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American Eel Life CycleAmerican Eel Life Cycle
�� Spawn in Spawn in 

Sargasso Sargasso 
SeaSea

�� Larvae Larvae 
carried by carried by 
gulf streamgulf stream

�� Live in Live in 
estuaries, estuaries, 
rivers and rivers and 
streamsstreams

�� Migrate back Migrate back 
to Sargasso to Sargasso 
Sea to spawnSea to spawn



Coastwide Commercial Eel Coastwide Commercial Eel 

Landings 1950Landings 1950--20032003
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Petition To Petition To 

ListList
�� November 2004 November 2004 --

Petition filed to Petition filed to 
USFWS and NMFSUSFWS and NMFS

�� February 2007 February 2007 --
USFWS announced USFWS announced 
completion of status completion of status 
reviewreview

�� Listing not Listing not 
warrantedwarranted

�� Chesapeake Bay Chesapeake Bay --
50% decline in 50% decline in 
yellow eels from yellow eels from 
19941994--20042004



�� 43% of Chesapeake 43% of Chesapeake 
Bay watershedBay watershed

�� 444 miles long444 miles long

�� 27,500 square miles27,500 square miles

�� Conowingo Dam Conowingo Dam 
River Mile 10River Mile 10

Conowingo Dam

Susquehanna River WatershedSusquehanna River Watershed



Maryland Biological Stream Survey (MBSS)

Highest number of eels

in MBSS survey



Fish Passage on Fish Passage on 

Susquehanna RiverSusquehanna River

�� Provided at 4 damsProvided at 4 dams

�� Designed for Designed for 
anadramous speciesanadramous species
��Shad/River HerringShad/River Herring

��Move upstream as adultsMove upstream as adults

��Prefer high flowsPrefer high flows

��Daytime migrationDaytime migration

�� Ineffective at passing Ineffective at passing 
juvenile American eelsjuvenile American eels

Conowingo Fish Lift



FERC 
relicensing

�� 3 dams and a 3 dams and a 
pumping station pumping station 
scheduled for scheduled for 
relicensing over relicensing over 
the next 5 yearsthe next 5 years

�� Eel passage an Eel passage an 
important issueimportant issue

�� What is the What is the 
ecological ecological 
significance of significance of 
eels?eels?



Importance to EcosystemImportance to Ecosystem

�� 25% of fish biomass in 25% of fish biomass in 
undammed streamsundammed streams

�� Various life stages eat Various life stages eat 
every available prey every available prey 
item item 

�� Used by freshwater Used by freshwater 
mussels (eastern mussels (eastern 
elliptio) to complete elliptio) to complete 
life cyclelife cycle



Eels and MusselsEels and Mussels
�� Eastern elliptio common in adjacent free flowing watersheds Eastern elliptio common in adjacent free flowing watersheds 

�� Lack of eels above dams may be limiting mussel populationsLack of eels above dams may be limiting mussel populations

�� Mussels can improve water quality by filtering nutrients/sedimenMussels can improve water quality by filtering nutrients/sedimentsts
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USFWS ObjectivesUSFWS Objectives
�� Sample eel population below Sample eel population below 

Conowingo DamConowingo Dam
�� Elvers Elvers -- migration patternsmigration patterns

�� Yellow eels Yellow eels -- population sizepopulation size

�� Learn more about eel / mussel Learn more about eel / mussel 
relationship in the Susquehanna relationship in the Susquehanna 
RiverRiver

�� Experimental eel introductions in Experimental eel introductions in 
tributaries to the Susquehanna tributaries to the Susquehanna 
RiverRiver
�� Where do eels go?Where do eels go?

�� Effects on freshwater mussel Effects on freshwater mussel 
reproduction?reproduction?



