiskies are distilled. Then it becomes narrow and deeper, one of the loveliest rivers in the Highlands, gurgling around curves and bends darkened by a thick, tangled woodland of oak, birch, Scots pine, and wild cherry. Then it flows through the suburbs and on to the oil port city of Aberdeen, which gets its name from the river.

In 1994 the Dee was the first major river in Scotland to enforce a catch-and-release rule for anglers. They also bought out netters, not a new idea in Scotland; river proprietors have been buying out commercial salmon netters since the 1850s.

There were hatcheries on the Dee until 2005, attempting to restock dammed areas. The river has thirty old dams from a lumber industry that has died off. They used to float the logs out to Aberdeen, which was also destroying the river. All that has stopped. The hatchery failed. “I don’t know what we did wrong,” says Mark Bilsby, the former river director for the River Dee. “It just didn’t work.”

The highest dam on the Dee is fifteen feet. And it was apparent that building fish passes over these little dams would be a better use of money than putting more into failed hatcheries. In the first year after the passes were built, the fish started going over the dams and colonizing upstream areas for the first time in 250 years.

Five hundred years ago, Scotland was a completely forested land. But today most of the Highlands, along with most of the banks of the River Dee, are bald. They have been that way since at least the 1780s. It is an unusually beautiful form of deforestation, all those hills of fuchsia-blooming heather and green and chartreuse moss rising to rocky cliffs. The bright colours glow against dark, stormy skies. It has become the postcard look of the Highlands.

But it is not supposed to be that way. Heather bushes were to grow in green forest clearings and they still do in a few places, a stunning flash of colour in the dark woods. The Highlands has only a few forested patches left – oak and birch and wild cherry in the lower areas. Higher on the mountains there are few Scots pines remaining, with their thick, straight trunks and twisted, gnarly, copper-coloured branches.

These trees provided nutrients for the river: leaves, needles, and shedding bark that the river now lacks. As previously mentioned, forested banks made the river narrow and deep. Now in the deforested areas the river is wide and shallow. Salmon like narrow, deep rivers.

River management is planting indigenous trees along the riverbanks, fencing them in so the deer and sheep don’t eat them. In twenty years these will be forested banks but it won’t be a full-grown forest for fifty years.

This reforesting effort creates a conflict with the grouse people. Grouse shooting in Scotland is a multimillion-pound industry. The people shooting (known as guns) pay huge sums, more than is spent on even the most luxurious fly-fishing resorts, to take part in the sport. Grouse shooting is an even more aristocratic sport than fly-fishing, predicated on the assumption that those playing have servants. The gun stands waiting while men with flags beat the heather so the grouse will fly out and he can shoot them. An assistant loads the weapon and hands it to the gun to shoot the birds as they fly up, then the gun hands it back to be reloaded and is handed a second loaded weapon.

The grouse, or at least the people shooting them, want open terrain. And huge swathes of the Highlands have been cleared and kept clear for grouse shooting. The grouse organizations own the land. But there was a workable compromise between the fly-fishers who wanted forests and the grouse shooters who wanted open fields, because the grouse people only cared about the fields above the river and had no problem with reforesting the riverbanks as long as the trees didn’t spread up the mountain.

However, the grouse people have also drained their grouse moors so that peat bogs won’t grow. These are areas of stagnant water where organic material is preserved. (Well-preserved human bodies thousands of years old have been found in peat bogs.) The grouse people drained the bogs because they believed that grouse wanted dry areas, not wet. But it has been shown that the grouse don’t really care. Peat bogs slowly drip into rivers, providing a gradual flow and breaking the cycle of floods and droughts that the Dee has been suffering – a typical condition in deforested areas.

“We tagged fish in the river,” says Bilsby, “and seventy percent did not make it to the mouth. They just died somewhere in the river. We don’t know why.”

The River Dee has excellent clean water, so pollution wasn’t a factor. Warming is one problem. The Dee, over the past twenty years, has become two degrees warmer on average. It is not snowing in the Highlands as much as it used to. But the removal of peat bogs is a factor. And the melting snowpack used to provide a steady supply of cold, fresh water. Now, when the water warms to above twenty-three degrees centigrade (seventy-three Fahrenheit), salmon struggle. “At twenty-seven to thirty degrees for a week you can lose half the population,” explains Bilsby. “When the water is warm, the salmon cannot build up the fat reserves they need for winter.” Studies show that by 2080, the Dee will be another six degrees centigrade warmer.

 

In 1922 Ireland won its independence from Britain. The Irish Free State, later the Republic of Ireland, may have been good for the Irish people but it posed a problem for Irish salmon. Ireland was committed to bringing development to the impoverished land, including electricity for the entire country. This meant building hydroelectric dams, especially three large ones on Ireland’s longest river, the Shannon. Ireland has only four hydroelectric dams, but that is enough to provide electricity for its four million people – half the population it had before the 1840s, when the starvation and emigration of the Great Famine began.

At the time the dams were built, the 1920s, it was already acknowledged that some salmon stocks, especially on the Shannon, were seriously diminished. Ireland was not used to industrial problems. As Paddy Gargan, a research officer for Inland Fisheries Ireland quips, “Ireland’s advantage is that the English did not allow development.” The electricity company, which was put in charge of the fishery, built fish passes on the dams and called for a voluntary decrease in commercial fishing.

Ireland had and still does have a regulated salmon net fishery that is managed river by river. There are 143 salmon rivers. A few commercial fishermen still net salmon. But the best money comes from selling their catch to the houses that smoke salmon, and so a fresh wild Irish salmon is a rarity – except to fishermen and their friends and family. A sports licence allows a fisherman to catch ten salmon a year.

Each river has a goal of spawners and fishing is allowed only on rivers that reach their goal. The stock is considered ninety-five percent wild. Hatcheries are considered destructive, and there are no longer any hatcheries in Ireland.

On the Corrib in Galway, once 7,500 salmon have been counted, there are 6,200 more fish to be caught. The Blackwater must have 12,000 salmon, and then about 7,600 surplus can be caught. Some rivers never reach their conservation limits, including the four rivers with hydroelectric dams, and no fishing is allowed on those rivers. And most salmon must be released: only about sixty of the rivers in Ireland allow killing.

In the twentieth century, Ireland had an active net fishery operating inside the six-mile limit along its west coast. But increased pressure to reduce this fishery came not only from those interested in saving Irish fishing but also from the European Union, as European countries became more active in reducing pollution in an effort to try to save or restore their salmon rivers. One of the first complaints to the European Union about Irish netting came from the River Avon in England, which was trying to save their salmon by declaring their river for fly-fishing only with barbless hooks. Then the French, who were also trying to restore rivers, tagged salmon and found that French fish were also being caught in Irish nets. In 2003, estimates showed that more than half of Europe’s salmon were being caught in Ireland. The European Union, the North Atlantic Salmon Fund, and Irish officials who realized their valuable fly-fishing tourism business was declining with the disappearance of salmon all combined to curtail Irish netting.

 

The Corrib is a fast-rushing river of only 3.7 miles but one of the most productive and famous salmon rivers in Ireland. The banks are the town of Galway. It is a wide river with rough water, but it is only a few feet deep, except in the deep holes where fish rest.

Originally Galway was a Norman town, and a place called the Spanish Arch at the entrance to the town is where the Spaniards traded wine for grain and fish in the Middle Ages. Records of a fishery in Galway go back to 1283, when Walter de Burgo, first Earl of Ulster, owned the fishery. The Burgos later changed their name to Burke.

In the 1400s, the son of a mayor named Lynch killed a Spanish sailor over a local woman. Mayor Lynch, apparently a strict law-and-order type, spent the night talking with his son, and in the morning hanged him from a second-storey window. That very window is still pointed out to tourists; it is the origin of the word “lynch.” In the eighteenth century, one Lynch moved to Argentina and is the ancestor of Ernesto “Che” Guevara – who was also lynched, in his case in Bolivia.

At the mouth of the Corrib River was Claddagh, a fishing village with a fish market for the town. Today mostly lobster and shrimp are landed there, but it used to be an important salmon market. The traditional Irish salmon gear was called a draft net. The fisherman waited at the water’s edge until a salmon was seen leaping. Then he rowed his small boat out from the bank towing a net. The boat travelled in a semicircle, trapping the fish shoal and hauling it back to the bank. But draft fishing was shut down in 1978.

There is a weir across the Corrib in town but it has a large opening in the middle for fish to pass: a queen’s gap. This weir, operated from February to August, dates back to the twelfth or thirteenth century, but the government closed it at the end of the twentieth. The government of Ireland ended the licensing of such weirs and established a €30 million hardship fund for fishermen, each compensated according to size of catch. This was a form of buyout, though not voluntary. There are still a few commercial net fisheries catching between 8,000 and 9,000 salmon a season.

In Galway only six fishermen at a time are allowed to fly-fish the Corrib, and sportsmen catch about 900 salmon a year on this short river. In Ireland, as in the rest of the North Atlantic, the biggest problem is marine survival. Before the year 2000, fifteen percent of the smolts that went to sea returned to spawn. But since then, that number has been declining, and by 2015 was down to five percent. Since 2015 there seem to be signs of improvement, but it is not conclusive. Paddy Gargan says, “You close the fishing, improve the habitat, control angling, do everything you can do, but when they go to sea, you are still in the hands of the gods.”

 

By the end of the first decade of the twenty-first century, there were tiny rays of hope for some of Europe’s most famous and long-dead salmon rivers. The Tweed was the showcase, but other English rivers saw a return of salmon as pollution was cleaned up. Michael Heseltine, a prominent Conservative politician, once called the River Mersey, famously home to Liverpudlian pollution, “an affront to the standards a civilized society should demand of its environment.” The Mersey has been dramatically improved, and fish as well as seals and porpoises have been returning. Salmon have been appearing, though it can’t be said they are returning: the salmon in the Mersey are not the Mersey salmon of old but other stocks that have strayed into this now-appealing river. They are a hybrid that probably will eventually become the new Mersey stock. A similar process is taking place in the Thames, where salmon were first sighted again in 2011.

