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Status of American Eel Fishery
 

Background and Life History

The decline of American eel Anguilla 
rostrata in many parts of its North American 
range is well documented, especially in the 
Great Lakes basin (Haro et al. 2000; Cassel-
man 2003). We have chosen to end this sec-
tion with a short summary of the declines 
and associated causal factors, as some of the 
complexities associated with the decline are 
relevant to a discussion of American eel gov-
ernance. In addition, we have included brief 
summaries of the geographic distribution of 
the eel �sheries in North America, harvest 
dynamics, impacts of globalization and the 
evolution of governance structures as neces-
sary precursors to making recommendations 
on future governance for American eel.

While discussions periodically arise re-
garding whether American eel are truly pan-
mictic (i.e., a single, nonstructured breeding 
population), the current science suggests 
that they are, and several of our arguments 
are based on this premise. It is dif�cult to 
see how this species could not be panmictic 
given our current biological understanding of 
American eel (e.g., all eels in the St. Lawrence 
River�Lake Ontario system are female), and 
the appropriate precautionary approach is 
to manage eels as if they are panmictic un-
til contrary evidence is presented. However, 
we recognize that the genetic investigations 
performed to date on American eels are spa-
tially-limited, and if future research results 
in panmixia being challenged our proposed 
governance structures and management strat-
egies will need to be re-visited.

All American eel are part of a panmictic 
population that spawns in only one place in 
the world�the Sargasso Sea in the Atlantic 
Ocean (Avise et al. 1986; Wirth and Ber-
natchez 2003). Eel larvae (leptocephali life 
stage) drift with ocean current, a journey that 
may take years to complete with some eels 

traveling as far as 6,000 km from their source. 
Unpigmented, postlarval American eel (glass 
life stage) initiate migration into estuaries and 
quickly become pigmented (elver life stage), 
and then many migrate inland into streams, 
rivers and lakes. American eel then feed and 
grow (yellow life stage) for up to 25 years 
before mature (silver life stage) eel migrate 
back to the Sargasso Sea to spawn. American 
eel are not the obligate catadromes once be-
lieved, as recent evidence indicates that some 
individuals spend their entire life cycle in the 
marine environment (Lamson et al. 2006). 
Additional information on the complicated 
life cycle of the American eel is available in 
Tesch (1977) and COSEWIC (2006). The mi-
gratory nature of their life cycle puts Ameri-
can eel in close association with humans, and 
during their migration American eel must 
run a gauntlet of anthropogenic effects (e.g., 
barriers, signi�cant turbine mortality at hy-
dro-electric facilities, and �shing at all life 
stages). The cumulative effect on eel is likely 
severe.

 
Importance of American eel to  
Aboriginal People

 
�During the months of September and 

October, they [the Montagnais] live for the 
most part on fresh eels� and their stocks of 
smoked eels lasted them until � January� 

The Jesuit Relations (in Junker-Ander-
son 1988)

 
�The most considerable Fishery of [the na-

tives] is that of Eels�
Hennepin, 1699 (in Junker-Anderson 

1988)

That American eel played a central role 
in the 1999 Supreme Court of Canada (SCC) 
decision of R v. Marshall (SCC 1999) is a 
relatively recent example of the strong con-
nections between many aboriginal people 
and eel. This relationship has been important 
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for centuries and remains so today (Prosper 
2001). American eel has been highly signi�-
cant in the traditional lifeways of Aboriginal 
people in eastern North America, not just for 
food and trade but for ceremony, medicine 
and a wide range of functional uses (Pros-
per 2001; Prosper and Paulette 2003; Allen 
2007). For instance, there are rich cultural 
and lifeways connections between Mi�Kmaq 
and American eel (Kat). Eel was a tradi-
tional and important food source for many 
of the Mi�Kmaq people throughout the year, 
the subject of legend, used medicinally and 
considered to have many spiritual qualities. 
For instance, Kat was involved as an im-
portant spiritual and ceremonial offering to 
the grandfathers (called feeding of Grandfa-
ther�Apuknajit) to give thanks for allowing 
the people to survive the most dif�cult time 
of year (Prosper 2001).

