
4993 Federal Register / Vol. 72, No. 22 / Friday, February 2, 2007 / Proposed Rules 

parasites, and contaminants, on eel 
health. 

(1) Existing Contaminants 
Concentrations of polychlorinated 

biphenyls (PCBs), PAHs, 
polychlorinated diphenyldioxins/ 
polychlorinated diphenyl furans 
(PCDDs/PCDFs), pesticides such as 
mirex and 
dichlorodiphenyltrichloroethane (DDT), 
and metals such as mercury were 
reported in yellow and silver American 
eel tissues from eastern U.S. and 
Canadian waters. However, much 
uncertainty exists with regard to the 
population’s rangewide contaminant 
load since environmental contaminant 
data were only available from a small 
portion of the species’ range; therefore, 
the contaminant loads within American 
eel throughout its entire population 
range are unknown. 

The contaminant concentrations 
reported in American eel tissues are 
within the range of concentrations 
associated with impacts that have been 
documented in other fish species. These 
environmental contaminants have been 
shown to have biochemical, 
immunological, genotoxic (chemicals 
toxic to DNA), growth, survival, and 
reproductive impacts on various fish 
species. We believe that contaminants 
therefore have the potential to also 
impact the American eel (Roe 2006, pp. 
5–8). Interestingly, American eels 
survive with these contaminant loads at 
concentrations that would be toxic to 
other fish species. There is, however, a 
potential for the impacts to be fully 
expressed during critical periods of 
their life cycle such as metamorphosis, 
hatching, and larval development 
(Robinet and Feunteun 2002, pp. 267, 
270–272), all of which occur at sea and 
therefore are currently impossible to 
research under natural conditions 
(USFWS 2006, p. 24–27). Because of 
this species’ unique life history, caution 
was suggested in utilizing surrogate 
species data in determining impacts of 
contaminants on eels (USFWS 2006, p. 
24). 

Inability to successfully study 
contaminants on all American eel life 
stages. To date, researchers have not 
been able to successfully complete the 
eel life cycle in the laboratory 
(Penderson 2003 pp. 324, 336–337; 
Palstra et al. 2005, pp. 533–534). 
Research has also not been conducted 
on the impacts of contaminants on eel 
embryos and leptocephali, or during 
metamorphosis from the yellow to silver 
eel stage, or during outmigration and 
reproduction. Two recent laboratory 
studies on the reproductive capacity of 
European eels by van den Thillart et al. 

(2005, pp. 110, 169) and Palstra et al. 
(2006, pp. 147–148) indicated that 
preliminary studies of PCB and dioxin- 
like contaminant impacts to maturation 
and fertilization showed negative 
impacts on egg quality and embryonic 
development. However, artificial 
hormone inducement of maturation in 
European eels is complicated by high 
female adult mortality rates and high 
rates of embryo death after fertilization 
(Pedersen 2003, pp. 336–337; Knights 
submitted, pp. 1–2). Therefore, it is 
difficult to be certain whether the 
mortality rates are associated with 
artificial maturation or fertilization 
techniques or with exposure to 
contaminants (Knights submitted, p. 2). 
Unless or until the issue of embryo 
death can be attributed exclusively to 
the presence of contaminants, the data 
is still inconclusive with regard to the 
determination of the impacts of PCB and 
dioxin-like contaminants at a 
population level in the American eel. 

(2) New and Emergent Contaminants 
The impacts of new and emergent 

chemical contaminants in fish are 
unclear and not available for the 
American eel. An example of new and 
emergent contaminants presented 
during the workshop (USFWS 2006) 
was polybrominated diphenyl ethers 
(PBDEs), a group of chemicals used as 
flame retardants in a multitude of 
consumer products (Agency for Toxic 
Substances and Disease Registry or 
ATSDR 2004, pp. 11–12). PBDEs are 
similar to PCBs in that they are 
lipophilic, persistent in the 
environment, and bioaccumulate in 
organisms. However, the impacts to fish 
and other aquatic organisms have not 
been completely defined in the 
scientific literature. There is evidence 
that PBDEs cause enzyme activity 
alterations and delayed embryonic 
hatching in fish, and they result in 
behavioral alterations (Timme-Laragy et 
al. 2006, pp. 1098–1103). 
Concentrations of PBDEs have been 
measured in European eels (de Boer 
1990, pp. 315–318; Covaci et al. 2004, 
pp. 3851–3855) and in other species 
(Lebeuf et al. 2004, pp. 2973–2976); 
however, the impacts of PBDEs to eels 
were not discussed. Therefore any 
impacts to the American eel at a 
population level would be purely 
speculative. 