The British government wants to reduce river damming, but hydroelectricity remains part of its energy planning. The government receives thirty to forty applications for new hydroelectric projects every year.

A restocking programme for the Rhine began in Switzerland, Germany, and France, and salmon started returning in 1990 and have been increasing. But only about one-fifth of the river is accessible to salmon. The Moselle, a leading tributary, is still completely shut off by dams.

In 2018, the Dutch started opening sluices so that smolts can enter the sea. Fish passes are being built on numerous Rhine dams. But the most important change is that the river is now clean enough for salmon to live in.

 

In this tragic saga there is nothing more heartbreaking than the story of the Connecticut River, the river running through my hometown. Even my earliest memories do not in any way resemble this 1725 description of the river from the first book of poetry published in Connecticut, penned by the governor, Roger Wolcott:

 

The Waters Fresh and Sweet, and he that swims

In it, Recruits and Cures his Surfeit Limbs.

The Fisherman, the Fry with Pleasure gets,

With Seins, Pots, Angles, and his Trammel-nets,

In it swim Salmon, Sturgeon, Crap and Eels,

Above cry Cranes, Geese, Ducks, Herons and Teals;

And swans which take such pleasure as they fly,

They sing their Hymns oft long before they Dy.

 

The longest and most important river in New England, the Connecticut once had the largest Atlantic salmon runs in North America: an estimated 50,000 a year in colonial times. But Connecticut River salmon is not even remembered now. New England waters have a rich variety of species – cod, haddock, hake, whiting, halibut, flounder, swordfish, bluefish, striped bass, tuna, herring, and others. Salmon is not missed. During the time I was growing up, it was not in the fish markets or the restaurants – certainly not in restaurants that featured New England food. That Connecticut River salmon had once been a New England speciality was long forgotten.

When in the 1990s salmon started turning up in markets and restaurants, at first there was talk of how the Connecticut River had been restored. This was a myth – the salmon showing up in the markets was farmed – but it led to serious conversations about restoring the river. At this point, with little public attention, scientists had been nurturing a small measure of hope for almost thirty years. In 1967 a few thousand hatchery salmon were stocked in the river. Many died, and of the ones that made it to sea, none returned.

Hatchery techniques improved, and scientists started using eggs from closer rivers, such as the Penobscot in Maine, whose stock was different but more like the original Connecticut River stock than the Canadian eggs they had been using. In 1974 the first sexually mature salmon were documented returning to parts of the Connecticut. During the next ten years they returned every year. A total of 977 returning salmon were documented. In the best year, 1981, 529 salmon returned. Most of these returns were hatchery fish, and while millions of fry and smolts were released, a few hundred returns was considered a good year.

In the early 1990s, still a long way from a healthy salmon run, the stock was improving and scientists were talking about “a miracle recovery” in the Connecticut. But by the beginning of the twenty-first century, the Connecticut was encountering the same low marine-return problem that was plaguing rivers in Ireland, Scotland, and Norway.

But with the Connecticut, the numbers were so small to start with that the decline was even more disastrous than in Europe. Money was becoming more scarce because the George W. Bush administration cut the US Fish and Wildlife budget. In 2001 only forty salmon returned to the Connecticut River and the following year, just forty-four. The Fish and Wildlife Service began to question whether, with a shrinking budget, these numbers justified the $2 million a year they were spending on Connecticut River restoration.

In 2012 only fifty-four salmon returned to the Connecticut and the US Fish and Wildlife Service withdrew from the river’s restoration programme. The states of New Hampshire, Vermont, and Massachusetts, now without federal funding, gave up on the programme. Only Connecticut continued, but without a large enough budget to accomplish much.

As classicists know, it is tragedy that produces heroes. If the salmon is a heroic figure, that is in part because of its unstoppable tenacity. In 2015 biologists discovered five salmon on the lower Farmington River, a tributary of the Connecticut. They then found redds full of eggs ready to hatch. These were the first wild salmon eggs, though doubtless with some hatchery DNA, found in the Connecticut in two centuries. The government had spent more than $200 million to restore the Connecticut, with little progress. Might it be possible for salmon to do it without government assistance? This once again raised the question about the efficacy of hatcheries.

 

In 1963 New Hampshire Fish and Game’s initial study of the possible restoration of the Merrimack, the river Thoreau pronounced nearly dead in 1849, seems in retrospect to have been overly optimistic. Five years later a study by Massachusetts Fish and Game of their section of the river concluded that there were no salmon left in the Massachusetts portion of the river and that the river had become too warm to support a salmon population. And yet a year later the departments of New Hampshire and Massachusetts, the US Fish and Wildlife Service, and the Northeast chapter of the National Marine Fisheries Service agreed to join forces to restore the Merrimack.

Beginning in 1975, juvenile salmon were released in the river. By 1980 nearly 800,000 fry, parr, and smolts had been released. From 1982 to 1989, 856 adult salmon had returned to the river. Also, about half the salmon that attempted to return were caught in commercial fisheries still operating at sea, some in west Greenland and some in Canada. Most of the salmon that did make it back were used as broodstock for a hatchery. At first a small recreational fishery was allowed, and sportsmen took forty-one salmon between 1982 and 1984. But this did not seem sustainable, and sport fishing was then severely restricted.

In 1990 there was general optimism. But while programmes for other anadromous species such as river herring and shad had some success, returns of salmon, with a more rigorous life cycle at sea, started to decrease. In 2005 only thirty-four salmon made it back to the Merrimack. In 2006 there were six. The following year five returned and in 2018, ten. The programme had already been suspended in 2013, climate change given as the primary reason for its failure.

 

It is increasingly apparent that the one last hope for saving New England salmon is its second largest river, the Penobscot in Maine, which flows from the Northwoods through the centre of Maine to Penobscot Bay. Thanks to the cleanup of pollution, some dam removal, and the use of hatcheries, salmon are running in the Penobscot again.

The Penobscot has long been viewed as New England’s best salmon resource. As far back as 1864, Penobscot females were stripped for eggs to help restore other declining New England rivers. Pollution, especially the sawdust of lumber mills and dioxin of paper mills, had choked the oxygen out of the water. By the late nineteenth century the river was destroyed, which impacted salmon and other migratory fish such as sturgeon and striped bass as well as birds, aquatic insects vital to fish, and the groundfish in the Gulf of Maine.

The river does not even have enough salmon to allow tribal people to pursue the culture and activities guaranteed to them by treaty. The Penobscot tribe has lived on the river for more than 10,000 years.

In 2004 a study by the National Academy of Sciences opined that Penobscot River restoration was impossible with the quantity of dams blocking the river.

The Penobscot River Restoration Project was founded with the goal of removing dams while maintaining Maine’s electrical output. The project is an unusual combination of public and private interests. Among the leading partners are seven environmental groups, hydroelectric companies, federal and state agencies, and tribal governments.

Many New England dams were built to power mills that no longer operate. There are 4,000 such unused dams in Connecticut alone. Ideally these dams would be removed, but the problem is that dam removal is extremely expensive. The dam must first be purchased, or ownership somehow acquired, and with some of these private nineteenth-century dams, it is not a simple matter to establish ownership.

The dismantling of dams in Maine did not begin on the Penobscot. In 1999 the Edwards Dam, which had been blocking the Kennebec since 1837, was taken down. The Edwards Dam had been built to power mills that no longer existed and caused the disappearance of salmon, shad, and alewives in the Kennebec. Even at the time it was built, locals had protested that the dam would destroy the fish, but the development of saw- and gristmills was deemed more important. Later there were the 800 jobs from a textile mill, but by the 1980s the dam served no purpose.

When the dam was taken down, secretary of the interior Bruce Babbitt said, “Today with the power of our pens, we are dismantling several myths: that hydro dams provide clean, pollution-free energy; that hydropower is the main source of our electricity; that dams should last as long as the pyramids; that making them friendlier for fisheries is expensive and time-consuming.”

In 2012 the project successfully acquired the Great Works Dam and removed it. The following year they did the same with the Veazie Dam. These were the obstructions closest to the mouth of the Penobscot. A significant stretch of river habitat was being made accessible to salmon. A lift was built to allow fish to swim past the next dam, the Milford, which gained another forty miles of access until the fish were blocked by the Howland Dam. The project had hoped to remove this dam as well but could not raise enough money, so instead dug the riverbank and created a channel for the fish to swim around the dam. This is not as ideal a solution as removing the dam. Whenever the flow of a river is reconfigured, there is the risk of unforeseen consequences. But it seemed to be working in the short term.

As with many other cleaned-up pollution sites, there are lingering dioxins, heavy metals, and PCBs. Many members of the Penobscot Nation advise against eating Penobscot fish, even if their traditional fishery was restored. Apparently the White House was unaware of this issue in 1982 when, for the first time in decades, the first Penobscot salmon of the season was sent and served to President Ronald Reagan. But the Reagan White House was in general unaware of environmental issues.

The annual runs on the Penobscot of a thousand Atlantic salmon are larger than has been seen on any US river in many years. But this must be regarded with perspective. Although an accomplishment, it is still a small fraction of what the run should be in a healthy river the size of the Penobscot and it is far below pre-industrial runs in the river. It is not enough to support a commercial fishery, not even a recreational catch-and-release one.

But it is a beginning.

 

If a New England fly fisherman wanted to fish for Atlantic salmon, the region’s native species, the closest possible destination would be Canada – Quebec, the Maritimes, Newfoundland, and Labrador. With less industry and a smaller population requiring less electricity, these areas have seen their salmon stocks diminished but not destroyed.

More than a thousand rivers in eastern Canada still have Atlantic salmon runs. Since the year 2000, commercial fishing has been banned for all of these stocks. There are 470 rivers with ‘conservation limits.’ This means that scientists have calculated the number of spawners necessary to assure the sustainability of the stock, and once that number has been counted, the river opens to fly-fishing. The fishing is mostly catch-and-release, except in Quebec where limits are easily achieved. There are catch limits by day and by season; in Labrador three salmon can be taken but then all fishing must stop. The sale of river salmon is strictly prohibited.

An exception to the catch limit is First Nations, who by treaty are allowed to harvest salmon for their own use, though they too are barred from selling it.

