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Good morning and thank you. 
For those of you who don’t know me, my name is Steve Shepard.  

I work for the USFWS.  Mostly, I work on migratory fish issues.  For the last year and a half, I have been working with our regional office preparing the response to the petition to list American eel as threatened.


So...listing is not warranted

Notice of the FWS response to the American eel petition from the Center
for Environmental Science Accuracy and Reliability was published in:

Federal Register of 10/8/2015 (80 FR 60834)

The Finding and supporting information:
1) The 12-month not warranted finding

2) The Biological Species Report
(peer-reviewed source document)

3) And...baseline information in the FWS
response to the 2004 petition to list
American eel.

The documents can be found on-line at:
http://lwww.fws.gov/northeast/americaneel/
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Since you are here at the symposium, I assume you know that the Service decided that listing American eel under the ESA was not warranted.

Notice of this finding was published in the Federal Register a few weeks ago.  That notice was a batch finding with ESA decisions on about a dozen other species.

That notice will direct you to this website where the actual finding is located. The finding is the document that provides the statutory requirements of our decision.  

CLICK

At that website, you will also find the Biological Species Report.  That is the peer reviewed source document that provides all the information used in the finding.

I also want to note that the Service was petitioned to list American eel in 2004.  The response to that 2004 petition was also a not warranted decision, so we used the previous finding as the baseline for this petition response.

OK…that’s’ out of the way.  That is all I have to say about the background for this finding. 



Wanted to make sure you saw these maps of the eel native range and distribution
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Just a couple more pieces of background material…

(Note: this map may have been used in a previous presentation).

This depicts the native range of Am eel

This was compiled as part of the 2007 Status Review, as well as 2010 data from NatureServe. 

This map was included in the Biological Report.  

We note the species range goes beyond the lower 48 States; full range includes Canada, Mexico, and parts of the Caribbean.  


What was considered in our finding?
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In the simplest sense, the finding evaluates the population status of American eel…that is, the number of eels

CLICK going up

CLICK going down

Things like this St. Lawrence River information…

And similarly, we evaluate the threats that may lead to extinction in the future.


I am going to spend most of my time today reviewing the Threat Analyses.  That is the meat and potatoes of our finding.  Mostly, I am going to describe information from the Biological Species Report.

The Biological Report also contains a lot of information….



Distribution of American eel in the U.S.

CA

Based on American eel
presence/absence in
HUC 8 watersheds

Legend
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AND THIS MAP

We have received a lot of information from many of the 36 affected states.  This information includes counts from eel fishways, routine electrofishing where eels may have been captured, trap nets and other surveys, and of course statistics from various eel fisheries.

Explain HUC 8 watersheds



Elver Abundance Trend Examples
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Breeders per Cohort (N, )

An index of the number of breeding eels contributing to each cohort
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Data from: C6té, C., P. Gagnaire, V. Bourret, G. Verreault, M. Castonguay -
and L. Bernatchez. 2013. Population genetics of the American eel (Anguilla *‘Lqﬂsga\ﬁlnm"ﬁ
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rostrata): FST = 0 and North Atlantic Oscillation effects on demographic
fluctuations of a panmictic species. Molecular Ecology 22:1763-1776.
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Describe the breeding population estimates…

These breeding population estimates are from Côté (et al. 2013)
The authors used genetic methods to estimate the abundance of the spawning population.
The estimates range from 4.7 to 109 million eels breeding annually in the Sargasso Sea.
    (Note log scale)

-------------------------------------------------------------------------
The Biological Species Report also includes numerous elver indices that show a stable trend in recent years, although with low abundance.

These trends are consistent with the ASMFC conclusion that the American eel population is depleted, but stable.



What was considered in our finding?
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In the simplest sense, the finding evaluates the population status of American eel…that is, the number of eels

CLICK going up

CLICK going down

Things like this St. Lawrence River information…

And similarly, we evaluate the threats that may lead to extinction in the future.


I am going to spend most of my time today reviewing the Threat Analyses.  That is the meat and potatoes of our finding.  Mostly, I am going to describe information from the Biological Species Report.

The Biological Report also contains a lot of information….



