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 One of the delights in growing up near the seashore is to go fishing.  As a boy, my friends and I fished regularly off a long wooden dock that jutted out from the Connecticut shore of Long Island Sound.  We fished mostly in August for snappers—juvenile blue fish—that were easy catch and good to eat.  When the tide was low and our baited hooks scraped the rocky bottom, there was great excitement when we occasionally caught an eel.  Cheers arose when the 16” to 18” yellow-brown, writhing “monster of the deep” was successfully landed.  This month’s letter will share some personal experiences with this extraordinary fish and some of the fascinating aspects of its complicated life cycle. 

 

 I remember clearly the durability of eels out of water.  Long after the snappers had died in the fish pail, the eel was still writhing among them.  In fact, our cook used to tell me that a skinned eel seemed to move on its own in the cooking pot.  Undoubtedly, this movement was triggered by spontaneous nervous reaction on the muscles of the dead fish.  Despite eerie reports from the kitchen, we enjoyed eating the firm white flesh of cooked eel.  Sadly, its flavorful taste is a prime reason for the rapidly collapsing population of Atlantic eels (Anguilla spp.) 

 

 Eels have become another example, like cod, of unregulated exploitation of a fishery stock leading to the disappearance of a thriving industry.  Even 40 years ago, when 17,000 tons of European eels were harvested, the demand steadily increased until the supply started collapsing in the last decade.  The American eel is considered a poor substitute for its larger European relative, and its commercial harvest is only slightly more than a tenth of that caught by European eelers. 

 

 Although European and North American eels spend most of their lives in fresh water, both species spawn in salt water.  They are, therefore, one of the relatively few catadromous fish as opposed to the more common anadromous species, which live in salt and spawn in fresh (such as salmon and herring).  In ancient times, Aristotle was interested in eels and thought they were born from earthworms, which in turn were somehow self-generated in wet soil.  The spawning grounds of eels are in the Sargasso Sea (south of Bermuda) and were only described as recently as 1920.  At that time, a Danish scientist carefully tracked ever smaller juvenile eels by studying tow net contents west across the Atlantic; he found the smallest larvae concentrated in the seaweed-abundant Sargasso Sea.  Amazingly, at whatever depths the tow nets were set, no mature eels were caught in the Sea.  We can only assume, therefore, that adults die after spawning and then sink to the bottom.  Scientists learned as far back as 1777 that eels reproduced by eggs, so that the gravid (full of eggs) female and the fertilizing male both must have to swim to that remote part of the Atlantic to spawn.    We have indeed progressed significantly in our understanding of eel reproductive physiology.   
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 From seasonal collection of the smallest eel larvae, we know that spawning occurs in March and April, some 18 months after adult eels have left their home rivers in Europe.  From their departure points in Northern Germany, for example, these eels swim about 3,500 nautical miles to their spawning grounds.  As in the case of some salmon, octopi and some spiders (see Charlotte’s Web), eels also die after spawning.  The larvae of the European eels are carried passively across the Atlantic by the Gulf Stream back to their home rivers; they are obviously genetically “hard wired” to navigate so far without adults to guide them.  They generally arrive back in October of their third year; eels are long-lived and can survive up to 50 years.  When they reach the coast the larvae metamorphose into a transparent form known as glass eels (or leptocephali).  Some stay near river mouths, but most move slowly upstream to occupy even the smallest brooks.  Their skin becomes pigmented; the back turns brown, the sides and underside yellow.  The males stop growing at five years (about 50 cm/20 inches) and remain in shore or near the river mouths, but the females migrate farther upstream and become considerably larger (up to four or five feet/1.5 m).  After 10 to 15 years in fresh water, the European eels again metamorphose into a form called silver eels with a black back and silvery-white sides and belly.  Their flesh is firm and fat and they stop eating.  Pectorial fins become more pointed and eyes larger as they prepare for their long migration to the spawning grounds.  They start usually at night in the early fall, and the urge is so strong that eels from remote ponds will occasionally “swim” across dew-wet meadows to reach the streams that lead to the sea. 

 

 The North American eel’s life cycle is very similar to that of its European relative, but its larval stage is a year shorter because it lives nearer its spawning grounds, which lie slightly farther southwest of the Sargasso and thus nearer the U.S. coast.  The larvae of the two species must mix near the edges of the two spawning grounds, yet both species, although bereft of parental guidance, seem to know exactly where to go on their return migration. 

 

 The American eel is not considered as delectable as the European.  About 20 years ago, however, the demand for eels became so great—evidently due to the over-fishing of the European species—that for two or three summers in the tidal streams, where I was brought up in Connecticut, commercial eelers set traps for them on the muddy bottoms.  I suspect they had a marginal harvest, for these fishers vanished one spring and I have not seen them since.  Eel traps are baited with dead fish and are entered through a funnel similar to a crab or lobster trap, making escape almost impossible. 

 

 In winter, when I was young (1930’s), first generation Italians used to spear eels through the ice.  Gorham’s Pond, where I skated when the ice was thick enough, was scarcely more than five or six feet deep with a muddy bottom.  A stone dam, originally built to power a mill, blocks easy access to the Sound, but at neap high tides the salt water may be as much as a foot over the dam, allowing eels and other fish access to and from the ocean.  The eel fishers, using an ax, cut a circular hole in the ice less than two  
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feet in diameter and then probed the bottom mud with a trident-tipped 10’ pole.  Although it was hard work, I recall the yield was fruitful and there were usually three or four big eels squirming on the ice at each hole.  Winter eeling seems to have vanished along the Connecticut shore in part because the shoreline ponds no longer freeze as often as they did when winters were colder.  

 

 In Europe, today’s eel population is estimated to be about one percent of what it was 20 years ago; American eels are in a similar state, with virtually no eels left in the Great Lakes.  Fishery scientists feel helpless because causes for the decline, other than over-fishing, are still unknown.  The transparent glass eels have innumerable predators on their return journeys to Europe and North America, but an additional reason for their relative scarcity may be that they are vulnerable to recent vagaries of the Gulf Stream.  Changes in strength or direction of its current could sweep eel larvae to their death in the Arctic.   

 

Not only are the two Atlantic populations collapsing, but Japanese eels, the third of the three species in the genus Anguilla, are also disappearing.  There, too, the cause is elusive.  Scientists still have no idea how many adults are spawning, but to help answer the question, Japanese scientists are developing a tag to attach to adults to follow them on their spawning migration.  It is hard for us in America to appreciate what an important delicacy eels are in Japan.  When the larvae reach the mouths of Japanese rivers as glass eels, they are netted by the millions, many of which are fed in farms until maturity to help meet the enormous demand.  In Japan, they have actually raised leptocephali on shark eggs after discovering that they especially liked to eat the yolks, but clearly such food would be prohibitively expensive for the huge numbers of eels demanded by the Japanese markets.  In the meantime, scientists are pressuring governments to begin harvest restrictions on what has heretofore been an unregulated fishery. 

 

 The loss of any species is egregious, particularly when blatant over-fishing may (notice I wrote “may”) be a primary cause of decline.  Along America’s east coast, severe catch restrictions over several years, including sports fishing, finally enabled striped bass/rockfish to recover to the level where they can, once again, be netted commercially.  With this recent successful effort, I am optimistic that we can repeat this success for eels. 
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