Without commercial fishing, Canadian Atlantic salmon might survive. Canadian salmon have an unusually high number of return spawners – an estimated eleven percent – far more than in New England rivers. In their largest salmon run, the Miramichi in New Brunswick, almost a third of the salmon survive spawning and return to spawn again.





Thirteen

The Ballad of the Pacific

“All our final resolutions are made in a state of mind that is not going to last.”

Marcel Proust

 

When in the mid-nineteenth century, Isaac Ingalls Stevens had treaties drawn up with the nations whose sovereignty he never recognized, he gave these documents an air of legitimacy by inserting guarantees that he knew were not enforceable. The Native Americans would have access to the lands that were being taken away from them; the right to fish their traditional waters, though they no longer controlled the banks of those rivers; and sometimes even specific claims to a share of the salmon.

These were just words. European Americans who gained control and even ownership of their lands had no intention of giving Native Americans access nor letting them fish. It was a replay of the Dutch in Manhattan, wondering why the Indians didn’t go away.

Some Native Americans left the reservations and took up arms to claim their rights but this failed. Once Chief Joseph put down his rifle and vowed to “fight no more,” Native Americans had no means of claiming what had been guaranteed to them by treaty. But in the twentieth century, a new weapon appeared: courts of law.

The European Americans had been quick to teach the natives about white man’s law. By the 1870s lawyers had succeeded in exploiting loopholes in the treaties to seize even more land that appeared to be already ceded to the natives. The treaties had guaranteed natives access to “usual and accustomed places” for fishing on the Columbia. But dam-building projects in the twentieth century were extinguishing fishing locations such as Celilo Falls and the portion of the Colville Indian Reservation in Washington that was flooded by the Grand Coulee Dam. The natives were offered monetary compensation and, in the tradition of the original treaties, they could either take the deal or get nothing. The state and federal governments were not going to let natives stop their plans for the economic development of the Pacific Northwest.

Native leaders did not accept their fate but instead fought vigorously. With a deep understanding of every word in the Walla Walla treaty that had been signed in the year of his birth, 1855, Celilo Falls leader Tommy Thompson fought the Dalles Dam that flooded Celilo Falls for ten years. But at the age of 102, two years before he died, Thompson saw the falls flooded anyway.
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Celilo Falls tribal chief Tommy Thompson, aged 98, in 1954.

 

The issue of native fisheries was greatly intensified by the decline in Columbia salmon. Catches reached their height in the 1880s, then started to decline, were revived during World War I, and steadily declined afterward. Reasons included overfishing at sea and building dams. But river management, unable to curtail such activities, instead tried to reduce river fishing. The big problem, it was now claimed, was that Native Americans were fishing the rivers. Often this meant closing areas that natives believed they had a treaty right to fish.

Native Americans forced the issue by fishing in defiance of government ordinances, citing their treaty rights to fish salmon in “the usual and accustomed places.”

In 1950 the Washington State Department of Fisheries closed Hoko River where the Makah had been fishing with nets. Once the natives left, the river was opened again to sport fishermen. The Makah tribe, who lived on the Pacific near Canada by the Strait of Juan de Fuca, sued and the Ninth Circuit Court of Appeals handed the natives one of their first court victories.

But the state continued to close traditional salmon fisheries, claiming the Native Americans were overfishing and threatening the rational management of the salmon runs. This claim was made despite the fact that native catches were only six percent of the total: half that of sport fishermen and a small fraction of that taken by white commercial fishing. The state acknowledged that the percentage was small, but claimed their location caused them to take a high proportion of spawners. When a lower court denied natives their treaty fishing rights in 1966, it drew national attention. Comedian Dick Gregory and actor Marlon Brando were arrested fishing with natives. The situation in Washington grew worse, even violent at times, with neither side relenting.

Finally, it fell on George Boldt of the US District Court, a conservative judge appointed by Richard Nixon, to decide the entire controversy. He spent three years listening to testimony and reading reports – even commissioning studies on topics as diverse as the anthropology of the local tribes and the biology of the local salmon.

On 12 February 1974, the ruling famously known as ‘The Boldt Decision’ was handed down. Boldt rejected the state’s argument that “unregulated” fishing by natives had caused the decline of salmon. He wrote:

 

Notwithstanding three years of exhaustive trial preparation, neither Game nor Fisheries has discovered and produced any credible evidence, showing any instance, remote or recent, when a definitely identified member of any plaintiff tribe exercised his off reservation treaty rights by any means detrimental to any species of salmon.

 

Boldt even expressed surprise that there was no such evidence. He then turned to the phrase in the treaty guaranteeing access to “usual places.” The treaty said that Indians had the rights to such places “in common with” non-Indians. After a careful examination of the etymology of the phrase “in common with,” Boldt concluded that it meant that the two parties had equal rights; they were co-managers.

The Boldt Decision completely altered the relationship between Native and European Americans regarding the salmon of the Pacific Northwest. The initial resistance was considerable. Washington state refused to enforce the ruling. Commercial fisheries in Puget Sound refused to cooperate. Law enforcement arrested and even clubbed native fishermen. Boldt was forced to take over the management of the fishery. But now there was a precedent, and the courts began to back up the fishing rights of natives.

In 1980 when the state of Idaho barred fishing in the Rapid River, the Nez Perce ignored the state and continued fishing, which nearly led to another shooting war. Some shots were indeed fired in the air over the Nez Perce fishermen and in 1981 eighty Nez Perce were arrested in one altercation. The Nez Perce insisted on their treaty fishing rights and went to court thirty-two times. Ultimately, all of the cases ended up before Judge George Reinhardt of the Idaho State Court. He dismissed all charges against the Nez Perce, ruling that under the 1855 treaty the state could not close the river without consulting with the tribe.

 

According to historians, before the arrival of Europeans the Lummi, with their unique reefnetting fishery, had one of the most productive salmon fisheries in the Pacific Northwest. The nets and anchors had to be remade each year, and it was a family and tribal task. The oldest accurate figures available on reefnetting are from the late nineteenth century and they show more than a thousand fish being taken on a good day. Between salmon and clams, the Lummis never went hungry. In the Salish language spoken by the Lummis, there is no word for famine.

One of the first of Stevens’ treaties was signed by the Lummi in 1855: the Treaty of Point Elliott. Lummis and other Puget Sound tribes were so disappointed with the reservation lands they had been assigned that they went to war. Once the treaty was ratified by the US government the Lummis had lost their fishing grounds and were placed on farmland where a resident farmer was assigned to teach them ‘civilized pursuits,’ i.e. farming. But to the anger of the resident farmers, many Lummis did not farm but returned to Puget Sound to fish.

In the late nineteenth century, huge fish traps were built by commercial fishermen. Piles were driven into the ocean floor and wire mesh was suspended between them. This effectively caught the entire run, leaving no salmon to swim to the Lummis’ reefnets. Huge canneries were built on Lummi Island, the tribe’s traditional home, but they did not employ the out-of-work Lummi reefnetters. Instead, they brought in cheap Chinese labour. In 1935 the traps were banned and the commercial fishermen took up reefnetting, leaving the Lummis with seining and gillnetting.

From 1905 on, the Lummis, like many of the tribes of the Northwest, were in court almost continually trying to reclaim their fishing rights. They made little progress until the Boldt Decision.

The Lummis, for generations gillnetters and seiners, are now returning to reefnetting. Larry Kinley was a Lummi whose family had fished salmon for hundreds of years, as far back as is known. His father had been a seiner and his grandfather, a gillnetter. The last reefnetter in the family that he knew of was his great-great-great-grandfather. Himself a seiner, Larry Kinley took up reef fishing at the age of seventy.

Kinley openly acknowledged that “gillnetting and seining are much more efficient.” So why did he want to be a reefnetter?

“It’s about healing,” Kinley said. By healing he meant setting right the wrong that had been done to them by the state of Washington and the federal government. “And it’s about passing knowledge to younger people and about the social benefit.” Reefnetting is a very social form of fishing involving the community working the reefnets together.

He also noted, and environmentalists often agree, that it is a more sustainable way of fishing because it is ‘selective harvesting.’ It lands the fish undamaged, and unwanted fish can be thrown back. Kings in a sockeye run can be thrown back unharmed, or sockeye thrown back in a pink run. There is no bycatch in reefnetting.

It is also better suited for small runs. Seine or gillnets are not ideal in a small run because it takes time to set them and even if the catch is small, it still takes time to bring them in and reset. With reefnetting, the net can be emptied and reset in a few minutes so even if there are only five fish, the crew is quickly ready to fish again.

Reef fishing, according to many Lummis, is the fishing technique for the times. Kinley said, “with climate change and other problems, I really think reefnetting is the fishing of the future.” In many places in the world there is this belief that a return to earlier, less efficient techniques such as single- or double-hook lines could save fisheries.

The runs are small, according to the Lummi: only five percent of what they had in 1855, when they signed the first treaty. According to most Northwest natives, 1855 is the year that everything began to decline.

The original reefnet was made by two canoes with a moveable net between them. Lines with green strips resembling eelgrass led to the net. Sockeye like to swim in grassy water, and when they swam over the net, it was quickly hauled up.

In 2015 Lummis started reefnetting with traditional canoes. They tried to recreate their traditional fishing methods from oral history, but details were missing. The canoes were facing in the wrong direction, and they caught no fish. In 2016 they switched to modern barges, which allowed them to fish further offshore, and that began working.

The barges have tall towers so a spotter can look down and call the exact moment when the most fish are over the net. The Lummi started using larger, machine-made nets and replaced the original grasses woven to the lines to create the reefs with eighteen-inch blue or green plastic strips. It still looks like an eelgrass reef and the fish, passing through on their journey to spawning grounds, still swim through the reefs and are caught. Solar-powered winches now haul the nets. On a good day, a four-man crew might land 300 to 400 sockeye.

They still have not perfected their long-abandoned fishing technique. A large single fish swam over the net and the excited fishermen pulled the net, causing the fish to flip high in the air. A young Lummi ran along his barge and made an over-the-shoulder catch like a football wide receiver. They were still learning.

