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First you see the birds—gulls and terns wheeling overhead, then swooping down to a wide expanse of water glittering with silver streaks.  The sea erupts with frothy splashes, some from the diving birds, others from foot-long fish with deeply forked tails frantically hurling themselves out of the water.  More and more birds materialize as if from nowhere.  The air rings with their shrill screams.  The boiling cloud of birds reveals that a school of menhaden, perhaps numbering in the hundreds of thousands, is being ravaged by a school of bluefish.

Attacking from below and behind to slash the menhaden bodies with their powerful jaws, the razor-toothed blues are in a killing frenzy, gorging themselves with the severed backs and bellies of their prey, some killing even when they are too full to eat, some vomiting half digested pieces so they can kill and eat again.  Terns skim gracefully over the surface with their pointed bills down, dipping to pluck bits of flesh and entrails from the bloody swirls.  Gulls plummet and flop heavily into the water, where a few splash about and squabble noisily over larger morsels.  As some lift with their prizes, the squabbles turn aerial and a piece occasionally falls back into the water, starting a new round of shrieking skirmishes.  Hovering high above the other birds, a male osprey scans for targets beneath the surface, then suddenly folds its gull-shaped wings and power dives through the aerial tumult, extends its legs and raises its wings high over its head an instant before knifing into the water in a plume of spray, emerges in another plume, and laboriously flaps its four-foot wingspan as it slowly climbs and soars away with a writhing menhaden held headfirst in its talons.  Beneath the blues, iridescent weakfish begin to circle, snapping at small lumps sinking from the carnage.  Farther below, giant but toothless striped bass gobble tumbling heads and other chunks too big for the mouths of the weakfish.  From time to time, bass muscle their way up through the blues, swallow whole menhaden alive, and propel themselves back down with their broom-like tails, leaving tell-tale swirls on the surface.  On the mud below, crabs scuttle to scavenge on leftovers. The panicked school of menhaden desperately races like a single creature, erratically zigging and zagging, diving and surfacing, pursued relentlessly by fish and birds. 

Then, as suddenly as it began, the wild scene dissipates.  The water becomes surprisingly tranquil, disturbed only by wind and wave.  Except for a few gulls lazily circling down and settling on the surface, the birds have disappeared. 

The menhaden school survives and swims on, its losses dwarfed by plentitude.  But a greater danger than predatory fish lurks nearby.

The birds have attracted a spotter-plane pilot who works for Omega Protein, the corporation that has a monopoly on the menhaden reduction industry, that is, converting billions of menhaden into industrial commodities.  As the pilot approaches, he sees the school as a neatly defined purplish mass the size of a football field.  He radios to a nearby ship, whose 170-foot hull can hold more than a million menhaden.  The ship maneuvers close enough to launch two 40-foot-long aluminum boats.  The boats share a single purse seine—a net almost a third of a mile long threaded with lines to close it like a purse.  The pilot directs the boats as they swing in a wide arc away from each other to deploy the net, surrounding and trapping the entire school.  Hydraulic power equipment begins to tighten the seine.  As the fish strike the net, they thrash frantically, churning up a wall of white froth that marks the inexorably shrinking circumference. Although each fish weighs only about a pound, there are so many in the net that it may now weigh as much as a blue whale, the largest animal ever to inhabit our planet.  The ship pulls alongside, inserts a giant vacuum tube into the midst of the trapped fish, pumps the menhaden into its refrigerated hold, and soon heads off to unload them at the Omega factory complex in Reedville, Virginia.  There they join the hundreds of millions of pounds of other menhaden hauled each year to this tiny town, thus making it in tonnage the second largest fishing port in the United States.  Not one of these fish has been caught for people to eat.  At Reedville, the fish are boiled and ground into fish meal and oil---hence the term “reduction.”  The oil from their bodies is pressed out for use in paints, linoleum, health food supplements, lubricants, margarine, soap, insecticide, and lipstick.  Their dried-out carcasses are then pulverized, scooped into huge piles, containerized, and shipped out as hog and chickenfeed, pellets for fish farms, and pet food. 