In reference to historical �shing practic-
es by Aboriginal people in the St. Lawrence 
River�Lake Ontario area, contemporary ob-
servers agree the eel was the single most im-
portant of the �sh species pursued by all of 
the Iroquoian peoples, with the possible ex-
ception of the Mohawks (Junker-Anderson 
1988). Eels were a very important source 
of food in villages, and it is apparent that 
smoked eels were commonly used as travel-
ing food, being lightweight and highly nutri-
tious. In Ontario, at least six registered ar-
chaeological sites document eel remains of 
pre contact age, approximately 500�1,000 
years old. Two additional sites over 4,000 
years old on the QuØbec side of the Ottawa 
River yielded substantial eel remains, the 
most prevalent faunal remains present (Al-
len 2007). At least three of the New York 
State Six Nations had, at one time or anoth-
er, an Eel Clan�the Cayuga, Onondaga and 
Tuscarora. Few animals are singled out for 
clan names; clans named after �sh are rare, 
so the eel clan designations are a further in-
dicator of the signi�cance of the species to 
Indigenous people.

As further archaeological information 
and traditional knowledge from Aboriginal 
people are collated and summarized, much 
can be learned about the former distribution 
and abundance of American eel in other wa-
ters, We have noted elsewhere (e.g., see Sec-
tion entitled Understanding the Complexity 
of American Eel Management) that American 
eel appear to have been virtually lost from 
many important waters prior to the collec-
tion of formal records. However, as eels have 
been integral to the lifeways of many Cana-
dian First Nations and U.S. Tribes, a wealth 
of information regarding historical eel dis-
tribution, use and abundance appears to be 
available within the traditional knowledge of 
Aboriginal people. For instance, the mere un-
derstanding that Aboriginal languages have 
words meaning eel (e.g., Kat (Mi�Kmaq), 
Pimizi (Algonquin Anishnaabemowin), and 
Kinebikoinkosew (Cree)) and the fact that 
such words appear on surviving maps (Mac-
donald 1985) can provide valuable clues 
for eel researchers to follow-up and piece 
together former eel range and use. In short, 
no discussion of American eel management 
should minimize or ignore the valuable input 
and knowledge of Aboriginal people. It will 
be important to take advantage of this knowl-
edge before it is lost; it is becoming appar-
ent that only a few Aboriginal people in some 
areas can recall memories involving the eel, 
perhaps as a result of declining eel abundance 
in their nearby waters (Prosper 2001).

 
Geographic distribution of the fishery

American eels are commercially har-
vested at virtually all life stages, and in most 
habitats including freshwater lakes and riv-
ers, estuaries, the Atlantic Ocean, the Gulf 
of Mexico and the Caribbean Sea. They are 
harvested as glass eels and elvers primarily 
for aquaculture in Asia and to some extent 
Europe, as yellow eels for bait and food, and 
as silver eels for food (ASFMC 2000).
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Commercial American eel �sheries ex-
tend from Maine to the Gulf of Mexico in the 
USA, with only the states of Alabama and 
Mississippi excluded. Canadian commer-
cial �sheries now occur in the four Atlantic 
Provinces (Newfoundland, New Brunswick, 
Prince Edward Island, and Nova Scotia), and 
QuØbec. The Province of Ontario closed their 
commercial �shery in 2004. In addition, FAO 
commercial catch records indicate that glass 
eels or elvers are harvested in Mexico, Cuba, 
and the Dominican Republic (EIFAC/ICES 
2001).

