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Council’s 2009 Fish and Wildlife 
Program 

Piscivorous Predator Control 
  
• Implement the Pikeminnow Predator Control Program, 

evaluate its effectiveness 
 
• FAA, with others should review, evaluate, develop, 

implement strategies to reduce non-native fish predation 
on salmonids. 

 
• Lethal take to control non-native fish predators is 

appropriate when non-lethal methods are unsuccessful 
and adverse impacts are significant. 

  
 



Avian Predator Control 
  

• Federal AAs should continue to reduce number of Caspian terns on 
East Sand Island by implementing the USFWS’ Caspian Tern 
Management Plan. 

 
• Federal AAs should develop a double-crested cormorant management 

plan (lower Columbia River and estuary). 
 
• Federal AAs should develop an inland avian management plan for 

Caspian terns, double-crested cormorants, other avian species in the 
mid-Columbia region. 

 
• Corps should continue to implement, improve avian deterrent 

programs at all federal lower Snake and Columbia River dams. 
  

 

Council’s 2009 Fish and Wildlife 
Program 



Pinniped Predator Control 
 

• Corps should exclude sea lions at all main adult fish ladder entrances at 
Bonneville Dam 
 

• Corps should support non-lethal pinniped deterrent efforts by states 
and tribes to keep sea lions away from area immediately below BON 
Dam 
 

• Federal and state agencies should evaluate extent of pinniped predation 
on salmonids, sturgeon , Pacific lamprey in lower Columbia River (BON 
Dam to mouth). 

 
• Lethal take to control pinniped predation is appropriate when non-

lethal methods of control are unsuccessful and adverse impacts to 
salmonids are significant 

  
 

Council’s 2009 Fish and Wildlife 
Program 



Fish predators include: 

• Northern pikeminnow 

•  Walleye 

• Smallmouth bass 

• Northern pike 

• Others 
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Native and Non-native Fish 
Predators 



• At dams, juvenile salmonids are concentrated in 
forebays and tailraces, causing increased predation and 
salmonid loss  

• Migration past dams can 
causes injury and 
physiological stress, increase 
the vulnerability to predators  

• Impoundments enhance 
populations of some resident 
predatory fish, and increase 
travel time for migrating 
juvenile salmonids, 
prolonging their exposure to 
predators 
 

Northern pikeminnow  

http://www.cbr.washington.edu/crisp/hydro/hydrotda1.html


• Estimated annual losses of juvenile salmon -
approximately 16.4 million 

• Pikeminnow Management Program began in 
1990, has evolved and focused 

• Program implemented a 
public-sport reward 
fishery on the mainstem 
river.   

 

Northern pikeminnow  



Pikeminnow Management  
Program Goals: 

Goals:  
• Remove 10-20% of predatory-sized 

pikeminnow per year 
• Evaluate response of pikeminnow to 

sustained fisheries 
• Check for compensatory predation by 

smallmouth bass and walleye 
• Evaluate effect of program on salmonid 

predation 



Lake Roosevelt Predator Issues  
 

 

• Studies showed 
predation on kokanee 
and rainbow trout was 
threatening these 
populations  

• Colville Tribe began a 
predator reduction 
program in 2011 

 

• Altered river environment encouraged spread of 
non-native predators like walleye and smallmouth 
bass 
 



End Part 1 

  



Total 2012 funding category percentages 
Direct and Reimbursable Programs combined 

 

Fish, 41.6% 
Birds, 56.8% 

Mammals,  
1.5% 

Fish -  $5.6 M 
Birds -  $7.6 M 
Mammals- $  .2 M   
Total -       $13.4 M 



Funding of Predation Projects, 
Direct Program, 2004-2012 

 $-  

 $1  

 $2  

 $3  

 $4  

 $5  

 $6  

 $7  

FY 
2004  

FY 
2005  

FY 
2006  

FY 
2007  

FY 
2008  

FY 
2009  

FY 
2010  

FY 
2011  

FY 
2012 

M
ill

io
n

s 

Mammals 

Birds 

Fish 



Optional slides 

 



 
 
 
 

Avian Predation funding by project - FY 2013 
Corps of Engineers  
Total: $6,210,000 

$4,610,000 

$400,000 

$1,200,000 
Avian Predation, 
Estuary 

Avian Island PIT 
Detection 

Inland Avian 
Predation/Avian 
Management 
Plan 



Pikeminnow management program 
 

Principles of program:  

•Habitat change has increased predation,  

•N. pikeminnow responsible for majority of 
losses 

•Can get large reductions in  

predation from low exploitation 

•Compensation is unlikely  

 

 



Avian Predation in the Columbia 
River Basin 

Information from: 

Oregon State University 

Real Time Research, Inc. 