The Lummis are trying to earn a reputation for a quality fish. A few started to bleed the salmon as soon as they were caught, and now that is common practice. There are far fewer reefnetters than in the past, but with modern ideas, such as ice and bleeding, the quality of their fish is far higher.

 

These salmon that come in from the Pacific are on their way to spawn in the Fraser River in Canada. Legally, they are Canadian fish.

The Lummis fished these stocks for thousands of years before there was a Canada, but now that there is one, it presents a problem. It has become an established principle that salmon belong to the river in which they spawn. This was the issue of the French with Irish netters and the British with Danish netters in Greenland, and the Canadians do not want Americans grabbing Fraser River sockeye, the most famous and valuable salmon in British Columbia.

Since 1970 the Canadians have been tightening the percentage of Fraser River fish they will allow the Americans to catch. A salmon commission counts the smolts that go to sea from the Fraser by sonar and also counts the return and so estimates the twenty percent allowable catch. The total annual Fraser sockeye run, including American and Canadian catches, is about 2.5 million.

 

Before the 1970s energy crisis led to conservation measures, the per capita consumption of electricity in the Pacific Northwest was three times the national average. That energy is largely hydropower. Today, the world’s technology feeds off the Columbia. Amazon, Google, and Microsoft gobble up the river and take it away from salmon. Huge air-conditioned spaces with energy-hungry servers move email, power cellphones, and serve the internet. In writing this book on a computer, I am probably using the water of the far-away Columbia.

Two gillnetting tribes, the Swinomish and the Upper Skagit, unable to get the dam on the Baker River removed, found another way to save their fish. Their fish, Baker Lake sockeye, known for their dark red meat and bellies striped with white fat, are considered one of the best sockeye in the world. The fish spawn in a 600-foot-deep lake that is fed by the glaciers of Mount Baker. But the run – the last native Washington sockeye in Puget Sound – was slowly dying off, unable to pass a hydroelectric dam in the river.

By the year 2000 there were only ninety-eight fish left, and the tribes decided to act. They captured the fish struggling below the dam and trucked them to Baker Lake for natural spawning. Once the fry grew to smolts ready for the sea, they trucked them back below the dam. When this did not save enough salmon, they started a hatchery. In 2016 there were 56,000 Baker Lake sockeye. The tribes estimate the fish will become an important income source when they get to 120,000.

Trucking is one of several ideas that have been tried to get salmon past dams. There was also a device called a ‘fish cannon,’ a large water-pressured hose that shot fish over a dam. Not surprisingly, like fish passes and ladders, none of these newer solutions are as effective as an unobstructed river.

The Pacific Northwest, and most of the salmon world, has written laws requiring dams to have fish passes. Ladders aid returning adults, but exiting juveniles need more. For thirty years scientists have studied how dams could be made more passable for juveniles. Pass designs have been improving lately, built to resemble nature by constructing ramps from rocks or digging a passageway (as was done on the Penobscot). Scientists have found that the juveniles like to swim near the surface and so can escape in spillways at the top of a dam. Of course, like ladders, this leaves them vulnerable to predators – birds, fish, and mammals that learn to wait for them there.

In the 1960s the Army Corps of Engineers began using trucks, barges, and even planes as ways to transport fish around dams. Originally the approach was just viewed as experimental, but it became so popular with the public that it was permanently written into the Corps’ operating budget. The Corps now has a substantial flotilla for moving smolts around dams, and as many as thirty million young salmon are hauled downstream every year. But results have not been positive. These smolts do very well getting to sea but many do not come back. Marine-return rates of barged or trucked salmon are far lower than for natural runs. The problem is not only survival but homing. Barged salmon do not seem to know where they are to spawn, and frequently stray. Barging on the Snake River has failed to rebuild that stock and, given the vagaries of both trucking and hatcheries, the long-term prospects for Baker Lake salmon are not clear. Human inventiveness keeps proving inadequate for replacing the natural order.

The growth of the renewable energy industry has weakened the argument that hydroelectric power is the only alternative to burning fossil fuels or resorting to nuclear power. But dam removal, even when the owners agree, is often unpopular with locals, who fear it will increase the cost of electricity or spell the end of local industry. In 1994 the Oregon Water Resources Commission, realizing that building irrigation pumps to replace the dam was cheaper than building fish ladders, voted to remove the Savage Rapids Dam on the Rogue River. They voted for removing it twice and the legislature, urged by the local citizenry, rejected it twice.

But dams are being removed. According to American Rivers, a river conservation group, more than 450 dams have been removed since 1999. In 2017 alone eighty-six dams were removed. Most of these dams do not involve salmon runs, but a few do.

In Oregon the removal of the Beeson–Robison Diversion Dam on Wagner Creek, a tributary of the Rogue, is expected to help both juvenile passage of steelheads to the sea and their return for spawning. It is also hoped that it will improve the coho run.

Also on the Rogue, in 2010 the Gold Ray Dam was removed – both the original wooden 1904 structure and the 1941 thirty-eight-foot-tall concrete one. It was a hydroelectric dam but once it was taken off the grid in 1972, it no longer served a purpose. Its removal opened up 333 miles of spawning grounds.

The Hood River, which flows into the Columbia in Oregon, had its Powerdale Dam removed in 2010. This was an obsolete 1923 hydroelectric dam, and its removal opened many miles to salmon passage.

In July 2017 also in Oregon, the Dillon Diversion Dam, a fifteen-foot-high structure built in 1915, was removed. The project is aimed at improving irrigation while also opening habitat for steelhead, kings, and coho, as well as Pacific lamprey. Pacific lamprey, also an anadromous species, is native to the Pacific coast from Mexico to Japan. In recent years this fish, important to the food and culture of Native Americans, especially in the Pacific Northwest, has been dramatically declining, in part because of dams.

In California the Albion River in Mendocino County, struggling since the lumber industry established itself there in the 1850s, has new hope since the ten-foot-high Glenbrook Gulch Dam was torn down to allow the passage of steelhead and coho.

In April 2016 the governors of California and Oregon, the US Secretary of the Interior, NOAA, and Pacific Power agreed to remove four hydroelectric dams on the Klamath River. As with most modern dam-removal agreements, the deal is complex. For the utility company, it avoids the costly obligation of building modern fish passes. But the deal also offers benefits to farmers and ranchers and specifies the undertaking of habitat restoration as well. If successful, this could restore what once was one of the greatest salmon and steelhead rivers of the Pacific Northwest.

One of the most celebrated dam removals is on Washington’s Elwha River. Beginning in the Olympic Mountains and emptying into the Strait of Juan de Fuca between Washington and Canada, this river is only forty-five miles long. But with eight tributaries and a 321-mile watershed in mostly unspoiled wilderness, the Elwha once had an annual run of 8,000 king. It also had sizeable runs of sockeye, chum, pinks, and coho. The runs of pink salmon were an estimated 275,000 annually. Since 1911 when a hydroelectric dam was built across a narrow gorge near the mouth of the river, Elwha salmon of all species had nearly disappeared. The dam was in violation of an 1890 state law that required any dam blocking fish runs of any kind to provide adequate passage. But in turn-of-the-century Washington state, laws protecting fish were often ignored, especially if they interfered with entrepreneurs trying to make money. It was called economic development.

The Elwha Dam was completed in 1912 with no fish passage. In an extraordinary example of how hatcheries are used to avoid true conservation measures, hatcheries began to be built to compensate for the vanishing salmon. The legislature even rewrote the law to allow hatcheries as acceptable substitutes for fish passages. But the hatcheries all failed.

A second dam, also without fish passages, the Glines Canyon Dam, was completed eight miles further upriver in 1925. It had a stylish curve and was generally considered a well-designed and attractive piece of engineering. The two dams produced enough electricity to power 15,000 average homes. But the Olympic Peninsula only had a protected National Park and one small tourist town, Port Angeles. In 1992 Congress authorized the secretary of the interior to acquire both dams and remove them if it was determined that this was necessary for the restoration of the river.

Clearly it was. But that only began a debate that lasted for nearly two decades. Legally, politically, and economically it is no small matter to tear down huge concrete structures that generate electricity such as the 108-foot-tall concrete Elwha and the 210-foot-high Glines Canyon. Dams this large had never been removed. The major opponent was one pulp mill, the dams’ only remaining customer. (The energy had also previously been used for lumber mills, built over land sacred to the Klallum, that damaged the countryside, but this activity had by this point stopped.) The area was now mostly powered from the Bonneville Dam.

The $325 million to proceed was not approved until almost twenty years later, during the Obama presidency. But the dam removal was only the first step because the reservoir the dam created had destroyed gravel beds and filled the river bottom with sediment. In fact, removing the dam itself did not represent the majority of the cost of the project. A riverbed below the dam suitable for salmon spawning had to be rebuilt. The work on the Elwha River is the largest dam-removal project in American history, though the Klamath project could end up even bigger.

Once the dams came down in 2011, the formerly clear water turned mud-brown. So much sand poured out of the rivers that a delta with a recreational beach has been created in the expanded coastline. Only months after the last of the concrete was removed, steelhead entered the river to spawn above the dams for the first time in a century. Since then king, coho, and chum have entered the river.

The problem is that the $325 million recovery programme included the building of hatcheries. And so, a debate begins as to whether a hatchery will enhance, damage, or accomplish nothing for this river. Historically, hatcheries have usually not worked. In a few cases where habitat was restored and no stock spawned there any more, hatcheries have brought back a salmon run. There are also rivers like the Mersey, where once the habitat was restored strays from the area repopulated the river. If successful this would be the most natural and the most likely strategy for long-term success. But some people regard it as too much of a long shot and cannot shake off the notion that fish can be made.

And there are certain to be other problems. The state wants both commercial and recreational fishing, which are usually in conflict, and the Klallum tribe wants their fishing rights restored.

The Elwha demonstrates that to restore the Pacific Northwest, dam removal is only the beginning. The habitat must be restored, and that means rebuilding forests and riverbanks.