Conowingo Dam Elver CollectionConowingo Dam Elver Collection

YearYear # of elvers# of elvers

20052005 4242

20062006 1919

20072007 38373837

20082008 4205942059

20092009 1743717437



Timing of Elver CollectionTiming of Elver Collection
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Timing of Elver CollectionTiming of Elver Collection
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Conowingo Creek

Conestoga River

Upstream elver introductionsUpstream elver introductions
�� 2008 2008 –– 17,504 elvers 17,504 elvers 

stocked in Conestoga stocked in Conestoga 
RiverRiver

�� 2009 2009 –– 15,316 elvers 15,316 elvers 
stocked in Conowingo stocked in Conowingo 
CreekCreek

�� Elvers recaptured in Elvers recaptured in 
Conowingo CreekConowingo Creek

Conowingo Dam



Eels / Mussel study in the Eels / Mussel study in the 

Susquehanna RiverSusquehanna River

Goal:Goal: Assess the importance of American eels to freshwater Assess the importance of American eels to freshwater 
mussels in the Susquehanna Rivermussels in the Susquehanna River

Objectives:Objectives:
�� Confirm American eels as primary host for eastern elliptio Confirm American eels as primary host for eastern elliptio 

�� Do American eels serve as the host fish for other Do American eels serve as the host fish for other 
freshwater mussel speciesfreshwater mussel species

�� Determine recruitment status of Determine recruitment status of Elliptio Elliptio 
complanatacomplanata within the Susquehanna drainagewithin the Susquehanna drainage



�� All sample sites All sample sites 
in Susquehanna in Susquehanna 
drainage except drainage except 
1 in Potomac 1 in Potomac 
drainagedrainage

�� Qualitative and Qualitative and 
quantitative quantitative 
surveyssurveys

�� Mussels found Mussels found 
in quantitative in quantitative 
survey were idsurvey were id’’d d 
and measuredand measured

k



ResultsResults
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Conclusion: Eels are important Conclusion: Eels are important 

to eastern elliptio reproductionto eastern elliptio reproduction

��Eastern elliptio less abundant in Eastern elliptio less abundant in 

Susquehanna River Susquehanna River 

�� 70% of sites in Delaware had over 70% of sites in Delaware had over 

50 elliptio found in an hour (USGS) 50 elliptio found in an hour (USGS) 

�� Only 5% of sites in Susqhehanna Only 5% of sites in Susqhehanna 

had over 50 elliptio found in an hour had over 50 elliptio found in an hour 

(Art Bogan and Dave Strayer) (Art Bogan and Dave Strayer) 

�� 40 fish species tested, 5 worked, 40 fish species tested, 5 worked, 

American eels most successfulAmerican eels most successful

��No juvenile eastern elliptio found No juvenile eastern elliptio found 

in upstream tributariesin upstream tributaries



Testing the mussel   Testing the mussel   

eel hypothesiseel hypothesis

�� Introduce eels where there Introduce eels where there 
is currently no recruitmentis currently no recruitment
�� Buffalo CreekBuffalo Creek

�� West Branch Pine CreekWest Branch Pine Creek

�� Stock eels infected with Stock eels infected with 
freshwater mussel larvaefreshwater mussel larvae

�� Continue stocking Continue stocking 
Conowingo CreekConowingo Creek

�� Monitor mussel Monitor mussel 
populationspopulations

�� Monitor fish populations Monitor fish populations 
using MBSS protocolsusing MBSS protocols

West Branch Pine Creek

Buffalo Creek

Conowingo Creek



Downstream passageDownstream passage
�� Downstream passage Downstream passage 

project on the project on the 
ShenanadoahShenanadoah

�� 30% mortality at each 30% mortality at each 
damdam

�� Downstream movement Downstream movement 
throughout the yearthroughout the year

�� Determine methods for Determine methods for 
reducing downstream reducing downstream 
mortalitymortality

�� Need research to Need research to 
assess downstream assess downstream 
passage on passage on 
SusquehannaSusquehanna

Credit: Doug Watts



Future StudiesFuture Studies

�� Increase elver captures below Increase elver captures below 

Conowingo DamConowingo Dam

��Stock eels in upstream tributariesStock eels in upstream tributaries

��Determine if eels can move through Determine if eels can move through 

Conowingo PoolConowingo Pool

��Determine optimal size of eels for Determine optimal size of eels for 

freshwater mussel hostfreshwater mussel host

��Downstream Passage Downstream Passage 
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