These two scenes—the natural and the industrial—have much in common.   The first shows nature at its most brutal and efficient.   The second shows capitalism as equally brutal and efficient.  The big difference is that the forces of nature, though unconscious, are here operating with awe-inspiring creativity and what seems brilliant rationality, while the force of capitalism, though created and operated by human consciousness, is operating with devastating irrationality.  For menhaden are the living keystone of the marine ecology of the Atlantic and Gulf coasts, and this single industry, now embodied in this single company, is grinding that keystone into profits for a few individuals, thus tearing down the entire structure of marine life as we know it.  

Maybe this all was best expressed in a 1997 episode of The Simpsons.  Evil tycoon C. Montgomery Burns claims that, under the tutelage of relentless environmentalist Lisa Simpson, he’s become a benefactor of society because he sweeps hundreds of millions of fish from the sea, grinds them up, and turns them into “Lil’ Lisa’s patented animal slurry”—“a high-protein feed for farm animals, insulation for low-income housing, a powerful explosive, and a top-notch engine coolant.” “Best of all,” he boasts, “it’s made from 100 percent recycled animals.”  When Lisa tells Mr. Burns that what he’s doing is “evil,” he responds, “I don’t understand.  Pigs need food, engines need coolant, dynamiters need dynamite . . . and not a single sea creature was wasted.”

Menhaden have always been an integral part of America’s history.  This was the fish that Native Americans taught the Pilgrims to plant with their corn.  This was the fish that made larger scale agriculture viable in the 18th and early 19th century for those farming the rocky soils of New England and Long Island.  As the industrial revolution transformed the nation, this was the fish whose oil literally greased the wheels of manufacture, supplanting whale oil as a principal industrial lubricant and additive by the 1870s.  In fact by then the menhaden reduction fishery had become one of America’s largest industries.  Overall, from the 1860s to the present, catching menhaden has been far and away the nation’s largest fishery.  In fact, since the end of the Civil War, more menhaden have been caught—not just by numbers but also by weight—than the combined Atlantic and Gulf commercial catch of all other finned fish put together

All these roles menhaden have played in America’s national history are just minor parts of a much larger story, indeed an epic story, of menhaden in America’s natural history.  For menhaden play dual roles in marine ecology perhaps unmatched anywhere on the planet.   And this is why the story of menhaden is the tale of the most important fish in North America. 

Although those hundreds of billions of menhaden were not caught for us to eat, we do eat them.  Although you won’t see menhaden in the supermarket seafood counter, they are there—in the flesh of other fish lying there on the ice.  Menhaden are crucial to the diet of most of the predatory fish on our coast, including Atlantic tuna, bluefish, weakfish, striped bass, swordfish, summer flounder, redfish, and king mackerel.  The great 19th-century ichthyologist G. Brown Goode exaggerated only slightly when he declared that people who dine on Atlantic saltwater fish are eating “nothing but menhaden.”  Menhaden are also a major component of the diet of many marine birds, including ospreys, gannets, and pelicans, and mammals, including porpoises and toothed whales.  Recreational anglers and commercial fishermen know that menhaden are by far the best bait for almost all our marine carnivores.   Menhaden scent is such a powerful attractant that it is sold to be sprayed on artificial lures.  Commercial lobstermen claim that they cannot make a living without baiting their lobster traps with menhaden.  Bluefish, porpoises, and other predators attack in such a frenzy that they sometimes drive whole schools onto beaches.  In his monumental volume A History of Menhaden, published in 1880, Goode expressed his wonderment at menhaden’s role in the natural world:  “It is not hard to surmise the menhaden's place in nature; swarming our waters in countless myriads, swimming in closely-packed, unwieldy masses, helpless as flocks of sheep, . . .  at the mercy of any enemy, destitute of means of defense or offense, their mission is unmistakably to be eaten.”

But Goode was only half right.  What he did not fathom was menhaden’s other, equally stupendous mission, in marine ecology.

Where did this enormous biomass of menhaden, so crucial to the food web above it, come from?  And why do all those marine carnivores go berserk in their mad lust for menhaden?  

Just as all those saltwater fish are composed largely of menhaden, those menhaden are composed largely of phytoplankton, tiny particles of vegetable matter, mainly algae.  For menhaden, eating is just as crucial an ecological mission as being eaten.  