(3) Impacts of Genotoxic Contaminants 
The impacts of genotoxic PAHs on the 

eel remain uncertain. There is 
considerable evidence that indicates a 
causal relationship between exposure to 
PAHs and genotoxic impacts such as 
tumor frequency, deformities, and other 

lesions in fish, particularly bottom 
feeding fish (Black 1983, pp. 328–333; 
Metcalfe et al. 1990, pp. 133–139; 
Baumann and Harshbarger 1995, pp. 
168–170; Baumann et al. 1996, pp. 131– 
149; Johnson et al. 1998, pp. 125–134). 
Couillard et al. (1997, pp. 1918–1926) 
documented the occurrence of 
precancerous lesions in liver tissues 
from migrating American eels from the 
St. Lawrence River. The prevalence of 
the lesions in the eel liver tissue was 
reported to be correlated with increasing 
contamination in eels, and the authors 
concluded that PAHs may have been the 
cause (Couillard et al. 1997, p. 1924). 
Recent research in American eels 
(Schlezinger and Stegeman 2000, pp. 
378–384) and European eels (Doyotte et 
al. 2001, pp 1317–1320; Bonacci et al. 
2003, pp. 470–472; Mariottini et al. 
2003, pp. 94–97) has shown that 
induction of enzyme activity has also 
been used as a biomarker for exposure 
to PAHs and similar contaminants. 
Genotoxic PAHs may be impacting 
successful outmigration, but impacts of 
lesions and tumors have not been 
researched under natural conditions or 
within the laboratory. 

(4) Non-Persistent Contaminants 
Short-term exposure to non-persistent 

contaminants during critical American 
eel life stages may be of concern 
(USFWS 2006, p. 25), but uncertainty 
remains. The literature has shown that 
endocrine disrupting environmental 
contaminants such as 4-nonylphenol 
(which is formed during the industrial 
synthesis of detergents), and pesticides 
such as atrazine and diazinon, cause 
physiological changes, inhibit growth, 
and therefore inhibit the survival of 
wild Atlantic salmon (Salmo salar) 
along the Canadian Atlantic coast 
(Moore and Waring 1996, p. 758; 
Fairchild et al. 1999, p. 349; Brown and 
Fairchild 2003, p. 146; Arsenault et al. 
2004, p. 255; Waring and Moore 2004, 
p. 93). American eels are sporadically 
exposed to relatively high 
concentrations of non-persistent 
contaminants during their migration 
through the St. Lawrence River to the 
Sargasso Sea (Pham et al. 2000, p. 78). 
For example, the largest primary physio- 
chemical municipal sewage treatment 
plant in North America is located in 
Montreal, and treated effluent is 
discharged to the St. Lawrence River 
(Environment Canada 2006, pp. 1–3; 
USFWS 2006, p. 25). At this location, 
there is evidence of endocrine 
disruption in other aquatic organisms 
exposed to the effluent from 50 km 
upstream to 50 km downstream of the 
plant (Aravindakshan et al. 2004, pp. 
156–164; Gagné et al. 2004, pp. 33–43). 
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However, currently there is no 
information within the literature on the 
sensitivity of eels to short-term exposure 
to these potentially endocrine 
disrupting non-persistent contaminants. 

(5) Exposure to Complex Mixtures of 
Contaminants 

The cumulative impacts of complex 
mixtures of contaminants on eel species 
are unknown. Fish and other wildlife 
are not exposed to just one single 
contaminant in the aquatic 
environment. Contaminants mixed 
together may interact and have additive 
(Dioxin-like contaminants: Safe 1990, 
pp. 71–73; Van den Berg et al. 1998, pp. 
775–776) or synergistic (PAHs: 
Wassenberg and Di Giulio 2004, p. 
1662) effects. 