Stressors (Fhreats)

In the Biological Report:

Climate change
Parasites
Predation
Habitat loss and fragmentation
Migratory impacts from dams
Commercial harvests

/. Contaminants

ecowatch.com

o 0k wbhPE

(These stressors may rise to the level of
Threats to the species.)
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These seven stressors are reviewed in the report.  I may switch back and forth between the terms Threats and Stressors.  Each term has a specific context in the ESA finding.

(recap the list)



Climate Change

0.4

AWALYA
AN/

-0.6

Temperature anomoly (°C)

T T T T T T T T T T T T T
Q (=} (=] o (=} (=] (=} (=} o Q (=} (=] o
[ (2] o -l N m 8 n o} N [} (2} o -
o0} o) (=) <2} (2]} (=) <)} <2} ()] )} <2} (2] (=] (=}
i i - i i i - i i i i i N N

FIGURE 22—Average Atlantic Ocean sea surface temperature
anomaly from 1880-2014 at 0°N to 30°N (data from noaa.gov).

u.s. i
FISH & WILDLIFE
SERVICE



Presenter
Presentation Notes
This is Figure 22 from the Biological Report.  

As juveniles, eel use a broad range of habitat in freshwater, estuaries and coastal areas.  Thus, our analyses of climate change focused on migration and spawning habitat.

Silver eels locate their spawning grounds in the Sargasso Sea, at least in part, based on specific temperature characteristics.  So…the ocean temperature is very important.

Various data are show long-term warming of the North Atlantic and the Sargasso Sea.  This is simply intended to show the long term warming trend in the tropical North Atlantic.  

The graph shows five year running averages in the North Atlantic from 0 to 30 degrees North…including the Sargasso Sea.

The dashed line is the beginning of the temperature regime shift identified by Bonhommeau et al. 2008 



Climate Change—Ocean Temperature
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Water temperature data are correlated with the abundance of young eels entering North American rivers and estuaries.

For example, this is Figure 23 from the report.  It illustrates the correlation between the recruitment of young eels on the Y-axis and their previous thermal history in the Sargasso Sea.

The Biological Species Report reviews several studies showing correlations between eel abundance and ocean temperatures. 

If the Sargasso Sea continues to warm, will this negatively impact eel spawning?  Or will they shift their spawning location?


Climate Change and the NAO

The North Atlantic Oscillation (NAQO) is inversely correlated
with the abundance of young American eels.
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density and the NAO (from Cairns et al. 2014 p. 92).
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Similar correlations can be demonstrated for the NAO 
(EXPLAIN NAO)  …a weather pattern that drives the strength of westerly winds and affects ocean circulation.

This is Figure 24 from the report.  It shows research by Cairns and co-authors that demonstrates the inverse relationship between the NAO and the density of eels in the Miramichi River in New Brunswick.

This data set covers more than 60 years, and you can see that the NAO appears to be cyclic and eel abundance is inversely correlated with the strength of the NAO (point out the inverse NAO scale on the graph). 


Climate Change—NAO

Researchers have speculated on specific NAO
mechanisms that may affect eel. For example:

 The NAO affects currents that carry larvae to continental
rearing areas.

|t changes ocean productivity, which affects larval food
availability (e.g., marine snow).

 The NAO changes the characteristics of ocean front spawning
sites far to the south in the Sargasso Sea.

And...there are similar correlations for the NAO
and European eel abundance.
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(describe each hypothesis briefly)

NOTE SIMILAR CORRELATION FOR EUROPEAN EEL


Parasites—Anguillicoloides crassus

e exotic parasitic nematode from Asia
 adult worms infest the swimbladder
* requires warmer waters

 does not survive in full salinity

* has many intermediate hosts

e causes little or no mortality, but

* may have chronic sub-lethal effects

History of introduction in North America:
« 1995, first described in Texas and S. Carolina
» 1998, found in mid-Atlantic states and the Hudson River
* by 2005, widespread in eastern U.S., not in Canada
« 2007, documented in Cape Breton, Nova Scotia e
e Not documented in the Mississippi River basin

WILDI
SERVICE
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Anguillicoloides crassus is a parasitic nematode that is native to the Western Pacific.

It commonly occurs in Japanese eel with no ill effects. 
It infests the swimbladder, as you can see in this picture of a rather severe infestation.