Eons before humans arrived in North America, menhaden evolved along the low-lying Atlantic and Gulf coasts, where nutrients flood into estuaries, bays, and wetlands, stimulating potentially overwhelming growth of algae.  From this superabundance of algae emerged the superabundance of these fish—and the fish that eat these fish.  Menhaden are filter feeders that depend on consuming tiny plants and other suspended matter, much of it indigestible or toxic for most other aquatic animals.  Dense schools of menhaden, once numbering in the millions, used to pour through these waters, toothless mouths agape, slurping up plankton, cellulose, and just plain detritus like a colossal submarine vacuum cleaner as wide as a city block and as deep as a subway tunnel.  Each adult fish can filter an astonishing four gallons of water a minute.
  To appreciate this feat, turn on your faucet full blast and see if you can get four gallons in a minute.  You won’t.

These amazing creatures actually digest the cellulose they imbibe, a rare ability for fish and something we can’t do.  Terrestrial animals that digest cellulose usually have some special mechanism or modality (cows have four stomachs; rabbits and rats eat their own poop).  Menhadens’ filter feeding clarifies the water, allowing sunlight to penetrate.  This encourages the growth of aquatic plants that release dissolved oxygen while also harboring a host of fish and shellfish.

Even more important, menhaden’s filter feeding may also possibly prevent or limit algal blooms.  Excess nutrients can make algae grow out of control, and that’s what happens when overwhelming quantities of nitrogen and phosphorus flood into our inshore waters from runoff fed by paved surfaces, roofs, detergent-laden wastewater, over-fertilized golf courses and suburban lawns, and industrial poultry and pig farms. These devastating blooms of algae, including red tide and brown tide, cause massive fish kills, then sink in thick carpets to the bottom, where they smother plants and shellfish, suck dissolved oxygen from the water, and leave vast dead zones that expand year by year.

Marine biologist Sara Gottlieb compares menhadens’ role with the human liver’s: “Just as your body needs its liver to filter out toxins, ecosystems also need those natural filters.” Overfishing menhaden, she says, “is just like removing your liver.”
  If a healthy person needs a fully functioning liver, consider someone whose body is subjected to unusual amounts of toxins—just like our Atlantic and Gulf coasts.  If menhaden are the liver of these waters, should we continue to allow huge chunks to be cut out each year, cooked into industrial oils, and ground up to be fed to chickens, pigs, and pets? 

Menhadens’ two great missions—eating and being eaten—are tightly interwoven in the great web of marine ecology.   I asked WHY do all these marine fish and birds and mammals go berserk in their obsessive appetite to gorge on menhaden.  Just like us, all those marine carnivores have to have Omega-3 fatty acids.  These are ESSENTIAL nutrients.  And just like us, all those marine carnivores are incapable of synthesizing their own Omega-3.  We can get Omega-3 by eating certain grains, nuts, and, best of all, oily ocean fish.  Where can ocean fish get their Omega-3?  Only by eating other fish that somewhere along the food web had eaten vegetable matter, mainly algae, the best source of Omega-3.  Menhaden, the champion consumers of algae, are therefore their most direct and efficient source of Omega-3.  To us, menhaden are unappetizing because they stink with the oils derived partly from algae.  This stench is precisely what attracts all those marine carnivores, whose bodies tell them that bite for bite they are going to get more of those precious lipids from menhaden than from anything else they can possibly eat. 

Both of the crucial ecological functions of menhaden are now threatened by the ravages of unrestrained industrial fishing.  By the end of the 20th century, the population and range of Atlantic menhaden had virtually collapsed.  The estimated numbers of sexually mature adult fish had crashed to less than 13 percent of what it had been just four decades earlier.
  Northern New England had once been the scene of the largest menhaden fishery.  During the fall migration, menhaden formed a solid body, with the vanguard reaching Cape Cod before the rear guard had left Maine.  Today it is rare to see any schools of adult menhaden north of Cape Cod.   Menhaden managed to survive centuries of relentless natural and human predation.  But now there are ominous signs that we may have pushed our most important fish to the brink of an ecological catastrophe.   

To understand this crisis, we need to look at the history of America and menhaden. 