(6) Vitamin Deficiency Related To Diet 
In addition to contaminant-induced 

impacts discussed above, decreased 
concentrations of antioxidant vitamins 
may also be impacting American eel 
survival, but this remains uncertain. 
Deficiences of antioxidant vitamins, 
such as thiamine, vitamin B1, and 
astaxanthin (a precursor to vitamin A), 
have been associated with increased 
early mortality in salmon and trout 
species (Fitzsimons 1995a, p. 267; 
Fitzsimons 1995b, pp. 286–288; 
Vuorinen et al. 1997, pp. 1151–1163; 
Fitzsimons et al. 2001, p. 229). It has 
been suggested that the occurrence of 
the early mortality syndrome in Lake 
Ontario lake trout is related to alewife 
(Alosa pseudoharengus) and their high 
thiaminase content (Fitzsimons 1995b, 
p. 288). Thiaminase are a group of 
enzymes that break down thiamine in 
the body and Alewife is a common food 
item for young trout. Because alewife 
are also consumed by American eels it 
has been hypothesized that American 
eels in Lake Ontario may be 
experiencing effects from reduced levels 
of thiamine. However, because this 
hypothesis has yet to be tested this 
theory remains speculative. 

(7) Impacts of Combined Threats 
Finally, contaminants can impact the 

immune system and therefore increase 
the organism’s susceptibility to other 
threats such as diseases, parasites, and 
bacterial and viral infections (Arkoosh 
et al. 1996, pp. 1154–1161, Arkoosh et 
al. 1998, p. 182; Grassman et al. 1996, 
p. 829; Couillard et al. 1997, p. 1916; 
Johnson et al. 1998, p. 125; Van Loveren 
et al. 2000, p. 319; Zelikoff et al. 2000, 
p. 325), but the effect on the American 
eel remains uncertain. The cumulative 
stress of the complex mixtures of 
environmental contaminants and other 
threats may potentially lead to increased 

mortality. Field studies have 
documented susceptibility to infections 
in European and North American fish 
species (Arkoosh et al. 1998, pp. 188– 
189; Van Loveren et al. 2000, pp. 322– 
323; Zelikoff et al. 2000, pp. 325–330), 
which would make these fish more 
susceptible to disease. Bacterial 
pathogens have been isolated in 
American eels, and the authors 
suggested that increased prevalence of 
these pathogens may potentially be 
related to stress and subsequent 
decreased immune resistance (Hayasaka 
and Sullivan 1981, p. 658; Davis and 
Hayasaka 1983, pp. 559, 561; see Factor 
C). 

In summary, contaminants may 
impact early life stages of the American 
eel, but we remain cautious in 
extrapolation of these preliminary 
laboratory studies with regard to 
rangewide implications without specific 
information. A correlation between the 
contamination of the upper SLR/LO and 
the timing of the 1980s decline of 
American eel in the upper SLR/LO is 
not evident (Castonguay et al. 1994a, pp. 
482–483), and current environmental 
laws and regulations have significantly 
decreased the discharge of many 
persistent environmental contaminants. 
Given the absence of evidence for 
population-level effects, such as 
reduced recruitment of glass eels (which 
would be an indicator of decreased 
outmigration survival, or egg or 
leptochephali survival as a result of the 
impacts of contamination), we believe 
that the available information on 
contaminants does not indicate a 
significant threat to the American eel at 
a population level. 

Because spawning and egg and 
leptochephali maturation occurs in the 
open ocean, directly study of the effects 
of contaminants under natural 
conditions will continue to be difficult. 
This emphasizes the need for data 
collection and analysis designed to 
differentiate between population 
fluctuations responding to natural 
phenomena such as oceanic conditions 
and those that are human-caused. We 
support the continuation and expansion 
of the coastwide monitoring program 
started several years ago, and the 
ongoing research being conducted by 
the scientific community. 

Oceanic Conditions 
During the status review, we explored 

the relationship between oceanic 
conditions and the recruitment of 
leptocephali to coastal and riverine 
habitats both hypothetically and 
through correlative data. Additionally, 
we investigated and describe briefly 
here the types of oceanic conditions that 

have the potential to impact American 
eels. Finally, we analyzed the potential 
for oceanic conditions to impact the 
American eel at a population level. 

