
On the April new moon in Wormley Creek off the York River, all seems calm. 

Spring peepers trill their bright evening song, heralding the change in 

the season. The rich sweet scent of honey locusts in bloom rests upon the moist 

evening air, which has finally lost the cold edge of winter that blew off the southern 

Bay. On the surface, the dark water of the inbound tide seems to barely move. But 

beneath, an epic journey is under way, a story that’s been ongoing for thousands of 

years, spanning thousands of miles, of which we are only now beginning to under-

stand fragments.  ¶  Just upstream of the creek, on Wormley Pond on the Yorktown 

Battlefield, an odd looking contraption does its work. There’s a drywall-mud bucket 

connected by a pipe to a narrow wooden tray, resting at an angle of between 15 

and 45 degrees. The floor of the tray is covered with a fabric used for erosion 
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Misunderstood and  
 mysterious, the American eel is facing  
     challenges that Bay scientists are  
        working to unravel.

Long Way  Long Way  
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control, and over it trickles a constant flow of 
water. All night long, engaged in their myste-
rious, compelling journey, hundreds, some-
times thousands, of tiny animals that look 
like nothing so much as transparent ribbons 
follow their inborn compulsion to seek fresh 
water, climbing and wriggling up the ramp, 
which leads them into the bucket. In the 
morning, Troy Tuckey, a research scientist at 
the Virginia Institute of Marine Science, will 
examine the night’s catch, collecting long-
term data about these remarkable, elusive 
creatures who have been traveling into and 
out of the Chesapeake for eons, and about 
whom we know next to nothing. 

“It’s a pretty amazing creature,” Tuckey 
says. “We don’t have a good handle on their 
biology or their ecology. There’s a lot of 
mystery involved.”

Say “American eel,” and the response will be 
nearly universal: Gross! Slender, slimy, wrig-
gly, eels look more like snakes than fish, and 
so are often painted with the same knee-jerk, 
negative brush that people tend to apply to 
reptiles. But look more closely, try to get past 
the Rodney Dangerfield lips and the slippery 
skin, and you might see some elegance in the 
long, continuous pectoral and dorsal fins, which 
join seamlessly into a tail fin and propel the 

animal whip-like through the water. The tiny 
“glass eels”—the barely juvenile version of the 
adults—swimming into Tuckey’s bucket shim-
mer with a kind of otherworldly iridescence, 
their enormous black eyes in sharp contrast to 
the gossamer web of their bones, as they ribbon 
their way through the water. And when you 
learn the few things that we do know about this 
fish, and some of the things we can only infer, 
your gross factor may instead turn into some-

CloCkwise from above: Glass eels being poured from bucket to sieve; Troy Tuckey’s glass-eel 

collection device; Steve Minkkinen of the USFWS holding an elver eel; and one of Mink-

kenen’s trapping device for elver eels along the Conowingo dam.

PreCeding Pages: A scientist holding a handful of eels in front of the Conowingo dam.
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thing like wonder, or at least grudging respect. 
The American eel, Anguilla rostrata, also 

known as the freshwater eel, has some cool 
words attached to it. One is “catadramous,” 
which means that eels migrate from freshwater 
to saltwater to spawn—the opposite of better-
known anadramous Chesapeake species like 
striped bass, which travel the opposite direction 
to accomplish the same goal. Eels are, in fact, 
the only catadramous species in North America. 
Another is “panmictic,” which means that eels 
from the entire western Atlantic Ocean range—
from Greenland to the St. Lawrence River in 
Canada to Mexico and even South America—
come together in one place at one time to 
reproduce. That one time is sometime after late 
fall, and the place is the Sargasso Sea, in itself a 
unique piece of the world. 

A swath of ocean approximately two million 
square miles lying more or less between Bermu-
da, the West Indies, and the Azores, the Sargasso 
Sea is the only sea in the world bordered by wa-
ter, not land. Its boundaries are defined instead 
by currents—the Gulf Stream to the west, the 
North Atlantic Current to the north, the Canary 
Current to the east and the North Atlantic Equa-
torial Current to the south. Somewhere in this 
vast sea, all sexually mature eels gather, includ-
ing those from European populations who have 
similarly migrated downstream from freshwater 
sources and crossed thousands of miles of open 
ocean. Here, they meet to spawn—according 
to some accounts by plunging to untold depths 

(although this wonderfully Shakespeareian ele-
ment of the story isn’t known for sure), where 
the adults release their eggs and sperm, and 
then die. We don’t know yet where, exactly, this 
happens, or how, since no one has ever found 
the precise place or witnessed the event. Like so 
much of what happens in the world’s oceans, 
the details remain in shadow. 