#########

The name “menhaden” comes from the Narragansett Indians’ name munnawhatteaûg, which means “he enriches the land.”
   What they meant by that was simple: used in modest subsistence farming, the fish bequeathed its rich nutrients to the soil.  The earliest 17th-century colonists used menhaden Indian style, burying the fish hill by hill with their seed corn.  When draft animals such as oxen were transported from England, farmers were able to plow large fields, making it possible to plant the Indian corn not just as a subsistence crop but as a market commodity.  The European plow agriculture suitable for grains such as wheat, rye, and barley was now also being used for corn, a crop the Indians had developed for cultivation with a hoe.  Because of its exceptionally high yield and resulting profits, corn tended to lure farmers into monoculture, quite unlike the Indians’ ecologically sound methods of mixing plants, such as using corn stalks as bean poles for legumes that hold nitrogen in the soil.   Corn demands an extremely high supply of nutrients, especially nitrogen to stimulate fast growth of the lush stalks as well as phosphorus and potassium to make the stalks and roots firm enough to hold the cobs.  One way the Indians met this need was by planting the corn in new grounds, which they could do simply by moving the farm, a solution unavailable in a European system based on private ownership of the land.
  

By the late 18th century, many of the farms in New England and Long Island were suffering from severe soil exhaustion.  Farmers along the shores of Long Island, Connecticut, and Rhode Island started becoming part-time menhaden fishermen.  When the fish were spotted, farmers rushed to their boats and rowed out to trap the school between their seine and the shore. The seine was secured to a massive cast-iron black capstan on the beach, where a lumbering horse trod around and around, turning the capstan and thus pulling the net with its thrashing masses of fish, sometimes weighing fifty tons or more, toward the beach. 
   As hundreds of thousands of writhing and dying menhaden piled up on the sand, eager farmers from the surrounding area came to purchase some of this cheap manure and truck it back in their horse-driven wagons for their own fields.


Then came the Civil War and its aftermath, which accelerated America’s transformation from a rural, agricultural society into an urban industrial society.  A smaller and smaller population was growing food and a larger and larger population needed to be fed.  There were now demands for enormous quantities of both fertilizer for farms and oils for industrial processes and products.  Hence the birth of the menhaden reduction industry, America’s first truly industrialized fishery.  The steamship, that mechanical monster that marked the doom of the sail-powered warship during the war, immediately became an equally ominous weapon aimed at the teeming masses of menhaden that had once seemed inexhaustible.


It was boom time for the reduction industry.   The whaling industry was suddenly dwarfed by the menhaden industry, and some of the most prominent whaling ports were abruptly converted into menhaden ports.  Hundreds of ships hunted schools, schools sometimes forty miles long, up and down the coast from Maine to Florida.  Strewn along the entire eastern seaboard, more than a hundred factories belched smoke and the stench of dead menhaden as they processed the fish into oil and fertilizer.

In the decade after the Civil War, nowhere did the Gold Rush frenzy explode greater than in Maine.  Between 1866 and 1876, more than twenty menhaden factories suddenly materialized on these rocky shores.  A flotilla of 300 vessels, including dozens of mass-produced steamships, were supplying the factories’ insatiable appetite for Maine “pogies.”
  


As the menhaden steamships spread their huge purse seines and hauled millions of menhaden back to their factories for industrial processing, Maine’s other commercial fishermen suddenly found their livelihood threatened.  The fish they hunted were disappearing because the food these fish needed were disappearing into the menhaden factories.  The commercial fishermen revolted, rioting in the towns of Bristol and Bremen, and burning down at least one menhaden factory.  Then they turned in their desperation to the Maine legislature to demand the outlawing of the reduction industry. The manufacturers responded that menhaden are “practically inexhaustible.”  After a long fight, the fishermen won.  In 1879, Maine became the first state to ban the menhaden reduction industry from its waters.

But it was too late.  The menhaden were gone.  Marine scientists claimed this was just a cyclical event, probably due to water temperature, and predicted that the menhaden would soon return.  They were wrong. 
What had happened to those myriads of menhaden in Maine waters, where they had been so wondrously abundant?  Nine years later, the New York Times was still reporting that nobody had “been able to discover why the masses of [menhaden] which once lined the rugged shores of Maine [are]. .  . no longer go there . . . . [N]ow the factories there are rotting down.”
  Marine scientists were confounded because they were still following the leadership of Thomas Henry Huxley, who wrote in 1883:  “ . . . all the great sea fisheries, are inexhaustible; . .  . nothing we do seriously affects the number of the fish.  And any attempt to regulate these fisheries seems consequently . . . to be useless.” 