Variations in oceanic conditions have 
been linked to wide-ranging and long- 
term changes in many fish, invertebrate, 
and zooplankton species. General 
ecological responses to oceanic 
variations encompass changes in timing 
of reproduction, egg viability, timing of 
food availability, larval growth and 
mortality, population sizes, spatial 
distribution, and inter-specific 
relationships (such as competition and 
predator-prey relationships), by 
affecting temperature, salinity, vertical 
mixing, circulation patterns, and ice 
formation. However, the relationships 
are complex, usually non-linear, and 
operate through complex mechanisms 
through several trophic levels over the 
ecosystem, and over a broad range of 
time and spatial scales (Colbourne 2004, 
p. 16). Further, a population’s response 
is likely to vary in different regions 
(Ottersen et al. 2001, pp. 1–14; Attrill 
and Power 2002, pp. 275–278; Hurrell et 
al. preprint, p. 10, 22–25, 38; Perry et al. 
2005, p. 1–4; Weijerman et al. 2005 
abstract and appendix 2, p. 3). 

Oceanic conditions likely play a 
significant role in the population 
dynamics of American eel (Knights et al. 
2006, p. 2), but the relationships 
between specific oceanic conditions and 
eel recruitment remain almost entirely 
hypothetical. Changes in oceanic 
conditions have previously been 
thought not to be correlated with the 
decline in the upper SLR/LO 
(Castonguay et al. 1994b, p. 6; ICES 
2001, p. 5). To better understand this 
complex relationship given the scant 
available literature, we requested 
assistance from oceanic and eel experts. 
Part of the assistance was a summary of 
all available literature, entitled 
American Eel Leptocephali-Larval 
Ecology and Possible Vulnerability to 
Changes in Oceanographic Conditions, 
by M. Miller of the Ocean Research 
Institute at the University of Tokyo 
(cited as Miller 2005). Additionally, we 
examined published and unpublished 
data on the topic (Knights, Friedland, 
Casselman, Miller, Kritzer, and Govoni 
in USFWS 2005b, pp. 50–65). 

The types of oceanic conditions that 
have the potential to affect eels in the 
North Atlantic include: (1) Changes to 
sea surface temperatures (SSTs); (2) 
changes to mixed layer depth (MLD); (3) 
deflections of the Gulf Stream at the 
Charleston Bump and Cape Hatteras; 
and (4) other changes. Changes of SSTs 
include inhibition of spring mixing, and 
nutrient recirculation and productivity, 
which may influence leptocephali food 
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abundance. MLD (the depth to which 
mixing is complete, relative to the layer 
of ocean water beneath it) changes 
include changes in size and depth of 
leptocephali habitat, which would affect 
leptocephali abundance, survival, or 
transport. Changes in the Gulf Stream 
could interrupt migration by slowing or 
removing leptocephali from the Gulf 
Stream, and any transport and 
subsequent recruitment problems might 
be accentuated at the extremes of the 
species’ range. The ‘‘other’’ category 
included changes to other aspects of the 
Gulf Stream, such as the formation of 
eddies, which may spin leptocephali off 
of the main current (USFWS 2005b, p. 
53). 

Variation in oceanic conditions is 
often depicted by the North Atlantic 
Oscillation Index (NAOI). The NAOI is 
a measure of oceanic-climate changes, 
expressed as the difference in 
atmospheric pressure measured between 
Greenland and the Azores. The NAOI 
has phases (positive and negative) that 
have important oceanographic effects. 
For example, a positive (high) NAOI is 
indicated by periods of stronger winds, 
greater surface-water mixing, reduction 
of the Gulf Stream, shift of the Gulf 
Stream in a northeast direction, and 
increases in deep water formation and 
water mass formation in the Labrador 
Sea (and, it is hypothesized, weak eel 
recruitment); a negative NAOI shifts the 
Gulf Stream south and increases the 
transport in the Labrador Current (the 
western boundary current of the North 
Atlantic subpolar gyre) (and it is 
hypothesized, a strong eel recruitment). 
These oscillations correlate with other 
oceanic factors such as MLD, SST 
anomalies, and position of the North 
Wall (a steep water temperature 
gradient) of the Gulf Stream (for further 
discussion of NAOI see Weijerman et al. 
Appendix 2, pp. 3, 9). 