“How much don’t we know? A lot more than 
we do. We don’t know why they go where they 
go to spawn, we don’t know how many go to 
spawn,” says Sheila Eyler, a fishery biologist 
with the U.S. Fish and Wildlife Service (USFWS) 
Mid-Atlantic Fish and Wildlife Coordination 
Office. “It’s a big place out there. This is a hard 
thing to track down.” We also don’t know exactly 
how old they are when they spawn, nor do we 
know why some eels become sexually mature at 
relatively early ages, like four years, while others 
wait until their thirties or forties. One more thing 
we suspect but don’t know for sure is whether 
they can “choose” to become female, depending 
on their environmental circumstances and the 
population density where they are living.

At any rate, after the adults spawn and die 
(and scientists are also making an educated 
guess through inference about that mortality), 
the eggs float to the surface, where they hatch 
into tiny, clear larvae called leptocephali—lepto 
for leaf, cephalis for head—for that is what 
they resemble, transparent willow leaves with 
heads. It is here, thousands of miles of open 
ocean from Troy Tuckey’s small wooden ramp 
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on Wormley Pond, where the eels’ journey to 
freshwater begins. Somehow, the larvae of the 
European population of baby eels know to 
gravitate toward the currents that will inevitably 
take them back to Europe, while those who are 
from the Chesapeake and other western Atlantic 
geographies find the currents that will propel 
them westward. 

After about a year of drifting and riding cur-
rents, the baby eels heading for the Chesapeake 
are close to the coast and have grown into 
juveniles, called glass eels. No longer flat little 
willow leaves, these tiny replicas of their adult 
selves are still transparent but now have the 
fins and body parts of mature eels. Somehow 
sensing fresh water, they begin to move into the 
Bay and upstream. Over time as they grow into 
elvers, they develop their yellow coloring, and 
because they can breathe not only through their 
gills but also through their skin, they can move 
around obstacles in the water by wriggling on 

land in mud and wet grass, as long as it’s damp. 
In this way they work their way toward the fresh 
water that they seek, traveling hundreds of miles 
over years, once they’ve reached the coast, to 
attain their goal.

Some eels remain in estuarine waters, while 
others continue to travel far upstream into fresh-
water. After years in either—and it seems that 
those in freshwater tend to mature later and live 
longer than those who stay in estuaries—the eels 
begin the ultimate transformation that will enable 
them to make their final oceanic passage. 

“Called silver eels, they are dark, with bronze-
black backs and silver undersides,” according 
to the USFWS. “Fat reserves increase to fuel the 
long ocean swim, for eels do not feed during 
their migration in the open ocean; in fact, their 
gut begins to degenerate. Eyes double in size 
and change in sensitivity toward blue, enhanc-
ing eels’ vision in deep water. The blood vessels 
feeding their swim bladders increase in number, 
allowing increased gas deposition and reduced 
loss of gas, both critical for buoyancy.” In untold 
droves, they leave the Bay—and every other 
inlet and estuary along the western Atlantic 
seaboard—in autumn, seeking the fastest out-
bound water and speeding toward the Sargasso 
Sea, where their last dramatic dance will take 
place, unseen and unsung. 

At the top of the Chesapeake, 
a couple hundred miles from 

Troy Tuckey’s monitoring of 
glass eels on the York River, Steve 
Minkkinen, project leader of the 
Maryland Fisheries Resources 
Office with the USFWS, is also 
catching inbound young eels. 
They left the Sargasso Sea 
about two years ago, and now 
they have reached what seems 
to be the end of the road: the 
Conowingo Dam near the mouth 
of the Bay’s mother river, the 
Susquehanna. Although the dam 
has lifts for shad and herring, 
which are traveling upriver from 
the sea to spawn, the lifts aren’t 
suitable for the elvers, which 
need slower water and the ability 
to move at night to avoid preda-
tors (the fish lifts only operate 
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continued on page 58

during the day). So Minkkinen provides an area 
where fresh water trickles down some riprap, 
which lures the elvers into a collection chute 
covered with landscaping cloth. “They have a 
tremendous ability to climb and a great desire 
to move upstream,” he says. “They climb the 
riprap and into the chute, and that moves them 
into a tank. We hold them there until we have 
enough to move them, then we truck them 
above the York Haven Dam,” the fourth and final 
of the big dams on the lower Susquehanna. 