USGS-Oregon Cooperative Fish 
& Wildlife Research Unit 

 



Topics Covered 

• Objectives:  

–  Monitor Avian Abundance 

– Estimate Avian Predation on Juvenile Salmonids 

– Evaluate Effectiveness of Deterrent and Relocation 
actions 

• Study Site 

• Results  

– Abundance Estimates, Predation Estimates 

– Deterrent Actions, Relocation Program 
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Study Area 

 



Caspian Tern Nesting Success at East 
Sand Island 



Estimated Total Annual Consumption of Juvenile 
Salmonids by Caspian Terns on East Sand Island 

 



Double-crested Cormorant 
Predation on Salmonids in the Columbia River Estuary 

• Recent estimates of annual consumption of juvenile salmonids have 
ranged from 2 million smolts (2005) to 18 million smolts (2010)  

 

• In 2010, the salmonid consumption estimate for East Sand Island 
cormorants was higher than in any other year this decade 

 

• In most years, consumption of sub-yearling Chinook smolts far 
exceeded that of other species/run types  

 

• Predation rates on PIT-tagged up-river stocks ranged from 1% to 8% 

 



Double-crested Cormorant Nesting Success 
at East Sand Island 

 



Estimated Total Annual Consumption of Juvenile 
Salmonids by Double-crested Cormorants on East 

Sand Island 

 



Conclusions - Estuary 
 

•  Combined losses of juvenile salmonids to predation by Caspian 
terns and double-crested cormorants in the Columbia River 
estuary were 19 - 29 million smolts in 2010 (preliminary 
estimate)  

 

 
 

•  Smolt losses to double-crested cormorants far exceeded smolt 
losses to Caspian terns in 2010 

•  Habitat for Caspian terns on East Sand Island was reduced by 
38% from former area, but reduction in colony size was less 

•  Potential redistribution of a portion of the East Sand Island 
cormorant colony is in planning stage  



Primary Inland Colonial Waterbird Nesting Sites 

Columbia River 

Upper Columbia River 

Washington 

Oregon 

Blalock Is. 

Miller Rocks Is. 
Badger Is. 

Foundation Is. 

Crescent Is. 

Potholes Res.  

Banks Lake  

Snake River 

Sprague Lake  



Caspian Tern Nesting Success on 
Crescent Island – Mid Columbia 

 



Estimated Total Consumption of Juvenile 
Salmonids by Caspian Terns on Crescent Island 

 



Per Capita Predation Rate Estimates on Upper Columbia River 
Smolts 



Conclusions – Up-river 

• Over-all (all colonies) predation rates in 2010 were down 
slightly relative to years past, with the greatest impacts on 
steelhead from the Snake and Upper Columbia ESUs 

• Predation rates are variable based on the fish species, fish 
stock, avian predator species, and year 

• Per capita predation rates indicate that management of Caspian 
terns (Crescent, Potholes, Blalocks) and cormorants (Foundation) 
would be the most beneficial to salmonid recovery efforts 

• Data from this project are being use to evaluate the need for  
and scope of inland avian predation management initiatives 



Double-crested Cormorant 

Questions? 