The NAOI has received considerable 
attention because of its strong negative 
correlation with recruitment of 
European eels (glass eels recruited to 
den Oever, Netherlands) (ICES 2001, p. 
5) and a similar, but weaker, negative 
correlation with recruitment of 
American eels (juvenile eels recruited to 
the St. Lawrence River) (ICES 2001, p. 
5; Cairns et al. 2005, Table 9.2, p. 66). 
From the mid 1950s to 1978/1979 
winter the NAOI was in a 24 year 
negative phase. From 1979/1980 winter 
to 1994/1995 winter the NAOI was in a 
positive phase (Weijerman et al. 
Appendix 2, pp. 3, 9) and this positive 
phase may have continued until 
recently. During this prolonged positive 
(high) phase European eel recruitment 
had been correspondingly low (ICES 
2002, p. 2). The last few winters, 

however, have not been strongly 
positive (Hurrell et al. preprint, p. 4), 
which may indicate that the NAOI is 
beginning to shift to a negative phase, 
which would benefit eels (USFWS 
2005b, p. 66). A shift to a negative phase 
would be consistent with the 
observation that the NAOI seems to 
follow 7- to 8-year cycles, superimposed 
on 20- to 30-year cycles (Knights 2003, 
p. 238). 

The correlation between NAOI and 
recruitment suggests that oceanic 
conditions are currently the most 
influential variable affecting 
recruitment. As noted earlier, efforts to 
model the population dynamics of 
American eel are inherently limited by 
sparse or nonexistent data. Nonetheless, 
sensitivity analysis of one modeling 
effort indicated that oceanic conditions 
had greater eel population effects than 
fishing, dams, or other habitat impacts 
(BEAK 2001, pp. 5.10–5.11). 

In summary, oceanic conditions 
influence growth, recruitment, and 
distribution of many marine species. 
The interactions between the marine 
environment and production of marine 
species, however, are exceedingly 
complex. Although the interactions are 
not completely understood, the success 
of early eel life stages and subsequent 
recruitment to fresh water is dependant 
on oceanic conditions, which are 
subject to natural variation. Natural 
conditions can, when a species is 
significantly reduced in range or 
abundance, be considered a threat. 
However, there is no indication that the 
American eel is suffering this level of 
reduction in either abundance or range. 
Therefore, because oceanic conditions 
are within normal variations, the 
American eel is evolutionarily adapted 
to oceanic variations, and there is no 
indication that the American eel is at a 
reduced level where this natural oceanic 
variation would significantly affect the 
species, we have concluded that oceanic 
conditions are not now, and there is no 
information indicating oceanic 
conditions should be in the future, a 
significant threat to the American eel at 
a population level. 

Summary of Factor E 
In conclusion, hydropower turbines 

are a source of ongoing mortality. This 
mortality has affected, and will continue 
to affect, regional presence and 
abundance of eels. However, the current 
information does not provide evidence 
to support turbines as a significant 
threat to the American eel at a 
population level. There is substantial 
uncertainty on the effects of 
contaminants on the American eel and 
more research is needed. However, after 

examination, the literature does not 
support a population level impact from 
contaminants. Oceanic conditions are 
highly variable and cyclical. They 
determine recruitment to the continent, 
and therefore they have a substantial 
influence on the presence and 
abundance of eels on the continent, 
particularly in freshwater habitats. 
Oceanic conditions are a naturally 
occurring influence on the American eel 
during its early life history, and are not 
a significant threat to the American eel. 
In sum, given the absence of evidence 
for population-level effects, such as 
reduced recruitment of glass eels, we 
have concluded that there is not 
supporting data to indicate other natural 
or manmade factors as a significant 
threat to the American eel. 

Finding 
The Act defines the term ‘‘threatened 

species’’ as any species (or subspecies 
or, for vertebrates, distinct population 
segment) that is likely to become an 
endangered species within the 
foreseeable future throughout all or a 
significant portion of its range. The term 
‘‘endangered species’’ is defined as any 
species that is in danger of extinction 
throughout all or a significant portion of 
its range. The principal considerations 
in the determination of whether a 
species does or does not warrant listing 
as a threatened or endangered species 
under the Act are the threats that 
confront the species, as discussed in the 
five factor analysis above. 

