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ROD vs. Experimental
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Objectives of Project

Estimate magnitude of incubation mortality (eggs and
alevins) caused by Jan.-Mar. fluctuations and to
predict effects of other flow regimes.

Estimate survival rate of young-of-year and processes
(growth, habitat use, emergence timing) that influence
survival.

Evaluate the extent of successful reproduction by
rainbow trout between Lee’s Ferry and the LCR
confluence
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% of Redds

Redd Hypsometry
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% of Redds

System-Wide Redd Hypsometry

Intensive + RAT (2004)
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Four Mile Bar (2004)
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Incubation Loss Estimates

Scenario % Redds Lost
2003 23
2004 33
2004 with ROD Flows ca. 30
Jan: 12-20 with Sunday 12 14
Feb-Mar: 8/15 with Sunday 8 33
2004 + Sunday Steady Flow of 5 kcfs 49
Pre-ROD ca.> 175




Annual Comparison of Observed Hatch vs. Redd Counts to
Estimate Incubation Success
(e.g. 2004 Expt. Flows vs. 2006 ROD Flows)
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Part I1: Effects of Flows on Growth, Habitat Use,

and Survival of Young-of-Year in Glen Canyon




Processes Determining
Recruitment Rate to Age 1

# Emerging YoY

|

Shallow/slow # Age X’
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Shallow/slow ) .
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Procedure

. Measure relative
abundance of YoY at 2
habitat types every month
for 8 months (Apr-Dec)

. Measure growth by
determining daily age for a
large subsample.

. Estimate emergence
timing, survival, and
movement parameters via
statistical catch-at-age
model (+ vulnerability
‘nuisance’ parameters)



Habitat Types

Low angle habitat
20-60 mm YoY

o P

Debris fans, cobble and sand bars
50% of shoreline length Glen Canyon
20 sites/trip sampled by backpack electrofishing

600 m/trip sampled, or 2% of shoreline length of this type

Steep angle habitat
> 60 mm YoY
Talus slopes

40% of shoreline length in Glen Canyon
20 sites/month sampled by boat electrofishing

1000 m/trip sampled, or 5% of shoreline length of this type
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1-Coverage Probability

Comparison of Monthly Survival Rate Estimates
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Conclusions from YoY Study

o Limit recruitment rate using ‘stranding flow’

— 2-3 days at steady higher flow followed by quick reduction to low
flow for 12 hrs.

— Behaviour documented in otolith growth and high flow-low flow
density differences.

— Model suggests impact of Aug-Sep. flow change.
— Much literature on fish movement/stranding.

* Redd and fry monitoring integrated in catch-at-age model
useful for understanding impacts of GCD operations on
trout recruitment.



1)

2)

3)

4)

Part 111: Extent of Local Reproduction of
Rainbow Trout in Marble Canyon

Is there substantial suitable spawning habitat in the
mainstem? Very little compared to Glen Canyon

Is there direct evidence of substantial spawning in the
mainstem? Inconclusive due to turbidity on April survey
but unlikely given 1).

Are there Young-of-Year downstream of Lee’s Ferry? Very
few relative to the number of adults

Is there suitable spawning habitat or direct evidence of
spawning in Nankoweep Ck.? Yes, but very little evidence
of successful reproduction in 2004 based on YoY densities.



Young-of-Year
downstream of
Lee’s Ferry

Yes, but very few.

Spatial and seasonal patterns in
YoY abundance suggest that
the majority of them probably
came from Glen Canyon.

Growth rate and emergence
timing for YoY in Marble
Canyon identical to that from
Glen Canyon.
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% of Catch in each Section by 10 mm

Much higher proportion of juveniles in Glen Canyon
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Relative abundance of juveniles is low in Marble Canyon,

yet population has been growing or at least persisting.
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‘Observed’ (fry back-calculated) and Predicted Seasonal
Trend in Incubation Survival
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Conclusions from Redd Mortality Study

e  Must validate model prediction with similar assessment
In 2006 under ROD operations.

H,: incubation mortality in 2003/2004 = 2006

e Increased incubation mortality has highest probability of
being corrected at a later stage through reduced density-
dependent mortality.

density dependence

# of age 1 recruits " No density dependence

| T T

# of surviving eggs
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