Pinniped Predation in the 
Bonneville Dam Tailrace 

Information provided by: 
Robert J. Stansell 

Bjorn van der Leeuw 
Karrie M. Gibbons 

William T. Nagy 
 

Fisheries Field Unit 
USACE-Portland District 



Topics Covered 

• Objectives:  

–  Monitor Pinniped Abundance 

– Estimate Pinniped Predation 

– Evaluate Effectiveness of Deterrent and Removal 
actions 

• Study Site 

• Results  

– Abundance Estimates, Predation Estimates 

– Removal Program 
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Results:  Pinniped Abundance  

California sea lion 
(CSL) 

Zalophus californianus 

Steller’s sea lion 
(SSL) 

Eumetopias jubatus 

Harbor  seal 
Phoca vitulina 
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Minimum Annual Pinniped  
Abundance Estimates  
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Daily Average and Maximum  
California Sea Lion Abundance, 2002-2012 
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Daily Average and Maximum 
Steller Sea Lion Abundance, 2002-2012 
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Pinniped Predation Results 



Annual Salmonid Passage and 
 Estimated Consumption by Pinnipeds 

Year 
Bonneville Dam 

Salmonid Passage 

Estimated Salmonid 

Consumption 

% of Run (Jan 1-

May31) 

2002 284,733 1,010 0.4% 

2003 217,185 2,329 1.1% 

2004 186,804 3,533 1.9% 

2005 82,006 2,920 3.5% 

2006 105,063 3,520 3.2% 

2007 88,474 4,507 4.9% 

2008 147,543 5,099 3.3% 

2009 186,060 5,134 2.7% 

2010 267,194 6,542  2.4 %              

2011 223,380 4,007 1.8% 

2012 171,665 2,382 1.4% 



Estimated Salmonid and Sturgeon 
Consumption by Pinnipeds 
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Average Daily Chinook, Steelhead, and 
Sturgeon Predation by Pinnipeds at 

Bonneville Dam, (averaged 2006-2012) 
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Predation on White Sturgeon and Pacific 
Lamprey by Pinnipeds at Bonneville 

Dam, January 1-May 31 
Year Estimated Sturgeon 

Consumed 
Estimated Lamprey 

Consumed 

2002 47 

2003 317 

2004 816 

2005 1 810 

2006 413 424 

2007 664 143 

2008 1,139 145 

2009 1,710 102 

2010 2,172 77 

2011 3,003 33 

2012 2,498 79 



Results of Trapping and Removal 



California Sea Lion Removals in 
Columbia River, 2008-2012 

 
Year 

 
Zoo/Aquaria 

Accidental 
Trapping 
Incident 

 
Euthanized 

Trapped in 
Astoria and 
Euthanized 

 
Total 

2008 6 4 1 0 11 

2009 4 0 10 1 15 

2010 0 0 12 2 14 

2011 0 0 0 1 1 

2012 1 0 11 0 12 

Total 11 4 34 4 53 





Summary – Key Points  
on Pinniped Predation 

• Physical barriers effectively block CSL access to fishways. 
• Active non-lethal deterrence efforts have failed to reduce predation on 

salmonids and sturgeon at the dam.  
• Trapping/removal program seems to be working by reducing both CSL 

abundance and amount of predation on salmonids. Without 53 
removals, salmonid predation would have been higher. 

• Salmonid catch totals has decreased (2,382; 1.4% of run in 2012).   
• SSLs have become more of a problem with increasing abundance and 

more predation on both white sturgeon and salmon species, as well as 
stealing prey from CSLs. 

• Sea lions are impacting the early season spring Chinook stocks. 
• SSLs are also coming earlier each year and having an impact on white 

sturgeon below BON Dam. 
 







Location of Predation Zones 
at Bonneville Dam 

19 



Daily Average and Maximum 
 Pinniped Abundance, 2002-2012 

0 

10 

20 

30 

40 

50 

60 

70 

80 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

D
a
il

y
 P

in
n

ip
e

d
 A

b
u

n
d

a
n

c
e

 

Year 

Mean (SD) 

Maximum 



Results of Non-Lethal Deterrents 



Deterrent Measures at  
Bonneville Dam, 2008-2010 

 
• SLED’s and FOG’s installed and still effective (no 

entry into fishways observed after installation). 
• Acoustic Deterrent Devices installed near ladder 

entrances and activated, no effect noticed. 
• Hazing by USDA (land) and States/CRITFC (boat) 

has continued, but with limited effectiveness. 
• Concrete blocks appear successful in preventing 

sea lions from hauling out on concrete apron, but 
not from resting nearby. 