In reviewing the status of the 
American eel, we make the following 
findings. The species has been 
extirpated from some portions of its 
historical freshwater habitat over the 
last 100 years or so, mostly as a result 
of dams built by the late 1960s. There 
is also evidence that the species’ 
abundance within freshwater habitats, 
and to some degree estuarine habitats, 
has declined in some areas (e.g., upper 
SLR/LO and the Chesapeake Bay) likely 
as a result of harvest or turbine 
mortality, or a combination of factors. 
However, the species remains widely 
distributed over the majority of its 
historical range. Based on information 
from the ASMFC stock assessment and 
peer review and the COSEWIC 
Assessment and Status Report, an 
indication of decline exists in yellow eel 
abundance, but recent glass eel 
recruitment trends, although variable 
from year to year, appear stable over the 
past 15 years. The American eel is a 
highly resilient species, with the ability 
to occupy the broadest range of habitats 
within freshwater, as well as estuarine 
and marine waters, and it remains a 
widely distributed fish species. The lack 
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of population subdivision (i.e., 
panmixia) in the American eel provides 
resilience to genetic problems that can 
result from decline and isolation of 
subpopulations. 

Although roughly 25 percent of the 
American eel’s historical freshwater 
habitat is now inaccessible due to dams, 
the loss of this habitat does not threaten 
the species’ long-term persistence. This 
is because a large amount of freshwater 
habitat still remains (roughly 75 percent 
of historic freshwater habitat in the 
United States remains available and 
occupied by the American eel), from 
which both males and females 
outmigrate, and because a portion of 
American eels complete their life cycle 
in estuarine and marine waters without 
entry into freshwater. Although the 
significance of the estuarine and marine 
eel contribution to reproduction is 
considered speculative by some, a 
growing number of researchers think the 
contribution could be substantial 
(Tsukamoto and Arai 2001, p. 275; 
Jessop 2002, p. 228; Kotake et al. 2005, 
p. 220; Cairns 2006a, p. 1; Knights et al. 
2006, pp. 12–13), and there is no doubt 
that substantial amounts of estuarine 
and marine waters remain available to 
and are occupied by the American eel 
throughout its range. 

The threat of Sargassum harvest is no 
longer considered a threat due to new 
information indicating that the 
American eel larvae do not utilize 
Sargassum, and due to regulations 
restricting its harvest. Recreational and 
commercial eel harvests are no longer 
factors of concern at a population level 
due to economics, the species’ 
resilience, and existing regulatory 
mechanisms. Although mortality during 
outmigration due to parasites and 
contaminants, and the potential effects 
of contaminants on early life stages, 
remain a concern, we have no 
information indicating that these threats 
are currently causing or are likely to 
cause population level effects to the 
American eel. We have no information 
indicating that predation or competition 
with nonnatives or mortality from 
turbines are causing population-level 
effects. Recruitment success of the 
American eel is dependent on ocean 
conditions, and variation in ocean 
conditions causes fluctuation in 
recruitment. However, because the 
available information indicates that the 
species remains widely distributed and 
glass eel recruitment trends appear 
stable over the past 15 years, observed 
ocean conditions do not threaten the 
current population status of the 
American eel. Also, we have no 
information to indicate that ocean 
conditions are likely to threaten the 

American eel at a population level in 
the future. 

In reviewing the status of the 
American eel, we also considered 
whether there was any area where the 
species is threatened or endangered 
throughout a significant portion of its 
range. We considered threats to its 
spawning, migratory, and growth 
habitats (see discussion under Factor A 
and Ocean Conditions in Factor E) and 
found no area where the species is 
threatened or endangered throughout a 
significant portion of its range. The 
Sargasso Sea, where the American eel 
spawns, is for that reason a significant 
portion of the range, but we identified 
no threats to this habitat. Similarly, the 
open ocean migratory habitat of the 
American eel is also a significant 
portion of the range, but we identified 
no threats to this habitat either. 