 
Harvest dynamics and value of fishery in 
each area

It is dif�cult to characterize trends in the 
commercial �shery by geographic area or life 
stage because either harvest or effort data are 
nonexistent and highly unreliable, and size 
and age data are largely undocumented (EPRI 
1999). The paucity of effort data also compli-
cates comparison of commercial landings and 
population trends. Glass eel and elver �sheries 
developed in Maine, Massachusetts, Virginia, 
North Carolina, and South Carolina during the 
1970s. Since then, �sheries also developed or 
were re-established in Connecticut, Rhode Is-
land, New York, New Jersey, Delaware, South 
Carolina, and Florida (ASMFC 2000). A glass 
eel and elver �shery was established in Can-
ada in the Nova Scotia-Bay of Fundy region 
around 1990. Glass eel and elver harvest data 
are available from Maine only for 1977, 1988, 
and 1994�present.

Casselman (2003) described trends in 
U.S. and Canada commercial catch data, 
which are similar over the period 1950�2000 
(Figure 1). Catches declined dramatically in 
the 1990s following record-high combined 
United States and Canadian catches averag-
ing 2,000 metric tons annually. Declines in 
U.S. catches preceded those in Canada by 
a decade, primarily due to predominantly 
smaller and younger eels in the U.S. �shery. 

Central coastal states dominate U.S. har-
vest (80%), followed by northern (19%) and 
southern (1%) states. Signi�cant declines in 
commercial catch occurred in northern and 
southern states during the 1980s and 1990s 
in the USA (Figure 2). Catches in the cen-
tral states remained fairly stable through the 
late 1990s before falling below the long-term 
mean.

The majority of the commercial catch in 
Canada from 1950 to 2000 (57%) came from 
the St. Lawrence River and Lake Ontario 
(Ontario and QuØbec), though the catches 
predominantly occurred in QuØbec waters 
of the lower St. Lawrence River (Casselman 
2003). More than 100 years of commercial 
catch data for American eels at an extremity 
of the species range in the upper St. Lawrence 
River�Lake Ontario system (Figure 3) indi-
cated that, despite relatively sustained effort 
and an approximate �ve-fold increase in val-
ue, catches declined sharply throughout the 
1990s. Commercial harvest in QuØbec, which 
is primarily related to the silver eel �shery in 
the St. Lawrence River estuary also declined 
dramatically in the 1990s (Figure 3). Catches 
from the lower St. Lawrence region experi-
enced a synchronous exponential decrease, 
with a combined catch in the late 1990s 59% 
less than the long-term mean (Chaput et al. 
1997; Casselman 2003). Catches in the Nova 
Scotia-Bay of Fundy region increased from 
the late 1980s to the early 1990s (Figure 4), 
but decreased to slightly above the long-term 
mean in the late 1990s. This region accounts 
for approximately 14% of the Canadian catch, 
and is closer to the source of eel recruitment. 
Reported commercial landings were nearly 
equal in the USA (48%) and Canada (52%; 
Casselman 2003).

 
Impacts of globalization on the fishery

Global demand for eels has had a strong 
in�uence on the development of �sheries for 
the glass, elver, yellow and silver life stages 
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of the American eel. Declining abundance of 
wild stocks of the three most commercially 
important anguillid species has increased 
the demand for American eels (Dekker et 
al. 2003). Historically, domestic markets for 
American eels in the USA and Canada have 
been small relative to European and Asian 
markets. Before 1978, landed price was 
strongly related to American eel harvest level 
in the upper St. Lawrence River and Lake 
Ontario (Casselman et al. 1997a). However, 
between 1993 and 2002, harvest in this same 
area declined by 10 metric tons per year in 
spite of continued increases in landed value of 
American eels to nearly U.S.$4/kg (Mathers 
and Stewart, in press).

Elver �sheries have existed for European 
eels A. anguilla and Japanese eels A. japon-
ica for over a century (Tesch 1977; Mori-
arty 1990; Gousset 1990; Heinsbroek 1991); 
whereas the establishment of commercial 
�sheries for American eel elvers are a recent 
development (Jessop 1997). The high demand 
and insuf�cient supply of elvers for culture of 
eels in Asia and Europe led to development 
of American eel glass and elver �sheries to 
supply these markets (Jessop 1997). Elvers 
were �rst �shed in the USA for export to Asia 
during the early 1970s (Fahay 1978; Jessop 
1997), while the elver �shery in Canada be-
gan in 1989 in rivers surrounding the Bay of 
Fundy and the Atlantic coast of Nova Sco-