Similar stories repeated down the Atlantic coast, as the reduction industry caused crash after crash of the menhaden population and thus self-destructed.  The collapse swallowed up the southern New England fishery, including the 13 factories that had ringed Narragansett Bay, along with the reduction industry that had transformed both the economy and marine ecology of Long Island and coastal New Jersey.  State after state followed Maine’s example, outlawing the industry after most of the damage had been done.  The fierce struggles initiated by Maine’s commercial fishermen against the reduction industry have raged continually for more than a century and a quarter, with recreational anglers and environmentalists today pitted against the Omega Protein monopoly in a life and death struggle over the environment.

While the battle was nearing its climax in Maine, physical confrontations were erupting in the rich fishing waters of New Jersey.  Sometimes the battles verged on actual warfare.  In 1877, Jersey fishermen and recreational anglers threatened to procure cannons and “fire on the marauding steamers.”
  In 1882, the legislature passed a bill outlawing the reduction industry, only to have it vetoed by the governor. 


The fight to get the menhaden reduction vessels out of Jersey waters would go on throughout the 20th century.
  Finally in 2001, the legislature passed and the governor signed a bill just like the one vetoed back in 1882, making New Jersey the 12th Atlantic state to ban the industry.

The natural history of this fish is breathtaking and its national history in America, virtually unknown, is astonishing.  Equally amazing is its cultural history.  It’s not too often that one finds a radical shift in cultural consciousness occurring in the blink of an historical eye.  Yet in a period of about a dozen years, the fight over menhaden was generating the concept of the interdependence of species and forcing this concept into public culture, forming the core of an ecological consciousness with a new vision of human relations to the life of the sea.  Food chain, web of life, ecology—these everyday 21st-century ideas grew from this struggle.  


By forcing people to rethink predator-prey relations, menhaden demanded a revolution in American cultural thought.  Although other humans have eaten almost every kind of terrestrial animal and insect, the land animals generally eaten in Europe and America are not predators.   So we raise sheep, cattle, pigs, chickens, ducks, geese, and turkeys for us to eat, and we protect them against the other animals that want to eat them, such as wolves, foxes, mountain lions, coyotes, raccoons, and possums.  From the colonists on, the attitude toward terrestrial predators was simple:  Kill them!  The colonists had a massive—and fairly successful—program aimed at exterminating wolves.
  Protecting prey in order to preserve predators would seem like protecting sheep in order to preserve wolves.


Although the animals at the meat counter are mostly terrestrial prey species, the animals at the fish counter are mostly marine predators.  When it comes to fish from the sea, we Americans generally eat carnivores.  Most of our food and game fish are devourers of flesh and savage predators of other fish.
  So protecting menhaden to guarantee a good supply of bluefish at the fish market was something like protecting chickens to guarantee a good supply of foxes at the meat market.  But if predators depend on prey, and we value the predators—well, you see where that leads: to that radical notion of the interdependence of species.


Were the purse-seiners indeed taking away the fish that the other fish needed to eat?  Was this a major cause of the obvious decline of America’s food fish?  Were the menhaden “monopolists” and “capitalists” menacing the livelihood of fishermen?  Arguments and counterarguments reverberated in the only public media of the period, newspapers and magazines.  This fierce fight for public opinion succeeded in making environmental questions part of popular discourse and consciousness.

In 1882, in the early stages of the debate, the New York Times contemptuously dismissed menhaden as this “mongrel fish” and scoffed at “that relationship which one creature is supposed to bear to another.”  The Times ridiculed the claim that “the enormous takes” of menhaden “deprive edible fish of their food.”  The Times attempted to refute such a silly notion by parroting the inexhaustibility argument of Thomas Henry Huxley and other scientists:  “It has been shown over and over again that man’s take of the sea fishes is utterly insignificant when the whole bulk of the fish is considered.  Predaceous fish and birds, all the natural enemies of the fish, destroy more perhaps in a single hour than man captures in the year.”
  The Times writers of course had not yet witnessed the full destructive potential of human technology. 