Hydroelectric dams were part of a strategy to develop human activity at the expense of nature. And this idea still has its supporters. Many people may not want to live in a world of dangerous bears and pesky insects. Species in California, Oregon, and Washington figure prominently on lists of endangered and declining insects. Many of these insects – such as stoneflies, which are vanishing along with wild riverbanks – are prime food for salmon and trout. It is not only the tall grasses and bushes of pesticide-free banks that need to be restored, but also the forests that surround, or used to surround, the rivers.

Sergey Korostelev, a leading fish biologist on Russia’s Kamchatka Peninsula, recently visited Washington state and was shown rivers such as the Columbia, where Washington was hoping to restore king salmon stocks. “I was taken to a beautiful green area, but I noticed there were no mosquitoes, no insects. Kings live in a river for years and with no insects, there would be nothing to eat. Why would a king return to a river with no food?” he asked.

While the idea of habitat restoration is not nearly as old as habitat destruction, some projects have been pursued for more than a century. Ironically, one of the oldest is dam building: not concrete walls that block rivers but small dams with sluices that can protect salmon from unpredictable floods and droughts. In the Scottish Highlands such a dam was built in 1900 on the River Helmsdale and another, still in service, in the 1950s. The one in use on the River Thurso was built in 1907.

In British Columbia projects were undertaken to restore rivers that had silted over, by uncovering and cleaning gravel. The Nooksack in Washington is a wide and wild river with strong currents, but salmon need the pools and calm pockets created by logjams that do not naturally exist any more. Rivers like this constantly change, so a spawning salmon does not always manage to find the place of its birth, or may discover that its original nesting spot is no longer suitable for a redd. The salmon will find a new place if there are suitable spots. The river has had sockeye, chum, coho, and pink, but for the moment the focus is on bringing back king salmon.

There have been small projects for the past ten years but now a huge habitat restoration project is being undertaken by the Nooksack tribe with Washington state funding. They are constructing side channels and Engineered Log Jams (ELJ), which create the pools and eddies once made by fallen trees. Deep holes are dug and thick logs sunk vertically in the riverbed with other logs chained to them. Every logjam engineer has a different logjam design for different locations. On one wide crook of the fast, grey, cold Nooksack, 3,000 logs were being placed. The state of Washington is spending millions of dollars building strong, stable, artificial logjams.

 

Despite many long-term projects and an enormous amount of money – billions of dollars on the Columbia alone – the decline of salmon in the Pacific Northwest has not been reversed. In Washington, Oregon, Idaho, and California salmon have become extinct in forty percent of their range. In 1991 the Endangered Species Committee of the American Fisheries Society identified 214 salmon stocks as being at risk of extinction and another 100 that had recently gone extinct. The population is ten percent of what it had been in the early nineteenth century.

Idaho has lost the most. When the state was held by the Nez Perce, the Nimiipuu, and other groups, the rivers were full of salmon. If Lewis and Clark were to arrive today they might not know they had crossed the Continental Divide because they would see no salmon. All the rivers in Idaho flow into the Columbia – and from there to the Pacific – so Idaho rivers were spawning grounds for Columbia River salmon. But these fast-running rivers – with their foaming rapids and sharp, churning bends – though great for salmon, were not good for human navigation.

The development plan for Idaho was to grow grain and ship it on river barges to the Pacific. Lewiston, a town at the confluence of the Snake and Clearwater Rivers, both formerly famous salmon rivers, has become a seaport, even though it is 465 miles from the ocean.

The residents voted in 1958 to make it a port, though it did not function as one until 1975 when the Lower Granite Dam was completed on the Snake River. The rivers had to be slowed and the rapids flooded, and this was accomplished by what eventually became a series of eight dams and locks built on the Snake and Columbia Rivers.

This was an economic boon for Idaho because it substantially reduced the shipping costs of bulky Idaho products that had been previously transported by truck or freight train. It takes just fifty hours to move a barge from Lewiston, Idaho, to Portland, Oregon, one of the leading wheat ports of the United States.

In the past 100 years, forty percent of salmon grounds in Idaho have been lost to damming. Coho has been extinct since 1986. In 1988 about fifteen newborn sockeye were found maturing in Redfish Lake, so called because as many as 100,000 sockeye used to incubate there in a single spawning season. After two years, they swam 900 miles from the Snake to the Columbia to sea. By 1991 the Redfish sockeye were officially listed as an endangered species. In 1992 one of the sockeye, a male, made the ordeal back over eight dams to spawn in Redfish Lake. But there was no one for him to mate with. Some people believed that this fish, dubbed ‘lonesome Larry,’ might be the last one left. Only hatchery fish have returned since then.

The Snake still has some giant, powerful king salmon that make it over a few of the dams. There are eight dams that Idaho fish must travel. There are low dams with fish ladders and storage dams and huge dams that fish cannot get past. But the Hells Canyon Dam Complex stops all salmon from southern Idaho.

 

While Washington is no longer the salmon producer it once was, Seattle has become a gastronomic capital for salmon, though the fish, just like in New York, are mostly flown in from Alaska. Tom Douglas is chef/owner of Lola, Palace Kitchen, Dahlia Lounge, and nine other restaurants. This is a popular salmon recipe that he likes to make with Copper River sockeye and sake, Japanese rice wine:

 

SAKE STEAMED SOCKEYE SALMON

I like to use sockeye salmon for this dish – its firm flesh and rich flavours are perfect for steaming. Chinese bamboo steamers work well and they are not very expensive, though any steamer set-up is fine.

1 stalk lemongrass, split lengthwise

2 cups water

2 cups sake

10 ginger coins, sliced ⅛” thick

2 star anise

Peel of 1 orange

1½ pounds salmon fillet, cut into 4 portions

Sake Butter (see recipe below)

Lime wedges for garnish

Bruise the lemongrass with the back of your knife to help release the aromatics. Set up your steamer: we use a large saucepan or a wok with a Chinese bamboo steamer set over it. Place the lemongrass, water, sake, ginger, star anise, and orange peel in the bottom of your steamer (the saucepan or wok). Bring to a boil. Lay the salmon fillets in the steamer basket and cover with the steamer lid. Steam until the salmon is just done, about 5 minutes.

Place a salmon fillet on each plate. Spoon some of the sake butter over each portion of fish. Garnish with a lime wedge.

 

SAKE BUTTER

A beurre blanc is a classic French butter sauce. It is delicate and will “break” or look curdled if you try to keep it over direct heat for too long. The best way to keep a beurre blanc warm is to either place the container of sauce in a pan of hot water for a half-hour or so, or pour it directly into a small thermos and screw the cover on. The thermos method will keep your beurre blanc warm for an hour or more.

2 tablespoons peeled and very thinly julienned fresh ginger

1 tablespoon minced shallots

1 tablespoon unsalted butter

½ cup plus 1 teaspoon quality sake (i.e. Momokawa)

1 tablespoon double cream

8 tablespoons cold unsalted butter, cut into large dice

½ teaspoon fresh lime juice

Kosher salt

In a small saucepan, on medium-high heat, sweat the ginger and shallots in 1 tablespoon of butter for 2 to 3 minutes. Add the sake, bring to a boil and reduce by two-thirds, about 3 minutes. Add the double cream, bring to a boil and reduce by half, about 2 minutes.

Add the pieces of cold butter to the sauce, bit by bit, while whisking constantly over medium-high heat. The butter will emulsify, creating a thick, creamy sauce. Once all the butter has incorporated, remove the pan from the heat. Whisk in the remaining teaspoon of sake and the lime juice. Season to taste with salt.

Alaska, which since 1993 has been producing about forty percent of the Pacific salmon brought to market in the world, is cold and huge and underpopulated, which is ideal for salmon. There are only slightly more than 700,000 people, and more than half of them are in the greater Anchorage area. Alaska, ribboned with large and small rivers, is a fifth of the size of all the lower forty-eight states put together. Because the growing season is very short and there is little flat land, there is very little agriculture in Alaska, which is also good for salmon.

When Alaska was a loosely regulated territory it was severely overfished, largely to feed wasteful canneries. With statehood came limits that were enforced for boats and tight limitations imposed on the size of gillnets. Today the fisheries are generally well regulated. Since 1977 the catch has been steadily increasing, with no decline in the stocks.

Most of the 120,000 Alaskan natives have a cultural connection to salmon. They tell salmon stories, carve and paint salmon images, fish for salmon, and eat it. But only a few tribes live a traditional life in which they spend summer weeks catching salmon and preserving it to be the centre of their year-round diet. The Dena’ina people are one of those tribes.

Nondalton is a town of about 160 people on Lake Clark where Bristol Bay sockeye grow. The town is powered by a generator in a nearby waterfall. It has only one store and many empty houses, which suggests that the town may be dying. But nearby is the summer ‘fish camp’ of the Dena’ina. Families set up wooden cabins a discreet distance from each other. There are log cabins, plywood shacks, and tents. High-roofed smokehouses are made of plywood with slow-smoking fires on the ground and red strips of sockeye ten feet up hanging from the ceilings. Each family has its own smokehouse and its own style of smoking salmon.

The Balluta family has had a cabin at the same spot in the fish camp for at least the past 300 years. June Balluta Tracey, who has twelve siblings and stays in the family fishing camp every summer putting up salmon, says, “There is a lot of work when you get to fish camp – making fish poles, mending nets, cutting grass. It’s a process. But it is the most beautiful place to live in the summertime.”

She says of her family’s smoke salmon recipe, “Everything was very plain in the old times. Then they got rock salt and sugar and other ingredients. The old way was just smoking and drying. Smoke with green wood, a slow smoke, not too hot.” Tracey uses cottonwood, but others use birch or alder. She explains, “Every family has their own way of filleting, a different cut. At the potlach we can identify the family by the cut. You can’t just put it in a smokehouse and walk away. It can’t be too hot or too cold. The fish can’t be too thick.”

“This is what we dream of,” Tracey continues. “Coming back to fishing camp – the perfect life. We swim in the small lakes. Some purse seine, but purse seines are expensive. We mostly gillnet. It bruises the fish a little, but it’s what we have. Everything we catch is for the family. Yesterday we caught twenty-seven fish with the net only out for half an hour.” She will have to put these up in the next two days while they are fresh before catching more.