Figure 1. Commercial catch of eels reported for 50 years (1950–1999), combined for Canada 
(A), United States (B), and total catch (C). Means (solid lines) and 95% conýdence intervals 
(CI; dashed lines) are delineated. From Casselman 2003.
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tia (Jessop 1997). The Canadian commercial 
elver �sheries have had an annual estimated 
gross landed value of up to CAN$1,600,000 
(Jessop 1997). The continuing high value of 
elvers (e.g., greater than U.S.$500/kg) may 
have the potential to encourage the develop-
ment of illegal �sheries. A U.S. Fish and Wild-
life Service, Division of Law Enforcement 
(USFWS-DLE unpublished, 2005) summary 
of illegal harvest reported that due to the high 
�on the street� price for Atlantic seaboard 
glass eels (U.S.$1,213/kg in the early �shery 
to U.S.$212/kg later), harvest of American 

eel is reportedly one of the largest commer-
cial �shing activities on the east coast. The 
USFWS-DLE �rst recognized illegal take 
of glass eel, and possibly other life stages, 
in the summer of 1997. The underreporting 
of glass eel and elver catches occurred to an 
unknown, but possibly substantial, degree be-
fore 1998 in the United States (ICES 2000), 
though this was not believed to have occurred 
in Canada as the Canadian glass eel and elver 
quotas have never been fully utilized.

Changing global markets for American 
eel led to changes in the gear used in some 

Figure 2. Commercial catch of eels reported for 50 years (1950–1999) for the United States, 
separated by region: southern (A), central (B), and northern (C) coastal states. Atlantic coast-
al states are deýned in Casselman 2003; means and 95% CI as in Fig. 1. From Casselman 
2003.
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yellow eel �sheries and the type of product 
sold. For example, eel lines accounted for 
65% of harvest from 1959 to 1979 in On-
tario, with hoopnets and trapnets making up 
the bulk of the remaining harvest (Kolenosky 
and Hendry 1982). The majority of these �sh 
were sold frozen to European markets. The 
�shery has shifted in recent years, however, 
with 98% of the harvest taken in hoopnets 
and trapnets in 2002 because 1) the markets 
for live eels (primarily in Asia) have become 
more lucrative, making American eels caught 
in entrapment gear more desirable than those 
caught with hooklines which have a relative-
ly low rate of survival, and 2) the entrapment 
gear catches a variety of commercial species 
making it more economical to �sh given the 
reality of lower eel abundance. In 2002, 93% 

of eels were sold live for an average price of 
U.S.$4.01/kg, while 7% were frozen and sold 
for an average price of U.S.$2.51/kg (Mathers 
and Stewart, in press).

Other globalization patterns, such as in-
ternational trade and shipping, have had ma-
jor negative effects on American eel through-
out their range. For instance, the spread of 
invasive species and parasites has been fa-
cilitated via the long-range transportation 
of goods with a changing global economy. 
One of the far-reaching impacts of zebra and 
quagga mussel (Dreissena spp.) colonization 
on aquatic ecosystems throughout the Great 
Lakes basin is their in�uence on the distri-
bution of American eel in Lake Ontario and 
the St. Lawrence River. Declines in nearshore 
catches of American eel with electro�shing 

Figure 3. Commercial catch of eels for 117 years (1884ï2000) for upper St. Lawrence River-
Lake Ontario. Major events that could have affected the commercial eel ýshery and catch 
are indicated at the top of the ýgure. OMNRðOntario Ministry of Natural Resources. From 
Casselman 2003.
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in Lake Ontario during the day are positively 
correlated with increased water transparency 
caused by Dreissena colonization in the early 
1990s (Casselman 2003). Parasites and dis-
ease organisms are also spread by increased 
transportation of live �sh outside their natural 
ranges, as illustrated by the introduced nema-
tode Anguillicola crassus, an American eel 
swim bladder parasite. The nematode spread 
into Europe from shipments of Japanese eels 
from Asia to aquaculture facilities in Germa-
ny in 1982 (KØie 1991, cited in Barse and 
Secor 1999). In North America, the parasite 
was originally discovered in a single Ameri-
can eel captured in Winyah Bay, South Caro-