Before the Susquehanna was dammed, the 
watershed teemed with eels that migrated as far 
upriver as New York and supported a thriving 
river fishery. Although the Conowingo was built 
in 1928, even in the 1930s, enough eels remained 
in the watershed that during the outbound migra-
tion, fishermen caught tens of thousand of them 
in enormous rock weirs called eel walls—huge 
V-shaped walls across a portion of the river. At 
the bottom of the V was a sluiceway where eels 
were funneled into baskets. The perfect river-bot-
tom contours between Nescopeck and Wapwal-
lopen provided such rich fishing that this region 
held “perhaps the greatest concentration of [eel] 
walls on the North American continent,” wrote 
Don Shiner in a January 1953 article in Pennsyl-
vania Angler. “Between these two little towns, 

above: The USFWS’s elevator device built at the base of the 

Conowingo dam for eels to climb/swim their way to fresh wa-

ter. left: Minkkinen and other USFWS biologists catching eels. 

oPPosite Page: Elvers climbing to base of Conowingo Dam on 

the Susquehanna River (top) and a USFWS biologist weighing 

and measuring an American eel.
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a distance of five miles, there were as 
many as 39 eel walls in operation at one 
time, 28 of them being within a distance 
of two miles.” 

Shiner’s article describes how eels 
were used for far more than just food 
or bait, as they are today: “Little of the 
eel was wasted . . . farmers used the 
eel skins to make laces for their work 
shoes and to tie their [grain thrashers] 
together. Carpenters who acquired sore 
wrists as a result of using a hammer 
excessively bound their wrists with a 
fresh eel skin and claimed that soreness 
and swelling were soon drawn out. 
Likewise, those suffering with rheu-
matism bound an eel skin around the 
infected joint and it was said to remove 
much of the pain and speed recovery.” 
By the time of Shiner’s article, the eels 
in the Susquehanna were gone, as was 
the fishery and its traditions. 

In 2004, Minkkinen began collecting 
eels at the base of the Conowingo in 
an effort to get information about how 
many eels were migrating, to learn what 
environmental variables affected their 
movement (such as hurricanes and trop-
ical depressions), and to develop a way 
to easily gather and move eels above the 
dams to release them upstream. They 
caught about 42 eels that first year; in 
2013, they caught 300,000.

“We’ve stocked almost 600,000 eels 
up in the watershed since we started 
and we’re doing some really cool sci-
ence,” Minkkinen says. “We estimate 
there should be at least 11 million eels 
in the watershed if the dams weren’t 
there. Historically, eels comprise about 
25 percent of the fish biomass in East 
Coast streams, so typically they’re  
very abundant.” 

Dams are an obvious major obstacle 
to eels, but also perhaps for more subtle 
reasons. The eels that travel farthest up-
stream live longer than estuarine eels—
up to 40 years—and they are typically 
large females. “The eel populations have 
declined since the 1970s,” Minkkinen 
says. “If you have large amounts of habi-
tat that aren’t available to eels, and these 

long way Home 
continued from page 37  
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habitats produce these large pregnant 
females, these blockages are serving to 
reduce the population as much as any 
harvest does.”

Eels are harvested throughout their 
lives, but most heavily as glass eels 
and migrating adults. Landings in the 
Chesapeake have represented as much 
as 60 percent of the commercial har-
vest since the mid 1990s, according to 
a report by VIMS. In recent years, the in-
satiable Asian market for glass eels as a 
culinary delicacy has driven the market 
price as high as $2,000 a pound. Glass 
eels are also harvested for aquaculture, 
since no one has ever been able to 
spawn eels in captivity. Only Maine and 
South Carolina still have a permitted 
fishery for glass eels; in 2012, according 
to the Atlantic States Marine Fisheries 
Commission (ASMFC), the harvest 
from both was 22,215 pounds, valued 
at nearly $40 million, “20 times greater 
than the average value for the past 11 
years,” the agency says. These numbers 
only reflect the reported catch; Eyler 
says there is “a huge issue of poaching 
and black market sale of glass eels.”

