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Central Questions

Did the March 2008 HFE influence survival rates of
early life stages of rainbow trout:

Did the March 2008 HFE influence growth of age-0
trout?

Did these changes increase age-0 abundance
(Juvenile recruitment to adult population)?

Did these fish move downstream, potentially causing
harm to native fish?

What mechanisms caused the observed responses?
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Trends in Age-0 Abundance by Brood Year

Age-0 abundance ~ 2 months from peak emergence
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Age-0 Abundance in July (millions’
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Effect of 2008 High Flow Experiment
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Effect of 2008 High Flow Experiment
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Fork Length (mm)

Age-0 growth — year effects

high density — post HFE
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Effects of HFE on Age-0 Food Base
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Effects of HFE on Age-0 Food Base (con’t)
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Evidence for HFE Effect in 1996

March 2008

HFE
March 1996

HFE

PROVISIONAL DATA SUBJECT TO REVIEW AND REVISION
Data provided by A. Makinster, Arizona Game & Fish Department


Presenter
Presentation Notes
Relative abundance separated by size class indicates the increase in overall trout abundance is likely due to the strength of recent spawning events (2008-2009, panel A).  It appears the strong cohort produced in 2008 persists in 2009.

PROVISIONAL DATA SUBJECT TO REVIEW AND REVISION.
ETC. IN SLIDE.  WHAT WE THINK WE KNOW.

roduced in 2008 is surviving well (2009 point, panel B).  As the cohorts from the last two years grow, we expect relative abundances of larger fish to decline further (panels C and D).  


Implications of Age-0 Abundance in Lees Ferry
Reach on Trout Abundance Downstream
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Trout Produced from 2008 HFE Moved
Downstream in 2009
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Summary of Main Findings

Stock-recruit analysis indicated that 2008 HFE increased survival rates of
recently emerged trout by four-fold and effect persisted into 2009.

Hatch date analysis indicated much higher survival for fish which hatched
about 1.5 months or more after 2008 HFE (~ May 1% or later).

Otolith analysis indicated that growth of age-0 trout has been relatively
good since 2008 HFE in spite of much higher density.

Early survival and growth responses to 2008 HFE likely caused by
Increase in food availability (+25-70% increase in drift), and possibly
Increase in interstitial space.

Age-1 abundance in Marble Canyon increased in 2009, perhaps due to
Increased age-0 abundance in Lees Ferry in 2008 (density-dependent
dispersal).



Key Uncertainties

Will an HFE conducted in the fall have the same effect on age-0
trout survival as It does in spring?

Does a fall HFE reduce adult trout condition, potentially influencing
fishery, maturation/fecundity, and downstream dispersal?

Does the magnitude of the age-0 trout survival response to HFES
decrease with frequency of HFEs? How persistent is effect?

Do trout from Lees Ferry move downstream, and if so, what factors
control dispersal rate (density, food availability)?

Can nonnative fish suppression flows or mechanical removal limit
trout abundance in Marble Canyon or LCR reach when juvenile
recruitment is high?



Effect of HFE on Age-0 Survival Rates
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Life History in Relation to HFE Timing
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Backcalculation of Hatch Date Distribution
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