Fish Migration in the US

Are Navigation Locks Important?
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Fish Lockage through Navigation Locks

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

walleye sauger

Sander vitreus Sander canadensis

Cape Fear River - Lock 1
(1962-present)

American shad blueback herring

Alosa sapidissima Alosa aestivalis

Alabama River — Jim Woodruff Lock
(2005-present)

Maximum Passage Efficiency

American shad Gulf striped bass Allegheny RI\_/er unknown
Cape Fear River >50%

Alosa sapidissima Morone saxatilis .
Alabama River 65%



Mississippi River




Study Area

L] " — -
" 1 W S
; o
IITIHIIII_
-

.'"l',._ :
|t J_a-.--——_-r*' . " ]

|| Missouri @ Gredeu 4 Melvin Price Locks and Dam




American eel
spotted sucker
silver lamprey
shorthead redhorse
lake sturgeon

black redhorse
pallid sturgeon®
golden redhorse
longnose gar

silver redhorse
shovelnose sturgeon
northem hog sucker
goldeye

white sucker
mooneye

channel catfish
paddlefish®

blue catfish

A federally listed endangered species

B candidate for federal listing

Migratory Fish Species of the UMR

Alabama shad
flathead catfish
skipjack herring
white bass
gizzard shad
yellow bass
threadfin shad
northem pike
blue suckerb
smallmouth bass

smallmouth
buffalo

largemouth bass
bigmouth buffalo
sauger
quillback
walleye

highfin carpsucker
freshwater drum




Monitoring Plan

Mobile hydroacoustics
Fixed hydroacoustics
Telemetry
Ecohydraulic Modeling
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Methods
Mobile Hydroacoustic Sampling
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DIDSON
(Dual-Frequency Identification Sonar)

RDI Workhorse
Acoustic Doppler Current Profiler

BioSonics model DT 5000 RESON SeaBat 8101 multibeam


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

Hydroacoustic Transects
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Methods
Fixed Hydroacoustics

Vertical Lock Cross-Section: Targets in Beam

lllinois Side

Elevation (m)
Missouri Side

Lockwall
Lockwall
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Methods
Ultrasonic Telemetry
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Receiver

% Lock arid:Dam 22 (hydrophone)
\ 2 - | « Sept 2007-Sept 2009

817 fish tagged

 Representing 6 guilds

 75% released below
the dam
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Methods

Ecohydraulic Modeling
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Eulerian,
m?ih/ Sensory

Eulerian mesh,

node
Sensory 4§

| ADH Modgl ELAM Model
(Adaptive Hydraulics Model) (Eulerian Lagrangian Agent Method)

Flow Patterns and Intensity Fish Behavior



Results

Mobile Hydroacoustic Data

8 April 2006 6 June 2006

Population Estimate = 96,404 Population Estimate = 172,878



Results

Fish Density
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Results

Fixed Hydroacoustics

Pathfinder Upstream Lockage, 8:00, Sept 7, 2008

Barge & Tow ‘

I Downstream

1 upstream W D ownstream

Upstream

Number of Fish Tracked
Number of Fish Tracks

Time (~ 08:00-09:10) 30 minutes Before & After Lockage Event
Total Fish Tracked = 1050
- Upstream 621
- Downstream 429 P aSS ag e

Pre-Lockage Post-Lockage

Pre-Lockage Total = 449 Post-Lockage Total = 601 Effe Ctlve n eSS
- Upstream 227 - Upstream 394
- Downstream 222 - Downstream 207 >O . 1 %/ d ay



Results

Ultrasonic Telemetry

342 fish detected
282 were silver carp (an invasive
species)

« 23 fish used the lock for passage
17 upriver (15 were silver carp)

e 6 downriver

5 of 6 fish species used the lock



Results

DI DSON (Dual-Frequency Identification Sonar)
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ADH Model
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Results

Ecohydraulic Modeling
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ish Remaining fmﬁme (hrs) =sighiy Randam

Davad L. Smiith
R, Andrew Goodw
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Jaff Allan
Ruth Cheng
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Aaron Busing
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upstreams ~5 hre




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
e 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
ghorough scientific study of fish behavior at each

am.
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