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Smolt Data CollectionSmolt Data Collection

•• Proportional, nonProportional, non--selective sampling schemeselective sampling scheme
•• RearRear--type, length and weighttype, length and weight

•• Condition ScoringCondition Scoring
–– fungal infectionsfungal infections
–– descalingdescaling
–– body injuriesbody injuries
–– etc.etc.

Tag recoveryTag recovery

RIS (n=7,271)

LMN (n=7,926)
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Assumptions and CaveatsAssumptions and Caveats

•• No sampling or tagging effectsNo sampling or tagging effects

•• PITPIT--tagged fish are representative of nontagged fish are representative of non--tagged fishtagged fish

•• Predation rate estimates are minimal estimatesPredation rate estimates are minimal estimates

•• Apply to inApply to in--river migrants onlyriver migrants only

•• Preliminary dataPreliminary data

•• Predation rates are not consumption estimatesPredation rates are not consumption estimates



2008 Predation Rate Estimates:2008 Predation Rate Estimates: 
Snake River SteelheadSnake River Steelhead

** adjusted for in-river survival to Bonneville Dam; *adjusted for in-river survival to McNary Dam 
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*** adjusted for in-river survival to Bonneville Dam; **adjusted for in-river survival to McNary Dam

*adjusted for in-river survival to Priest Rapids Dam

2008 Predation Rate Estimates:2008 Predation Rate Estimates: 
Columbia River SteelheadColumbia River Steelhead
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2008 McNary Pool Predation Rates: 2008 McNary Pool Predation Rates: 
Species ComparisonsSpecies Comparisons

SpeciesSpecies TernTern CormorantCormorant GullGull PelicanPelican

SR SteelheadSR Steelhead
SR ChinookSR Chinook

4.9%4.9%
0.8%0.8%

2.5%2.5%
0.6%0.6%

0.8%0.8%
0.4%0.4%

0.2%0.2%
0.1%0.1%

SR SockeyeSR Sockeye 1.0%1.0% 1.0%1.0% 0.2%0.2% <0.1%<0.1%

CR SteelheadCR Steelhead
CR ChinookCR Chinook
CR SockeyeCR Sockeye

2.8%2.8%
0.3%0.3%

<0.1%<0.1%

0.1%0.1%
0.1%0.1%

<0.1%<0.1%

0.5%0.5%
<0.1%<0.1%
<0.1%<0.1%

0.1%0.1%
<0.1%<0.1%
<0.1%<0.1%

SR=Lower Monumental Detections; CR = Rock Island Releases; Adjusted for detection 
efficiency. 



Vulnerability ResultsVulnerability Results



2008 Predation Rate Estimates:2008 Predation Rate Estimates: 
RearRear--type Comparisonstype Comparisons

* Alpha = 0.01

Snake River Steelhead

0.0%
2.0%
4.0%
6.0%
8.0%

10.0%
12.0%
14.0%
16.0%

Tern Cormorant Gull

Pr
op

or
tio

n 
R

ec
ov

er
ed

Wild (n=1,374)

Hatchery (n=7,804)

*



2008 Predation Rate Estimates:2008 Predation Rate Estimates: 
RearRear--type Comparisonstype Comparisons

 Columbia River Steelhead
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Minimal Moderate Severe

Condition Severity

Body Injury
Descaling
Fungal Infection
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Summary and ConclusionsSummary and Conclusions

• Of all river segments, avian predation was highest in the estuary, 
followed by McNary pool

• Of all avian predators, steelhead were the most vulnerable to 
Caspian terns, followed by cormorants, gulls, and pelicans

• Predation on Columbia and Snake River steelhead populations 
differed upstream of McNary dam but were similar downstream of 
McNary dam; more data are needed

• Susceptibility to bird predation increased with declining external 
smolt condition 

• Predation was often higher on hatchery-reared fish

• Biotic and abiotic factors influence smolt vulnerability; more data 
are needed
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