Commercial landings for adult eels 
have dropped significantly since the 
1970s, when they reached as much 
as 3.6 million pounds, but since the 
late 1980s they have fluctuated from 
1.5 million pounds to 700,000 pounds. 
“According to the 2012 benchmark 
stock assessment, the American eel 
population is depleted in U.S. waters,” 
the ASMFC says about the species on its 
website. “The stock is at or near histori-
cally low levels due to a combination 
of historical overfishing, habitat loss, 
food web alterations, predation, turbine 
mortality, environmental changes, tox-
ins and contaminants, and disease.”

In 2010, the Center for Environmental 
Science, Accuracy and Reliability peti-
tioned the U.S. Fish and Wildlife Service 
to list the eel as endangered; in 2011, 
the USFWS agreed to examine the issue 
and, after some legal wrangling in be-
tween, announced it will publish its pro-
posed rule by September 2015. It’s not 
the first time the USFWS has considered 
the eels’ status; in 2007 it determined 
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that endangered status wasn’t necessary, 
but much has changed since then. 

Habitat loss and turbine mortal-
ity can be directly attributed to dams. 
Among the other things Minkkinen is 
studying is how many sexually mature 
eels survive being flushed through 
the turbines at the four dams on the 
Susquehanna they must transit during 
their downstream migration back to 
the sea. Environmental changes include 
climate change and particularly how it 
is affecting the ocean’s currents. These 
currents are the conveyors that carry 
the tiny glass eels to the coasts, Eyler 
says, and they provide the zooplankton 
that eels eat. “The concern is that if 
there is a shift, they might not get here 
on time. And slight changes in ocean 
temperature can affect the food source 
for glass eels, so they might not survive 
before they get to the coast.”

Eels also are being attacked by a 
parasite that’s native to the Japanese 
eel and lives inside the swim bladder. It 
can inhibit the eels’ ability to grow and 

affects the function of the swim blad-
der, which—because it controls buoy-
ancy—is critical to the eels’ survival in 
the open ocean on their journey back 
to the Sargasso Sea. Scientists found 
the parasite in eels in the Chesapeake 
in 1986, Tuckey says. “[Even if] they 
make it through to sexual maturity, they 
might not be able to spawn because of 
this parasite,” he says.

Since 1999, the ASMFC has required 
through its Interstate Fishery Manage-
ment Plan that states gather as much 
data as possible on eels, in particular 
the young-of-the-year surveys to help 
determine baseline information about 
the population and “recruitment,” how 
many glass eels survive to maturity. This 
is the work Tuckey is doing with VIMS 
in its long-term study of glass eels. The 
VIMS study began in 2001 and takes 
place at the same time each year in 
the same locations—on tributaries of 
the York, James, Rappahannock and 
Potomac rivers. Over the years, the num-
bers at each location have fluctuated 
quite dramatically; at Wormley Pond, 

for instance, in 2001 scientists caught 
82,267 glass eels, in 2003 only 14,385, 
and in 2010 a high of 139,391. For 2013, 
the numbers at that site were down to 
42,415 from 65,312 the year before. 

“I’m also running a juvenile fish trial 
survey in the Chesapeake Bay and we 
capture American eels,” Tuckey says. 
“We’re using those numbers to look 
at age, to see if the glass eel numbers 
translate into juvenile eels. That would 
give us an idea that the relative abun-
dance were seeing in the traps actually 
translates into real animals, and that 
helps with the stock assessment and 
helps set fishery rules.”

With so many eyes upon them, eels 
may eventually become better under-
stood. That understanding can translate 
into regulation and management that’s 
better informed—which can, in turn, 
help their long-term survival. In the 
meantime, their elusive nature, and 
the many mysteries that surround their 
lives, must suffice to make us wonder 
about this ancient ocean traveler that 
seeks a home in the Chesapeake Bay. h 

long way Home 