The American eel’s growth habitat 
consists of those areas, apart from its 
spawning and migratory habitats, where 
the species’ growth primarily takes 
place. We evaluated whether the upper 
SLR/LO, an area of the American eel’s 
growth habitat that has experienced an 
extreme decline in American eel 
abundance, is a significant portion of 
the range. The American eel is 
panmictic, genetically homogeneous, 
and capable of occupying a diversity of 
growth habitats. It currently occupies a 
number of growth habitats, each of 
which is similar in habitat 
characteristics. Therefore no one growth 
habitat would be a significant portion of 
the range unless it was significant in 
terms of eel reproductive contribution. 
Although it has been suggested that the 
upper SLR/LO historically contributed a 
disproportionately larger amount of 
reproduction than other freshwater 
areas of similar size, significant 
uncertainties have been identified 
regarding this analysis (COSEWIC 2006, 
pp. 35–41). Even if the upper SLR/LO 
had historically contributed a 
disproportionately larger amount of 
reproduction than other freshwater 
areas of similar size (see Population 
Status in Background section), our 
consideration of the data on facultative 
catadromy (the ability to grow and 
become sexually mature in estuarine 
and marine waters in addition to 
freshwater) suggests that the total 
reproductive contribution from the rest 
of the range (including other freshwater 
and all estuarine and marine waters) 
outside the upper SLR/LO is 
substantially greater than the historical 
reproductive contribution from the 
upper SLR/LO (see Population Status in 
Background section). Consequently, any 
historical additional reproductive 
contribution from the upper SLR/LO 

does not make this area significantly 
more important than if its historical 
reproductive contribution was similar to 
that of other similarly sized areas within 
the range of the species. Because the 
upper SLR/LO area does not contain any 
unique or particularly high-quality 
habitat, does not contribute to any 
genetic differences, contains 
substantially less than 50 percent of the 
growth habitat for the eel, and does not 
appear to contribute greatly to the long- 
term persistence of the species, we have 
determined that it is not a significant 
portion of the range. In addition, even 
if the SLR/LO were to be considered a 
significant portion of the range we find 
from the record before us that the eel is 
not threatened or endangered in the 
SLR/LO because eels will likely persist 
there into the foreseeable future (for 
discussion of this ‘‘rescue effect’’ see 
Background, Population Status). The 
American eel is panmictic and 
substantial reproductive contribution 
comes from outside the upper SLR/LO. 
We believe that the upper SLR/LO will 
likely continue to receive eels and, 
therefore, extirpation of eels from the 
upper SLR/LO is unlikely. 

In addition, we considered whether 
there are any segments of the population 
of American eel that would qualify as 
distinct population segments (DPSs) 
under the USFWS’s Policy Regarding 
the Recognition of Distinct Vertebrate 
Population Segments Under the 
Endangered Species Act (DPS Policy) 
(USFWS 1996). To be identified as a 
DPS, a population must satisfy both the 
discreteness and significance tests of the 
DPS Policy. Because the species is 
panmictic (a single inter-breeding 
population), no part of the species’ 
population meets the discreteness test of 
the DPS policy. Because no discrete 
populations can be identified, there are 
no populations for which we could 
evaluate significance. Therefore, no 
American eel DPSs can be recognized. 

Due to the concerns about the status 
of the American eel in Canada, we 
considered delineation of a Canadian 
DPS using the international border. 
However, we determined that the 
Canadian population of American eels 
would not satisfy the significance test. 
There is no evidence to suggest that eels 
in Canada are genetically different from 
eels in other parts of the species’ range, 
that eels in Canada inhabit a unique 
ecological setting, that loss of eels in 
Canada would result in a significant gap 
in the range of the species, or that the 
Canada population of eels otherwise 
could be considered significant under 
the DPS policy. Also, because the 
species is panmictic and juveniles are 
distributed randomly over a wide range, 
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and because substantial reproductive 
contribution occurs over most of the 
range, Canada will likely continue to 
receive eels despite any reduction in 
yellow eel abundance in Canada. 
Therefore, the Canadian population 
would not be considered endangered or 
threatened and as a result would not 
qualify as a DPS under the DPS policy. 

In summary, we find that the 
American eel remains widely 
distributed over their vast range 
including most of their historic 
freshwater habitat, eels are not solely 
dependent on freshwater habitat to 
complete their lifecycle utilizing marine 
and estuarine habitats as well, they 
remain in the millions, that recruitment 

trends appear variable but stable, and 
that threats acting individually or in 
combination do not threaten the species 
at a population level. On the basis of the 
best available scientific and commercial 
information, we conclude that the 
American eel is not likely to become an 
endangered species within the 
foreseeable future throughout all or a 
significant portion of its range and is not 
in danger of extinction throughout all or 
a significant portion of its range. 
Therefore, listing of the American eel as 
threatened or endangered under the Act 
is not warranted. 
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