By the early 1890s, consciousness had dramatically shifted.  In 1893, just eleven years after pooh-poohing the concept of the interdependence of species, the New York Times published a major article with headlines spelling out its new position: “Food for Predatory Fish: Menhaden, The Ocean’s Vast Animal Pasturage.  The Common Fodder That Affords Subsistence to All the Game Species of the Sea Gradually Decreasing—Necessity of Protecting Mossbunkers in Order to Preserve the Food Fish—Destructive Results of the Use of Purse Nets.”  Here appeared a true ecological vision of menhaden and the sea: “Like the grasses of the far-rolling prairie are they in number, and like them they transmute the raw material of the soil” into food “for a multitude of other forms of life.” 


Although ecological, this vision of menhaden was only partial and certainly not holistic.  Repeating Goode’s 1880 formulation, it still saw only half of the whole:  “The menhaden is to be considered as mere fodder; his mission is to be eaten; he exists only for others.”  A touch of wonder comes from sensing the scale of this mission:  “The need therefore of its existence in swarming myriads is readily appreciated, and renders creditable statements that otherwise would seem too marvelous for belief.  In the opinion of competent authorities the number of menhaden annually destroyed by other fish along our coast exceeds in weight that of the entire human population of the globe, and yet the surviving multitude is impressive in its vastness.”  The Times then stated as fact that menhaden “render subsistence to every predatory fish that inhabits its waters.” 


Half a century later, the ecological consciousness of the 1890s was swept away by the tide of victory culture that deluged America in the 1940s.  The Second World War had ended in what seemed a triumph of American technological might, and the nation looked forward to an epoch when the genie of technology would continue to grant the country invincibility and boundless prosperity.


And indeed there were no limits for the menhaden reduction industry, which was by then based in coastal North Carolina and the Chesapeake.  Menhaden corporations scooped up “surplus” warships, almost brand-new minesweepers and submarine chasers at negligible cost.  These rugged vessels had been designed for rough ocean seas and were already equipped with state-of-the art communications equipment.  Once retrofitted for bunker fishing, the weapons of war could be hurled at the huge offshore schools that had so far withstood three quarters of a century of assaults from the industry.

Now all that was needed was a modern method to locate these schools.  The obvious solution was the weapon that had supposedly won the war: the airplane.  Locating the schools no longer depended upon the sharp vision of a lookout in the crow’s-nest of a ship wallowing amid the ocean’s waves.  A spotter plane, canvassing huge areas at relatively high speeds, could quickly spy the schools.  For the first time, menhaden’s oceanic spawning was seriously endangered.

  I was fortunate to find the man who revolutionized the menhaden industry, its first spotter pilot, Hall Watters.  Watters, who had been a youthful fighter pilot during World War II, pioneered the methods still used in the fishery.  Guided by Watters, the ships, designed for trans-Atlantic patrols, were able to net schools as far out as fifty miles, some with so many egg-filled females that the nets, he said, “would be all slimy from the roe.”

Watters believed that “1960 was really the turning point” in the one-sided war against the fish.  He vividly remembered that year spotting a school about “five city blocks in diameter” and “dragging mud in 125 feet of water,” that is, solid all the way from the surface down to the seabed.  "I couldn't believe they could destroy a school that size," he told me, but boats managed to surround and annihilate the entire school.  After 1960, he observed the schools getting smaller and smaller.

The popular media were expressing boundless enthusiasm for this unrestrained slaughter.  A 1949 article in National Geographic boasted that “more menhaden have been taken from American waters than any other species” and enthused to its readers about how “Uncle Sam’s largest commercial fishery” enriched their lives:

The soap in your kitchen and bathroom is apt to contain menhaden oil.  The linoleum on your kitchen or office floor, the varnish and paint that decorate the furniture and walls in your home, and your waterproof garments may have been made with the oil.  Steel manufacturers use the oil in tempering their product.


LIFE magazine’s 1951 treatment, titled “Biggest Ocean Harvest: The lowly menhaden, top U.S. commercial fish, is hunted by scientifically equipped task force,” expressed the ethos of the period by focusing on the electrifying wonders of science and technology.  To reap the “rich marine harvest” of this “most-caught fish in American waters,” the “menhaden men” use the very latest in technology: airplanes, “the radio telephone,” and “their most important scientific acquisition,” the Bendix “electronic fish finder,” adapted directly from wartime sonar.
 