lina, in 1995 (Fries et al. 1996). Since then, 
the parasite has been detected in American 
eels in the Hudson River and Chesapeake Bay 
(Barse and Secor 1999; Morrison and Secor 
2003). During recent surveys, all eels that 
were examined from rivers in Rhode Island 
and Massachusetts had the parasite; some 
parasites were also documented in Maine 
waters (K. Oliveira, University of Massachu-
setts, personal communication). The parasite 
has not been found in Canadian waters to 
date. The potential spread of this parasite be-
yond its current range is a signi�cant concern 
during transportation and stocking of Ameri-
can eels.

Figure 4. Commercial catch of eels for 22 years (1978ï1999) for Newfoundland (1A), Gulf 
region (B), and Scotia-Fundy (C), Nova Scotia and New Brunswick combined. Means and 
95% CI as in Fig. 1. From Casselman 2003.
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Status and importance of American eels, 
with special reference to the  
St. Lawrence River and Lake Ontario

�It is wonderful how many of these 
�sh [eels] are found in this great river [St. 

Lawrence]. It is thought that this great 
abundance is supplied by some lakes in the 

country far north, which�make us a present 
of this manna that nourishes us�.�

Jesuit Relations (in Junker-Anderson 
1988)

American eel were once much more 
abundant and widely dispersed throughout 
their range (Casselman 2003; in press). For 
example, American eel were once found 
throughout the Mississippi drainage in sub-
stantial numbers and provided important 
�sheries for Native Americans; now they are 
rarely seen in that system (Casselman 2003). 
Declines over the past three decades occurred 
over the majority of the range but are particu-
larly dramatic and obvious in the past decade. 
A recent peer review of the American eel 
stock assessment by the Atlantic States Ma-
rine Fisheries Commission (ASMFC) reports 
that the abundance of yellow eel has declined 
in the last two decades and that they are at or 
near documented low levels. Moreover, the 
report suggests that if the indices represent a 
range-wide phenomenon, there is a real risk 
that spawning stock biomass has declined. If 
the declines result from unsustainable rates 
of total mortality, recruitment failure is a pos-
sible consequence (ASMFC 2006a).

Casselman (2003) performed Mann-Ken-
dall trend analyses on 17 scienti�c indices de-
scribing American eel abundance at various 
life stages across the species� range, eight of 
which exhibited signi�cant negative trends. 
The strongest patterns of decline occurred in 
data series that were �more northern, longer, 
and included larger individuals�. The remain-
ing indices included six showing no signi�-
cant trends and three showing positive trends. 

Neutral or positive indices were generally as-
sociated with the central part of the range, 
closer to the source of recruitment.

Declines in one important segment of the 
population at the extremity of the range, as-
sociated with the Great Lakes basin in the up-
per St. Lawrence River and Lake Ontario, are 
well documented with �sheries-independent 
data (Casselman 2003). American eel were 
historically very abundant in the St. Lawrence 
River, Lake Ontario and the adjoining Ottawa 
River watershed. They provided important 
commercial �sheries since European contact 
and, as noted earlier, were very important to 
Aboriginal people (Junker-Anderson 1988). 
Declines of American eel in other parts of its 
range are a matter of concern for Aboriginal 
people (Prosper 2001).

Declines in American eel abundance in 
the upper St. Lawrence River and Lake On-
tario are best documented by the nearly com-
plete loss of recruitment to this segment of 
the population (Casselman et al. 1997b; Cas-
selman 2003). Precipitous declines in recruit-
ment reached three orders of magnitude over 
the past three decades. Moreover, declines 
in all other abundance indices have matched 
these declines in recruitment when appropri-
ate age lags are considered (Casselman 2003; 
in press). The major decline of American eel 
in the aforementioned region is of particular 
concern because eels in this region are all 
large, highly fecund females. Given their 
high fecundity and former high abundance, 
American eel in the upper St. Lawrence Riv-
er and Lake Ontario would have likely com-
prised a substantial proportion of the overall 
fecundity for the entire species (COSEWIC 
2006).