Boys stand in the river and catch trout, grayling, and Dolly Varden with their hands and have contests over who can catch the biggest fish. Everyone laughs at the idea of fly-fishing because that is not a good way to catch a fish. In fact they don’t think much of hook-and-line fishing in general, although they do use it in the winter for ice fishing.

Jack Hobson, a camp neighbour, left his net out overnight and caught sixty-six fish. He filleted and brined them and has them, bright red and silver strips, on the drying poles – horizontal poles up on vertical legs. That the fish were still silver showed that they had recently come into the river and were still in prime condition. But flies are swarming them, covering them. He had to get them in the smokehouse before the flies laid eggs and ruined the fish, infesting them with maggots.

Hobson was alone in the camp. His wife, a dental hygienist in Anchorage, had to go back to work. “I’m not too hip to Anchorage lifestyle,” he says. “Traffic and too many people and killings at night; I carry my gun when I’m in Anchorage.”

He already has 200 fish smoking. When he has smoked 600 he will be done for the summer. But he has to guard his fish from grizzly bears. None had come so far but they had already raided other camps.

Tracey gave several recipes:

FISH HEARTS AND BOOTS

Soak to get the blood out, then cook in a chowder. It’s nice to have something different. Also chowder with boots – stomachs, which are shaped like boots. Clean them for chowder.

FISH LIVERS Fry livers in oil.

MILT SACKS Roll in flour and fry.

 

SALTED AND DRIED EGG SKEINS

“We use them like power bars: take one out and chew on it for a burst of energy – high protein.”

 

The Ballutas’ winter diet is not entirely salmon. They kill one moose in the fall for winter meat and sometimes also a caribou. “But we get tired of eating meat. We eat salmon twice a week,” Tracey says. Sometimes they eat black bear, but they avoid the grizzlies because, like them, they are big salmon eaters, and this makes them taste fishy. “Bear feet are good,” she adds. “A lot of fat.”

Like most traditional salmon eaters, they particularly value fish heads, split and put in soup. But first they are prepared and preserved at the summer camp.

Tracey reminisces, “We used to take heads, dig a hole, line with birch bark, put in the fish guts and the heads, and leave them for about two weeks. It’s a delicacy but an acquired taste – really stinky.”

She gave the modern recipe:

 

FISH HEADS

Split them, remove the gills (the only inedible part of a fish head), and salt them. When ready to eat, soak the head. “The rule is to change the water three times. You can soak it overnight.”

 

Or put it on a string and leave it in the water until it floats and gets fuzzy. Then you just eat the nose. In the fall you can eat the nose raw (after the fish have spawned). But the traditional approach to heads for fish-head chowder is to put the heads in a cage in the water or suspended on a string. “Put the head in the water until it gets fuzzy,” she says. Several of the women used this same word, “fuzzy.” Apparently it refers to fine grey hairs that appear on the head. They say it is an algae-eating fungus.

“You can eat everything,” she says. “It’s our delicacy. To us it’s candy. It’s like rich folks with caviar.”

What does she mean by fuzzy?

She chuckles and whispers, “a little bit rotten.”





Fourteen

The Golden Fish Departs

“Not a word did the fish reply. She just slapped her tail on the water and dived deep into the blue sea.

The old man waited and waited. But that was all the answer he got.”

Alexander Pushkin, The Tale of the Fisherman and the Fish

 

At the end of the nineteenth century, the crisis that had befallen salmon in the Pacific Northwest over the course of a century struck Hokkaido in a matter of a few decades. The Ainu were pushed off their land and the Japanese moved in, greatly increased the population, built cities and suburbs, installed polluting industries, planted rice and expanded agriculture, and built dams to water their new fields.

In another parallel to the Pacific Northwest, in the 1960s the Japanese, by then accustomed to ignoring Ainu rights, built the Nibutani Dam across the Saru River, a river in Hokkaido that the Ainu consider sacred. Not only did the dam destroy the salmon run, it put Ainu land under water as well. This was the Celilo Falls of Hokkaido. But two of the landowners took the government to court, claiming that their rights were being violated. The court agreed and ordered the government to recognize the Ainu as an indigenous Japanese culture and to protect their access to cultural traditions, including salmon fishing. But so far these rights have been granted only periodically and not established as permanent.

Japan is an industrial country with a sparse population in the mountainous interior but a dense population along its coastlines. This is not a promising situation for salmon, and in the twentieth century the stocks steadily declined. In 1948, 6.3 million spawners swam into Hokkaido’s rivers, the largest run ever recorded. Industrial pollution damaged the rivers and stocks have never recovered, despite a notable effort to clean up pollution that started late in the twentieth century.

There are other problems. As in most countries, the Japanese government is more concerned with fostering agriculture than protecting fish, and the leading crop, rice, demands a tremendous amount of water. Dams have been built to flood plains for rice paddies. And an expanding urban and suburban population is always a threat to salmon habitat. In 1868 the city of Sapporo was built on Ainu salmon-fishing grounds. Today it is a city of almost two million people, Miraculously, every fall, to the delight of locals, some salmon, both chum and masu, manage to get upstream to spawn in the city, in their ancestral spawning grounds.

Traditionally the Japanese fished their coastline, catching chum, pinks, masu, and small numbers of sockeye, coho, and kings. In 1868, what was called the Meiji Restoration began the overthrow of the autocratic Shogunate and the establishment of a pro-business regime under the Emperor Meiji. Fishing was one of the industries that became much more aggressive. For the commercial salmon catch, there was nowhere to expand but north into Russian waters.

This created increasing tension between the neighbouring countries that eventually led to the 1904 to 1905 Russo-Japanese War, a humiliating defeat for the Russians that took that country another step closer to revolution. Though it was a financial disaster for the Japanese and ended up costing them the northern half of Sakhalin Island (they would lose the southern half after World War II), it was the first time an Asian power had defeated a European one since the thirteenth-century Mongol invasions (also a defeat for the Russians), and it served as a step toward the Japanese militarism that led to World War II in the Pacific.

After the Russo-Japanese War, the Japanese engaged in more long-distance salmon fishing. In 1929 Japan obtained the right to fish off the Kamchatka Peninsula. They fished in both the Sea of Okhotsk and the Pacific side with trap-, set-, and driftnets. They caught coho, sockeye, and king. After World War II they lost fishing grounds to Russia but used driftnets in the Bering Sea, which had Russian, United States, and international zones. However, the United States and Canada believed that Japan was catching their fish. In 1993 the Bering Sea was closed by international agreement. Today Japan only fishes salmon in its 200-mile limit. And most of the country’s fish are produced in hatcheries.

In Osaka, there is a strong tradition of eating sockeye. But sockeye hatcheries have not been successful and, cut off from Russian fishing grounds, most sockeye is imported.

The commercial Japanese species today are chum, pinks, and masu. The masu are the scarcest, most prized, and most expensive. The chum are the mainstay, also valued because of the Japanese fondness for ikura, salmon eggs. It was the Japanese who taught the Americans to eat chum eggs.

 

Japan is increasingly relying on farmed salmon, a practice that has not raised controversy because most of the farming is done elsewhere; it is simply imported fish. Many people don’t even realize that it is imported. Satoshi Suzuki, chef at Tsumiki, a popular fish restaurant in Tokyo’s fashionable Kagurazaka neighbourhood, celebrated for its salmon dishes, was asked which Japanese salmon he preferred using. Without hesitating he said, “Ginzake,” which he identified as one of the three basic Japanese salmon. Actually ginzake, popular throughout Japan, is farmed coho, usually from Chile. Being farmed, even though it is imported it is one of the least expensive.

This restaurant is one of the few places left in Tokyo that serves dried, salted salmon. Once the leading way to eat salmon in Japan, today it is a dish favoured only by older people nostalgic about the food of their childhood. It used to be an inexpensive, common fish. Pre-war Japanese writer Kanoko Okamoto, in her short story “The Food Demon,” writes of a chef who wanted cheap foods for the grill portion of the meal buying salted salmon. The dish is made by a specialist who guts the fish, salts the cavity, and rubs the entire salmon with salt. The salmon is then hung by the head, not the tail, because this is a slower cure, for five months. Before cooking it must be soaked for hours, then it is grilled. The dish is famous in the town of Murakami near Niigata on the Sea of Japan side of Honshu. Murakami was once a famous salmon port but today the fish are trucked in. It is also famous for a fruity sake, Tenryohai, by design a perfect pairing with salted salmon.

In Murakami, salmon rice – rice cooked with bits of salmon and salmon eggs – is popular. The famous Murakami dish for masu is made by slicing the salmon thinly and salting, then pressing on rice with sake. A disc about six inches in diameter is wrapped in bamboo leaves. Many Japanese people tend to be somewhat germophobic, and bamboo leaves are believed to remove toxins from salmon.

Japanese people worry a great deal about parasites and germs in salmon. Until modern times, no one dared to eat it raw. The principal parasite of concern is Anisakis, which is not terribly common in salmon but which, when it occurs, causes a day or two of nonthreatening illness. Freezing kills the parasite, so for raw salmon dishes such as sushi or sashimi, a style of food not nearly as ubiquitous in Japan as in Japanese restaurants in the West, raw salmon is always frozen before using. This is generally true in the United States as well. The Ainu had the same practice in earlier times, catching salmon for raw use in the winter and leaving it out to freeze. The one exception is that many Japanese believe that masu salmon is immune to this parasite and can be eaten raw. Masu, their cherry salmon, is considered the ‘Japanese salmon,’ and has always had a special standing. But in truth, it is as likely as any other salmon to carry the Anisakis parasite.

 

Twenty-five percent of the world’s Pacific salmon spawn in the rivers of the Kamchatka Peninsula. It and Alaskan salmon together represent more than two-thirds of the world’s salmon. The most important factors these two places have in common is that there is much undisturbed land because the cold weather is inhospitable to farming, the population is sparse, and humans intrude on wildlife only in a few spots. Therefore, there is little demand for pesticides, and insects – an essential food for Salmonidae – prosper. Good news for salmon: the human population is actually decreasing as people move to European Russia looking for opportunities. Immigrants from the peninsula are so common in European Russia that the Russians have a nickname for them: ‘Kamchadals.’