The victories over the menhaden, while of course not as spectacular or devastating as the thousand-plane bomber raids that thrilled the nation during the actual war, were in their own quiet way certainly formidable—and ominous for the environment. 


In the year 2000, still living in his native North Carolina town of Wilmington at the age of 75, Hall Watters summed up the story cogently: "The industry overfished their own fishery and they destroyed it themselves.  And they're still at it."  Referring to himself and the other spotter pilots, he said, “We’re the worst culprits.”  "If you took the airplanes away from the fleet," he said, "the fish would come back but the company would go out of business because they couldn't find the fish." 


By the time Hall Watters used the word “company” in the year 2000, he meant just one company because by then that’s about all that was left.  The familiar pattern of overfishing, population collapse, and industry consolidation had repeated itself with a vengeance along the entire Atlantic seaboard and was then ravaging the Gulf.

As the menhaden population crashed, numerous small and medium-sized companies went bankrupt or were bought out by bigger companies.  The corporate consolidation continued relentlessly.  One by one, every company in the Atlantic was gobbled up by Zapata, a corporation originally founded in 1953 by George H. W. Bush as an oil and gas wildcatter.  In the 1990s, turned itself into Omega Protein—a jazzy new name more fit for a health-food company—which now has a virtually total monopoly on the menhaden reduction industry.  With its fleet of 61 ships, 32 spotter planes, and five production facilities in Virginia, Louisiana, and Mississippi, Omega each year slaughters billions of menhaden.  

Disintegrating fish factories and rotting bunker vessels are scattered along the East coast of the United States, grim remains today of the industry that wiped out most of the Atlantic menhaden.  On Cockrell’s Creek in Virginia is all that is left of the once vast industry that hunted Atlantic menhaden from Maine to Florida: Omega Protein’s East Coast factory complex, airfield, and fleet.  

The great oceanic schools are also gone.  By 2005, almost 80% of Omega’s catch was coming out of the Virginia waters of Chesapeake Bay.  Four centuries ago, when Captain John Smith explored the Chesapeake in 1608, his two-ton barge plowed through astonishingly dense schools of menhaden in “divers places” throughout the waters of the Bay.  They were “so thicke with their heads above the water,” Smith wrote, that “we attempted to catch them with a frying pan.”  When not surrounded by these solid schools, Smith and his crew looked down through crystal-clear water all the way to a wonderland of life on the bottom of the Bay, thick with healthy vegetation teeming with vast hosts of fish and giant crabs.  Some other creatures then abounding in the Chesapeake were dolphins, alligators, sea turtles, giant sturgeon, manatees, and Atlantic gray whales—a species that’s now extinct.  Hundreds of species of fish still inhabit or range into the Chesapeake, once the world’s capital in striped bass, bluefish, weakfish, croakers, blue crabs, oysters, and, of course, menhaden.  The Bay once produced more seafood per acre than any body of water on Earth.  That is not “once” as in “once upon a time”; it was true until 1975.
   But today this tremendous ecological wonderland is fast becoming an ecological nightmare.   

Two great filter feeders used to keep the Chesapeake’s waters healthy and crystal clear, thus also nurturing the Bay’s lush seabed garden that hosted its profusion of animal life.  On the bottom were the oysters.  Pouring through all the Bay’s waters were billions of menhaden. 

The oyster reefs were once so thick they constituted a hazard to navigation.  As late as 1912, special express trains full of oysters from the Chesapeake left Baltimore every night headed for Saint Louis and Chicago, while canned Chesapeake oysters were sold around the world.
  They too seemed inexhaustible.  But by the 1930s, oysters were crashing from overfishing.   By the 1990s, the Bay’s oyster population was less than one percent of what it had been in the 1890s. 

Now menhaden are heading for the same fate.   The oysters are now gone, and Omega has slaughtered so many menhaden that they no longer are a significant filter.  We have come a long way from 1967, when a landmark study calculated “that if all of the menhaden landed in Chesapeake Bay in one season were present in the bay at one time, they could filter all of the water in the Virginia portion of the bay and its tributaries twice in 24 hours.”
  