The loss of perhaps the most fecund seg-
ment of the species is particularly disconcert-
ing. Although the species still persists in Lake 
Ontario and the upper St. Lawrence River, it 
was lost as a �shery resource in Ontario when 
the province closed its commercial and sport 
�sheries in 2004. American eels also were an 
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important ecological component of the �sh 
community in these waters. Through catad-
romy, they provided an integrating link be-
tween the ocean and the Great Lakes basin. 
As a top predator, they would have helped 
structure and stabilize the nearshore �sh 
community. The loss of this abundant near-
shore predator could potentially have desta-
bilized the �sh community allowing easy 
expansion of inshore invaders such as round 
gobies Neogobius melanostomus, which are 
now established in the Lake Ontario-St. Law-
rence River system (J. M. Casselman, Queens 
University, unpublished data).

In recent years, this decline has gener-
ated particular concern, e.g., GLFC Position 
Statement (GLFC 2002); Quebec Declaration 
(Dekker et al. 2003), because of the historical 
importance of American eel in the �sh com-
munity of the Lake Ontario and St. Lawrence 
River. Overall declines, particularly associ-
ated with the upper St. Lawrence River and 
Lake Ontario, resulted in thorough status 
reviews of American eel for consideration 
under the Endangered Species Act (Ontario; 
OMNR 2006), the Species at Risk Act (Can-
ada; COSEWIC 2006), and the Endangered 
Species Act (United States; Federal Register 
2007). The signi�cant decline of the Great 
Lakes segment of the American eel popu-
lation, and the concern over its sustainabil-
ity and indeed its continued existence in the 
Great Lakes, emphasize the need for a strong 
and sustained approach to address the issue 
and suggest that this segment of the popula-
tion may merit special protection.

 
Evolution of Governance Structures

 
Background

The International Council for the Ex-
ploration of the Seas (ICES) recently rec-
ommended taking a precautionary approach 
that includes relevant biological reference 
points for �shery management implementa-

tion (ICES 2000). The overall goal of a pre-
cautionary approach to management is to 
ensure against future harm to populations, 
especially in the absence of suitable data for 
development of stock�recruitment relation-
ships. Such a strategy might include ensuring 
that �shing mortality remains below natural 
mortality, adjusting �shing effort to account 
for substantial uncertainty around the lack of 
long-term �sheries independent data series 
and estimated population size for American 
eels. There will also be a need to ensure that 
compliance with all regulations is monitored 
and enforced. Given the uncertainties and in 
many instances paucity of long-term data se-
ries relating to American eel status in many 
jurisdictions, application of the precautionary 
approach would seem to be the most appro-
priate management strategy.

At present, North American eel manage-
ment and regulatory systems, with few ex-
ceptions, are rudimentary, largely focusing 
on effort controls or size limits to manage 
harvests. This situation is a legacy of the 
25 or so independent jurisdictions not ful-
ly appreciating the complex panmictic and 
migratory nature of the American eel, the 
general availability of only very basic bio-
logical information, a lack of information 
regarding critical habitat, the complexities 
in dealing with other sources of mortality 
(e.g., turbine mortalities associated with hy-
dro-electric facilities) and barriers to migra-
tion. In comparison with other �sheries, the 
eel �shery, while culturally and regionally 
important, is relatively insigni�cant on a 
jurisdictional, national or continental scale. 
All these factors explain the low prior-
ity that many jurisdictions have assigned to 
their eel management regimes or to the im-
portance of coordinated management. Most 
North American jurisdictions recognize the 
need for harvest regulation at a continental 
level, but until recently little effort has been 
made to achieve coordinated management 
of American eel.