The peninsula has 1,852 rivers and tributaries and the most important salmon rivers, the Kamchatka and the Ozernaya, are in wilderness areas where it is far more usual to encounter a brown bear than a human. The Kamchatka Peninsula’s estimated 7,650 brown bears, residing in a relatively small area, make up one of the largest brown bear populations on Earth.

Kamchatka has the greatest variety of salmon in the world – the same six species as found in Alaska plus masu. There is also a wide variety of other Salmonidae with more of recreational than commercial value, such as rainbow trout, Dolly Varden, char, and grayling.

Also like Alaska, oil, gas, and mineral wealth could threaten the unspoiled wilderness, although so far those resources are primarily exploited in nearby Sakhalin, which has some of the richest untapped oil and gas fields in the world.

 

The Koryak live in the far north, where there are no roads and almost no other human inhabitants. The rivers are rich in fish on which the bears feast. The Even people fish salmon on the Bystraya’s lower river, wide and rushing between two snowcapped ranges. The upper river is a narrow mountain stream. The thickly grown banks of the lower river are coloured with wild red roses and wild black lilies. Russians from Petropavlovsk as well as tourists like this river because the fishing is good and it is one of the few good rivers that can be reached by car.

An Itelmen home is built on stilts to leave a ground area for processing salmon. Their food would seem familiar to the Dena’ina in Nondalton. They dry salmon but only smoke it as a rare treat. The Koryak split dry salmon, exactly like in Alaska. Skeins of salmon eggs are dried with willow bark until they become chewy. This is considered a good snack when travelling. Dried fish is also for travelling. The home salmon supply used through the winter is fermented. A hole is dug in the ground and alternate layers of grass and layers of salmon are arranged until the hole is filled. Then it is left in the ground for several months to ferment. Itelmen gravlax. But nineteenth-century European travellers described far more elaborate fermentation pits by Kamchatka natives that included a layer for heads and willow branches. Fermented heads were greatly appreciated, and raw salmon heads are still eaten in the summertime.

Itelmen and other indigenous people also made a dish similar to the pemmican Native Americans offered to Lewis and Clark, except that the salmon is chopped up rather than dried and ground. As with pemmican, it is mixed with wild berries and preserved in seal oil.

They also make salmon heads and a fish soup in which a head is a central ingredient. Actually, most everyone in Russia makes this dish, called ookhah (pronounced oha). This is the soup that fishermen eat in Russia and although it is a fish broth with fish in it, it is considered a cultural faux pas to call it a soup – just like the way bouillabaisse is not a soup in Marseille. Ookhah is a category by itself. It always uses the local fish, so an ookhah in Kamchatka is always made from salmon. If the salmon head is put in whole, it is served to the honoured guest.

A group of fish biologists at the Kamchatka Research Institute for Fisheries and Oceanography, who seem to have a flair for recipe writing, put together a book of their favourite salmon recipes. This is their recipe for ookhah:

 

OOKHAH

Sockeye (or coho) heads, bellies of 1–2 fish, 2–3 potatoes, 1 onion. Ookhah won’t be as good if made from Chinook salmon since the point of the ichthyological ookhah is to make it smell less fishy – the scent that becomes tiresome to ichthyologists.

Cut the lower jaws off the heads and throw them away (to conserve space in your pot), cut the heads lengthwise. Cut bellies into pieces 5–6 cm in width.

Peel and cut potatoes into small pieces and onion into semi-rings, toss bay leaf, pepper, and salt into water and bring it to boil. Drop the fish into the boiling water and try to bring it back to boiling within the least amount of time possible – the faster the water begins to boil, the tastier the ookhah will be. After the water starts boiling, cook ookhah for 4–5 minutes on low heat and then add more salt to taste. Take it off the fire, add spring onion and dill (if you have it); if you don’t have spring onion, add bulb onion cut into small pieces. The ookhah is ready now but should rest for another 15 minutes (it is necessary to take it off the fire). Eat it while hot. The leftovers are usually given to dogs – let them share in the joy as well.

 

They also offered this recipe:

 

HOMESTYLE SALMON HEADS

1 kg of salted salmon heads. Cut into 1-cm pieces, then soak. Use “Marinade Universal.” After the heads are soaked and rid of salt, marinate them for 12 hours. Cut onions into semi-rings and add to the marinating heads. Serve as appetizer. Decorate with greens.

Marinade Universal

10 bay leaves

1 tablespoon cinnamon

20 black peppercorns

20 allspice berries

2 tablespoons coriander

5 cloves

2 tablespoons 70% vinegar

200 gr. salt

250 gr. sugar

2 litres water

Put all spices into cheesecloth and tie in a knot. Bring water to boiling, add salt, sugar and boil for 5 minutes, then take the pot off heat, dip the cheesecloth into it, and leave it there until water is completely cooled. Then take the spices out and add vinegar. Pour the marinade into a jar. Keep in the refrigerator (it can be stored for up to 1 month).

When needed, bring the marinade out, pour the desired amount into a dish, dilute with boiled cold water to taste, add salt, sugar, and vinegar to taste and marinate your fish. You can use this marinade for everything: meat, onions, seaweed.

They also offered a milt pâté recipe. Milt, the pale sacks of sperm found in male salmon, are eaten by both indigenous people and Russians in Kamchatka.

 

PÂTÉ

300 gr. milts

500 gr. salmon liver

200 gr. fish meat

2 bulb onions

2 carrots

150 gr. butter

150 gr. vegetable oil

2 bay leaves

salt, sugar, and black pepper – to taste

Cover milts, livers, and fish with a small amount of water, there should be 2 cm. of water above the ingredients. When the water begins to boil, add salt, pepper, bay leaves, and a pinch of sugar. Cook for 15–20 minutes on low heat. Take the bay leaves out. Cool the pot and drain water. Cut onions and carrots into small pieces. Heat vegetable oil and sauté onions and carrots to golden colour, then add salt and pepper. Combine the sautéed vegetables with the fish, livers, and milts. Add butter and put through the meat-grinder twice. Serve as an appetizer.

 

Since Georg Steller’s early eighteenth-century discovery of the Kamchatka Peninsula, the salmon runs of this distant place have been fabled. In 1824 an English treatise on laws and conditions of salmon in England and the Channel Islands quotes a pamphlet, Daniel’s Rural Sports, in which it is written that “there is a river in Kamchatka, where salmon are in such abundance in the season when they return from the sea to the rivers, as absolutely to choke the river, and cause the water to overflow its banks.” The pamphlet’s writer, J. Cornish, goes on to suggest that English rivers such as the Tweed, if they stopped all of their harmful practices, might have runs like in Kamchatka – if their rivers were returned to the kind of wild state of Kamchatka rivers. This may well have been true but it is most unlikely to ever happen. Instead, the real question today is whether this pristine peninsula can, like Alaska, keep oil, gas, and mineral interests at bay and avoid going the way of Europe.

Nearby Sakhalin used to have huge catches of salmon, in 1989 more than 100,000. But salmon rivers have been destroyed by logging and the oil industry. Many spawning rivers are severely damaged and 130 have been lost. The solution, as it seems always happens, has been hatcheries, which Kamchatka has mostly avoided. The Russians only began using hatcheries under Czar Nicolas II in 1909 but after the Revolution the Soviets built thirty hatcheries including ones for chum, sockeye, and coho in the Kamatchka. During World War II the Japanese occupied Sakhalin Island and built large hatcheries there, which the Soviets kept operating after they retook the island. Still Russia is not one of the big hatchery countries in the Pacific. Only fourteen percent of Russian catch has hatchery genes, mostly sockeye and chum. There are only five hatcheries in Kamchatka, all established by the Moscow government to restore depleted stocks in rivers that have been damaged by population centres. Only three of them have been deemed successful.

Despite the mixed record, since 2010 Moscow has been calling for thirty more hatcheries in the Kamchatka Peninsula. But they want these to be private initiatives and so far no private company has thought this to be a profitable endeavour.

 

During the Soviet Union era, the Kamchatka Peninsula was largely reserved for the military; few others were allowed onto the peninsula. There is still an important submarine base there. But in the 1950s, the Soviets built a deadly fleet of midsized trawlers with freezer units so that they could stay at sea for long periods. The fleet was so devastating to Kamchatka’s waters that they soon had to move on to destroy American perch and flounder and then on to Hawaii and finally to Antarctica to fish krill, a basic food for many fish and mammals.

In the United States, from New England to California, the outcry against overfishing was largely focused on Russian and Japanese trawlers. In the 1970s this problem was solved when the United States and most countries imposed exclusive fishing zones for 200 miles around their shores. But unfortunately in many cases these exclusive zones meant that locals could overfish instead of foreigners. The fleet returned to the Russian Far East and focused on pollock, which Russians had previously not eaten; a Kamchatka crab popular with the Japanese; and salmon. The overfishing caused the demise of a number of fishing villages in Kamchatka.

Often stories of commercial fishing are reminiscent of the famous tale by the early nineteenth-century Russian poet Alexander Pushkin about the fisherman. He caught a golden fish that provided for him and made him rich. But he kept trying to get more and more wealth from the fish until finally the fish flicked its tail and disappeared. The fisherman was poor again.

Since the fall of the Soviet Union, the fishing fleet has been privatized into small but often devastating fishing companies, including a number targeting salmon. Only recently have regulations been put into place to protect fish stocks, but historically in this Russian ‘Wild East,’ regulations are ignored.

While chum and pinks are the largest catch, the most valuable is sockeye, a rare and sought-after speciality in Asian markets. Sockeye only spawn in cold lakes connected to rivers, but this includes some of the larger rivers, especially the largest, the 435-mile-long Kamchatka River. There are ten setnets allowed on the Kamchatka River, placed a mile and a quarter apart. Fishermen are allowed to fish sockeye at sea only after a required number of spawners have entered the river. Originally, just the river was regulated. If not enough spawners entered the river, the river was closed to fishing. But in time it was understood that the adjacent area at sea also needed to be closed. Now a half-million spawners must enter the Kamchatka River to open fishing, and further north, in the wide and pristine water of the Ozernaya River, 1.5 million spawners must enter the river. Only after these numbers of fish have gone up the river is the area at sea open for fishing.

