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Fish Lockage through Navigation Locks

Allegheny River – Locks 5-9 
(1980-present)

sauger

Sander canadensis

walleye

Sander vitreus

Cape Fear River - Lock 1 
(1962-present)

American shad

Alosa sapidissima

blueback herring

Alosa aestivalis

Alabama River – Jim Woodruff Lock
(2005-present)

American shad

Alosa sapidissima

Gulf striped bass

Morone saxatilis

Maximum Passage EfficiencyMaximum Passage Efficiency

Allegheny River Allegheny River unknownunknown
Cape Fear River Cape Fear River >50%>50%
Alabama River Alabama River 65%65%



Mississippi River
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Lock and Dam 22Lock and Dam 22

Melvin Price Locks and DamMelvin Price Locks and Dam

Study Area





Monitoring Plan
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• Mobile hydroacoustics
• Fixed hydroacoustics
• Telemetry
• Ecohydraulic Modeling



Methods

Mobile Hydroacoustic Sampling

RESON SeaBat 8101 multibeamRDI Workhorse 
Acoustic Doppler Current Profiler

BioSonics model DT 5000

DIDSON 
(Dual-Frequency Identification Sonar)

BehaviorBehavior

FlowFlow HabitatHabitatFishFish

http://www.biosonicsinc.com/dtxseries.shtml


Methods

Hydroacoustic Transects

Fish Density Fish Density 
(fish/m(fish/m22))

Bathymetry/Bathymetry/
Habitat UtilizationHabitat Utilization

PopulationPopulation
EstimateEstimate

FishFish
AggregationsAggregations



Methods

Fixed Hydroacoustics
MethodsMethods

Fixed HydroacousticsFixed Hydroacoustics
Vertical Lock Cross-Section: Targets in Beam
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200 m lock chamber



Mel Price Locks 
and Dam

Lock and Dam 22

Methods  Methods  

Ultrasonic TelemetryUltrasonic Telemetry

Receiver
(hydrophone)

Transmitter

47 
Receivers

586 
km

• Sept 2007-Sept 2009
• 817 fish tagged
• Representing 6 guilds
• 75% released below 

the dam



Methods

Ecohydraulic ModelingEcohydraulic Modeling

ELAM Model 
(Eulerian Lagrangian Agent Method)

Fish Behavior

ADH Model 
(Adaptive Hydraulics Model)

Flow Patterns and Intensity

Eulerian mesh 
node
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Population Estimate = 96,404

8 April 20068 April 2006 6 June 20066 June 2006

Population Estimate = 172,878

Results

Mobile Hydroacoustic Data



Results

Fish Density

25 May 2005

8 April 2006

1 November 2005237,055

96,404

201,284

9 Sept 2006 533,916



Results

Fixed Hydroacoustics

Pathfinder Upstream Lockage, 8:00, Sept 7, 2008
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Pathfinder Upstream Lockage, 8:00, Sept 7, 2008
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Total Fish Tracked =   1050
- Upstream       621
- Downstream 429

Pre-Lockage Total = 449 Post-Lockage Total = 601
- Upstream 227 - Upstream 394
- Downstream 222 - Downstream 207

30 minutes Before & After Lockage Event
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• 342 fish detected
• 282 were silver carp (an invasive 

species)
• 23 fish used the lock for passage
• 17 upriver (15 were silver carp)
• 6 downriver 
• 5 of 6 fish species used the lock

Results

Ultrasonic TelemetryUltrasonic Telemetry



Results

DIDSON (Dual-Frequency Identification Sonar)



ResultsResults

ADH ModelADH Model



Results

Ecohydraulic Modeling



Conclusion

Mobile Hydroacoustics
• Fish aggregate at hydraulic breaks and near habitat.
• It may be possible to manipulate the flows around lock chambers to 

increase the likelihood that a fish will move upstream.

Fixed hydroacoustics
• Low numbers of fish move both upstream and downstream through the lock.

Telemetry
• Upstream fish movement through the lock is rare in the Mississippi River

Ecohydraulic Modeling
• Rheophilic fish behavior can be predicted using flow use shear stress and 

flow to guide directional movement and migration.  Rheophilic fish are 
generally not attracted to the flow conditions in the lock.



Conclusion
Navigation locks are generally not suited for fish 

passage because:

– Flow patterns with the lock differ from those found in 
other parts of the river.

– Locks pass only a fraction of the population.
– Locks do not pass all species of migratory fish.

Decisions regarding the adequacy of locks for 
restoring fish migration should be based upon a 
thorough scientific study of fish behavior at each 
dam.
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