Without the Bay’s two great filters and overflowing with excess nitrogen, juiced-up algae run amok until they explode in unprecedented huge and deadly blooms, leaving vast, continually expanding dead zones.  Large parts of the Bay in the summer are now not just hypoxic but actually anoxic, having practically no dissolved oxygen.  By 2005, Ben Cuker’s annual survey disclosed that “All the way from south of the Potomac to the Bay Bridge the water below eight meters” was “anaerobic, uninhabitable by any organism that demands any significant amount of oxygen.”
 

Omega’s unrestrained slaughter is certainly having a catastrophic ecological effect on menhaden’s other great mission—being eaten.

 The watershed of the Chesapeake is the world’s principal spawning area as well as nursery for striped bass.  Perhaps as many as 90 percent of the stripers on the Atlantic coast were actually spawned in the tributaries of the Chesapeake.  It’s not just coincidence that this main spawning area and nursery for stripers was also the Atlantic’s main nursery for their most essential food: menhaden.

Back in the early 1980s, Atlantic striped bass seemed to be a doomed species.  But thanks to a powerful alliance of environmentalists and saltwater anglers, these magnificent fish are today once again abundant not just in the Chesapeake but along much of the Atlantic seaboard.
  The miracle of the striped bass is a wonderful success story and a thrilling lesson in what can be done when people unite to defend the environment.  But at the same time it also highlights the hidden dangers when we fail to comprehend the holistic essence of ecology, specifically the interdependence of species.  The dark side of the striper story has in turn led to a deeper awareness of menhaden’s complex role in the ecology of the Bay.

  Recent studies have shown that Chesapeake striped bass are suffering from poor nutrition and resulting disease, including widespread infection with various mycobacteria, a kind of fish tuberculosis.
  Many scientists now believe that the stripers are sick because they are malnourished and malnourished because they are not getting enough menhaden to eat. 

If striped bass cannot get enough menhaden to eat, what will they eat?

How about baby crabs?  Chesapeake stripers, especially the resident males, may now be consuming prodigious numbers of young blue crabs because they are being deprived of their normal diet: menhaden.  Historically, stripers ate virtually no crabs, 
 and the shift away from menhaden to crabs has severely weakened their health.
 


The Chesapeake is also the main nursery for weakfish, a species highly dependent on juvenile menhaden.  When weakfish go head-to-head with stripers for the depleted menhaden population, who’s going to win out?  Thus the coastwise scarcity of weakfish is hardly surprising.  Nor is it too surprising to find weakfish in the stomachs of stripers.  


When the spawned-out female stripers that leave the Chesapeake and the migrating hordes of ravaging bluefish can’t find the menhaden they need for quick nutrition and high a high dose of lipids, what will they devour?  Well, what are the closest relatives of menhaden in these waters?  Answer that question, and you may solve the mystery of the disappearing shad and river herring all along the Atlantic coast. 

The Atlantic States Marine Fishery Commission has never imposed any meaningful limit or restriction whatsoever on the menhaden reduction industry.  Finally in 2006, the ASMFC placed a “cap” on the amount of menhaden that Omega Protein could take from the Chesapeake.   But the cap was 109,000 metric tons a year— 4,000 tons HIGHER than the company’s average catch over the previous five years.  In other words, Omega—which fought against any limit at all—was being granted a license to catch just as many fish as it could. 

Then came the shocker.  The Chesapeake catch for menhaden in 2006 was a mere 65,000 metric tons, appallingly lower than any previous year.  In 2007, the catch had plummeted even further, to 56,000 metric tons.  This was a true crash.  And it portended a catastrophe for the entire Atlantic coast.

By 2009, the official stock assessment of the ASMFC showed that in 25 years, 88% of the menhaden population had disappeared.  [image: image1.jpg]



Although it’s now fashionable to pay lip service to ecosystem management, we still have a system based exclusively on single-species management, which assumes that each species is swimming around all by itself in an aquarium with all the food that it needs and that our only task is to guarantee each commercial fishery its (MSY) Maximum Sustainable Yield.  The fight to save menhaden challenges these assumptions and has the potential to begin true ecosystem management.

And what if we do succeed in saving and restoring menhaden?  Imagine that scene with which I opened this talk expanding more and more until it fills the waters of the Atlantic coast--as it did until the middle of the 19th century.  Let us imagine, if we can, recovering that great bounty of nature that we have almost entirely destroyed, that fabulous marine environment that awed the first European voyagers to this continent.  
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