This seems to be working because in the twenty-first century, with little hatchery input, Kamchatka is experiencing the biggest salmon runs in a century. The only problem is that carrying capacity limits growth. According to Victor Bugaev, a leading sockeye expert for the Kamchatka government, sockeye compete with coho and kings: the more sockeye, the fewer of these other species.

A long-running battle to save Kamchatka salmon was won in 2016 when the government at last agreed to shut down the gillnetters. Alaska, after statehood, had been able to build a sustainable salmon fishery with gillnetters. At the time the gillnetters were huge vessels owned by fishing companies from the lower forty-eight states. Alaska said that the fishing could be done only by Alaskan-owned vessels – small vessels with short nets.

Kamchatka had none of these regulations. The private fleet was in the tradition of the rootless and avaricious Soviet fleet. Their vessels were large enough for onboard processing and freezing. They were also big enough to haul a very large net: the gillnetters were using nets that were twenty miles long. These giant nets were left at sea for twenty-four hours. They would catch huge quantities of salmon and other fish, plus birds and marine mammals – an ecological nightmare. In the end, the solution was to shut down the gillnet ocean fishery.

 

The biggest problem in regulating the Kamchatka fishery is poachers – unlicensed fishermen who ignore regulations. Regulated fishing is a relatively new concept in Kamchatka. There were no regulations at all until the treaty ending the Russo-Japanese War in 1905 required a means of dividing fishing rights between the Russians and the Japanese. Indigenous people could fish unregulated in their areas until the Soviet Union said they could no longer be considered a distinct people and denied them native rights. It is a tactic used in many countries: try to force the native people to assimilate and then say they are too assimilated to have native rights.

Historically there is a strong tradition of ignoring fishing regulations where they do exist. Some poachers will get caught and be fined dozens of times in a season. But their profits are far higher than the fines.

Since the poaching problem is widely discussed and experts have been sent from European Russia to deal with it, it is difficult to understand why it is so open and widespread. On the road from the Bystraya River to Petropavlovsk, regulators stop cars for inspection. Why would a poacher use this road? Partly because there is no other road. In fact the Bystraya appeals to poachers because there is this road to market. The local inspectors by the side of the road are assisted by an ‘expert’: a fish inspector from the Black Sea region, a pleasant man with a rugged, square Russian face. He says their random stops caught someone with illegal eggs about three times a day. Often poachers just strip the eggs and then toss the bulky and less profitable fish. He acknowledges that a lot of poachers are still getting through.

Often government plays into the hands of poachers. When a hatchery was built on the Paratunka River, a river with no commercial fishing, these new fish simply became a ready supply for poachers. When gillnetting sockeye was banned, the netters turned to pink, which only runs on alternate years, and poachers have been trying to use the legal nets illegally in the years the pink aren’t running in order to catch other fish.

It is not necessary to go to the wild, unpopulated parts of the peninsula to spot poachers. In fact, the closer to the city markets, the better. Poachers can be seen on the riverbanks near Petropavlovsk. Three men will be fishing and a fourth will be a lookout – a ‘cuckoo bird,’ they call it (after the birds made famous by clocks but heard throughout Kamchatka’s forests). Poachers throw back the males. The females are split open, the eggs taken, and the fish left for dead on the bank.

Poachers are not always small-scale operators. Some are locals but some are organized crime outfits. Russians come from the mainland to poach in the waters of the Kamchatka Peninsula. Even a child can make £35,000 in a salmon season just hauling the illegal catch to market.

The catch is salmon eggs. Russians call them caviar and love them. In the markets they are sold in huge buckets – not just chum eggs are sold, but little dark red sockeye eggs and all the other species. Usually a market carries a choice of four or five different types of salmon eggs.

Kamchatka poaching is a wasteful fishery and it is a big one. According to Sergei Vakhrin, founder of an organization that opposes poaching, Let’s Save Salmon Together, more fish are taken illegally than legally in Kamchatka. More conservative estimates are that it is about equal.

But all over the world, more and more people have been rethinking such bad practices. In Petropavlovsk, Nazar Garchenko, a fortyish fly-fishing guide, confessed that he had been a poacher in his youth and described slashing open the fish, tearing out the eggs, and then discarding the carcass. Today he is a catch-and-release fly fisherman. He only uses barbless hooks. He says, “Sure, you lose a lot of fish, but you have to give the fish a chance. That’s why it’s a sport.”





Epilogue:

It Concerns Us

Whether we live by the seaside, or by the lakes and rivers, or on the prairie, it concerns us to attend to the nature of fishes, since they are not phenomena confined to certain localities only, but forms and phases of the life in nature universally dispersed.

Henry David Thoreau, A Week on the Concord and Merrimack Rivers

 

From the outset, human beings have had largely the same concept of economic development: dominate and tame nature. Nature is the seemingly useless raw material that we can transform in order to build a comfortable, orderly, and prosperous life.

In physics there is a rule known as the second law of thermodynamics, which holds that no matter how the universe tries to establish order, the total amount of disorder increases. We see this law in microcosm on Earth in the history of human development. Economic development is supposed to create order out of the disorder of wild life but the more it is imposed, the more disorder this creates. A clear sign that the economic model is part of the problem is the fact that in times of economic recession, carbon emissions decline and in times of ‘prosperity,’ they increase. We do more damage when we prosper.

In 1987 the United Nations released a report titled “Our Common Future,” a document that defined the phrase ‘sustainable development.’ The report declared that our current economic development could not be maintained because of the damage it was causing. The text reads, “There is a growing consensus that species are disappearing at rates never before witnessed on the planet.”

We are losing species faster than we can identify them, which makes it impossible to quantify the extinction rate. We do discover about 18,000 new species every year, and this has led to what biologist E.O. Wilson terms “belief in a magic well”: If only known species were facing extinction we might be saved by the thousands of new ones found every year – the magic well. The problem is that with the destructive impact of the way we live, there is no reason to assume that unknown species are not being obliterated at the same rate as known ones.

Wilson recently observed, “For the first time in history a conviction has developed among those who can actually think more than a decade ahead that we are playing a global endgame. Humanity’s grasp on the planet is not strong. It is growing weaker. Our population is too large for safety and comfort. Fresh water is growing short, the atmosphere and the seas are increasingly polluted as a result of what has transpired on the land. The climate is changing in ways that are unfavourable to life . . .”

The consensus among scientists that we are doomed is growing. The primary reason for this pessimism is that we seem to lack the political will to take necessary action. In 2018, shortly before he died, physicist Stephen Hawking expressed the hope that humans would learn how to colonize space before the Earth was destroyed. If today’s humans did, they would carry with them the old ideas of economic development and destroy other planets one by one just like they destroyed the rivers of Great Britain, then New England, and then the Pacific Northwest.

We are at a point where every species lost is a crisis that will lead to more species lost. Engaged in this battle for survival, what would it mean to lose a salmon species, or even several? We already know because certain stocks of certain species, a kind of subspecies, are already extinct in certain places. What does it mean to lose a species that is intimately engaged in the life cycle of tiny insects like a stonefly and large mammals like a brown bear or a sea lion and a wide variety of birds – eagles, herons, cormorants, mergansers? How many species do we lose when we lose a salmon? And how many others do we lose from losing those?

The human population is expected to experience tremendous growth in the next fifty or one hundred years and this too bodes badly for salmon. At the end of the last ice age the human population is estimated to have been about ten million people, a favourable situation for salmon. As of March 2016, it was estimated at 7.4 billion. The United Nations estimates that in the year 2100, the number of people on Earth will have increased to 11.2 billion – all demanding space and food.

People are slowly beginning to understand our desperate circumstance, and hopefully enough will in time for politicians and policy makers to respond. A 1992 poll in Washington state showed that seventy-seven percent of voters believed that salmon was an important indicator of environmental health. A 1997 poll in the Portland-based daily newspaper, the Oregonian, indicated that eighty-five percent of Oregonians thought it was important to preserve salmon in the Columbia and the Snake Rivers and sixty percent said that preserving the salmon was more important than commerce in the management of the Columbia system.

One of the problems with recovery programmes is ‘shifting baselines.’ If the goal is to get a river back to its disastrous level of 1950 or even 1850, the salmon will not be restored. The problem is that no one remembers the abundance of salmon before the Industrial Revolution and so they cannot aspire to it. Reaching the historic levels of the past – though they may exist only in legend, books, and documents – has to be the goal.

Henry David Thoreau wrote, “Who hears the fishes when they cry?”

Maybe we need to go down to the riverbank and try to listen.
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Fishermen compete for spots during an opener in Bristol Bay, Alaska.
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Fishermen in a setnetter with their catch.
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Coho eggs.
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Coho fry.
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An abundance of pinks.
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The deeply curved snout and jaw of this male coho salmon show that he is near spawning time.
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Pink salmon blocked from their spawning grounds by the Elwha Dam, Washington.
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Male masou at spawning time.
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Pink salmon school in the deep pools of the Campbell River, before venturing farther upstream to the spawning beds.
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Male chum salmon compete for the ability to spawn.
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A fish farm in Norway near the mouth of the famed Alta River.
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Luther Hobson smoking sockeye salmon to preserve it for the year ahead, Nondalton, Alaska.
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A bear lines up a coho in the Great Bear Rainforest, British Columbia.
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Yupik native Ina Boouker in a moment of gratitude and appreciation kisses a sockeye salmon that she and her family have harvested by setnet.
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The Laxa River, one of Iceland’s most celebrated salmon rivers.
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Ballyshannon fly from The Book of Salmon by Edward Fitzgibbon and A. Young, 1850.
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A detail of two salmon on a replica of Chief Johnson’s totem pole, Ketchikan, Alaska.
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Wilson recently observed, “For the first time in history a conviction . . .” Edward O. Wilson, Half-Earth: Our Planet’s Fight for Life (New York: Liveright, 2016), 1.

the hope that humans would learn how to colonize space before . . .: Stephen Hawking, Brief Answers to the Big Questions, 150.

poll in Washington state showed that seventy-seven percent of voters believed . . .: Jim Lichatowich, Salmon Without Rivers, 224.
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