It is not considered to be lethal in American eel except in crowded conditions and poor water quality.  Such as the conditions that may be found in aquaculture settings.

It does not survive in cold water.  So it may not spread to northeastern Canada.

It survives in brackish water, but not in full salinity salt water.

Infected eels do not show reduced feeding or growth, but the parasite may have chronic effects.  The most important being the possibility of impaired buoyancy regulation during the spawning migration of silver eels.

In it’s native range, there are few intermediate hosts.  However, in Europe and N. America, it has many intermediate hosts.  

These life history traits facilitate transmission.  Movement of infected eels also spreads the parasite.

NEXT SLIDE

Review history of N. American distribution.

THE TAKE HOME MESSAGE IS THAT THIS PARASITE IS LIKLEY TO SPREAD VERY WIDLEY AMONG AMERICAN EEL


Predation

Recent research in Europe and N. America using
satellite pop-off transmitters has documented some new
sources of predation.

* Temperature and depth data
document predation by
“warm-blooded” fish species.

* Behavior and temperature indicate predation by porbeagle
shark.

* Possibly some predation by thresher shark and tuna.

* However, the large transmitter size casts some doubt
on the study results and conclusions.

FISH & WILD]
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Stressors

These stressors have been updated where
new Information has become available since
the 2007 Status Review:

Habitat loss and fragmentation
Migratory impacts from dams

Commercial harvests

4.
.
6.
1.

Contaminants
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These next four stressors have not changed significantly since the previous Status Review.  The Biological Report updated each of them, where we had additional information.

I will only describe these briefly today.

4. Habitat loss and fragmentation is still widespread, particularly as it relates to dams.  However, dams are being removed and eel passage has been installed at many locations.  We tried to develop a comprehensive list of eel fishways for the Status Review, but that was not possible.

5. Migratory impacts have not changed much since the 2007 Status Review.  However, upstream and downstream passage facilities are being required through the FERC licensing process.  This includes night time turbine shut downs at many sites, and this has been a very successful conservation measure.

6. Commercial harvests remain, but have been reduced in many cases.  An exception is the very large harvest of glass eels in Maine which has spiked in response to very high prices paid for glass eels.  In the last four years, and estimated 140 million glass eels have been harvested in Maine.

7. And finally, contaminants have not changed much in recent years.



Hydroelectric Dam Impacts

« Some dams are complete barriers (habitat loss),
» Ineffective upstream passage fragments habitat,
 Mortality due to downstream passage e
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Considered hydro as historical habitat loss


Eel Upstream Fishways

e Simple
* Cheap

 Effective...with the
right design, siting
and operation
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Upstream eel passage is a relatively simple matter…
But there are often a lot of site specific issues that need to be addressed to make it effective.


Eel Upstream Fishways

Eel Pass - Roanoke Rapids Dam
Roanoke River, North Carolina

The Roanoke fishways
are passing about
800,000 eels per year
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The Roanoke Rapids dam blocked all upstream eel passage for more than 50 years.  
Relicensing resulted in a fish passage prescription to provide eel passage.  

Since the facilities were installed and the bugs have been worked out, the fishways have been passing about 800,000 juvenile eels annually. 


Eel Downstream Passage

Entrained eels experience
a high rate of mortality

* Not so simple
* Not so cheap
* Not so effective

u.s.
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Providing safe and effective downstream passage has proven to be difficult.  
Surface bypasses have not worked well.  
Bottom bypasses have worked better.
But the best results have been achieved with nighttime shutdowns.

When eels are entrained, they experience a high rate of mortality.



U.S. harvest of yellow eels
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To what extent does this graphic…

Indicate the trend in abundance? versus

Changes in the fishery?  Such as, market prices, gear restrictions, quotas


Maine harvest of glass eels

25,000 52,000

20,000 Pounds $1.600
- R
3 Price/LB -
(7]
g 15,000 A $1,200 S
T -
W (o]
5 10,000 5300 .2
g I \I \ A )
o
'

5,000 \j A\/\ $400

0 /\ ; —_— 50

1993
1996
1999
2002
2005

FIGURE 26—Maine glass eel landings and price paid to
harvesters from 1994 to 2014 (data from MDMR 2014).
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