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Background & Outline

" Are we meeting the Long-term Experimental and Management Plan (LTEMP)
goal?
" “Achieve a healthy high-quality recreational Rainbow Trout fishery in Glen Canyon
National Recreation Area...”

Presentation 1-

= QOverview of metrics and abundance trends - Trout Growth and Recruitment
Dynamics (TRGD) project results

" Review history of Glen Canyon Dam flow experiments
" >20 events
" Highlight relevant examples and research findings

" Next steps and discussion of ongoing trout research and planned value of
information analysis

Presentation 2-Lucas Bair

" Relationships between trout and effects to other resources
Presentation 3-Dale Fonken

" Angler catch rate metrics, angler satisfaction, and angler participation
“Take home message” — fishery goals are not being met
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Rainbow Trout Fishery - Metrics

" Angler catch rates (1 fish/hour)
" See Part 3

® Abundance

= Age-1+ (April)
" Indicator of potential downstream dispersal
(e.g., concern related to Humpback Chub)
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Preliminary unpublished data, do not cite



Rainbow Trout Abundance —
Little Colorado River Inflow

Size Class (mm) Age-0 Humpback Chub (HBC)
 u saore mortality due to Rainbow Trout

0 125174 predation averaged 0.5%/month
T from 2015-2025*

* Predation
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Monthly age-0 HBC mortality rate due to RBT (%)

&éUSGS Preliminary unpublished data, do not cite
*Results modeled using methods in Yackulic and others, 2018, DOI: 10.1002/ecy.2166
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Angler catch rates (1 fish/hour)
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Angler catch rates (1 fish/hour)
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Flow Experiment Summary

High flow
experiments

Low steady summer
flows

Nonnative fish
suppression flows

Fall steady flows

Macroinvertebrate
production flows

Coolmix

Conserve sediment
& beaches

Improve native fish
growth &
recruitment

Reduce Rainbow
Trout recruitment

Stabilize shoreline
habitats for native
fish rearing

Improve egg-laying
conditions
Suppress

Smallmouth Bass
reproduction

Triggered by sediment
loading

Summer (June-Sept.)

Spring (January-March)

Limited to fall

Weekends May-August

Summer
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Spring (3)
Fall (6)

2000 (1)

2003-2005 (3)

2009-2012 (4)

2018-2020,
2022 (4)

2024-2025
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High flow Conserve sediment  Triggered by sediment Spring (3)

experiments

Low steady summer
flows

Nonnative fish

suppression flows

Fall steady flows

Macroinvertebrate
production flows

Coolmix

& beaches

Improve native fish
growth &
recruitment

Reduce Rainbow
Trout recruitment

Stabilize shoreline
habitats for native
fish rearing

Improve egg-laying
conditions
Suppress

Smallmouth Bass
reproduction

loading
Summer (June-Sept.)

Spring (January-March)

Limited to fall

Weekends May-August

Summer

Fall (6)

2000 (1)

2003-2005 (3)

2009-2012 (4)

2018-2020,
2022 (4)

2024-2025




Typical pre-dam hydrology

® Colorado River at
Lees Ferry (1937)

&

USGS

USGS data, gaging station: 09380000



Nonnative Suppression Flows

Nonnative suppression flows:

" Objectives:

" Suppress recruitment g —
of Glen Canyon
Rainbow Trout (2003-

/s)

Exceed ROD flows
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USGS data, gaging station: 09380000



Nonnative Suppression Flows

" Objectives:

" Suppress recruitment
of Glen Canyon
Rainbow Trout (2003-
2005)

" Result:

. InCUbatlon mortallty - April-1 June-1 August-1 Oct-1
Increased (5-11% to

0 USGS data, gaging station: 09380000
23'49 /0) Effects of Fluctuating Flows and a Controlled Flood on

Incubation Success and Early Survival Rates and Growth of

[ | NO effect on fry Age-0 Rainbow Trout in a Large Regulated River

Josh Korman®*

a b u n d a n C e Ecometric Research, Inc., and Department of Zoology, University of British Columbia,

Nonnative suppression flows:
—— 1998 MLFF
— 2003
2004
— 2005

Exceed ROD flows
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High Flow Experiments

" Objectives:
® Build beaches
B Backwater habitats

Fall high flow experiments:

— 2004
—_— 2012
— 2013
2014
2016
2018
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Colorado River at Lees Ferry discharge (m°/s)

April-1 June-1 August-1 Oct-1

Day of year



High Flow Experiments (Fall)

Fall high flow experiments:

— 2004
- 2012
— 2013
2014
2016
2018
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" Fffects:

" Stimulated straying &
expansion of Brown
Trout in Glen Canyon

= Weir effect
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Size class 3 (>350 mm)

I wres 11111

Abundance (x 1,000)

2006 2016 2021
‘\j anadian Journal of

Fisheries and
Aquatic Sciences

= ‘ . 3 Impeding access to tributary spawning habitat and
e N releasing experimental fall-timed floods increase brown

trout immigration into a dam’s tailwater

Brian D. Healy @, Charles B. Yackulic @, and Robert C. Schelly

lllustration by Joe Igm_e,_le_[i




High Flow Experiments (Spring)

Spring high flow experiments:
— 1996
— 2008
— 2023
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" Effects:
® 2008

" | arge cohort
" Confounded?

EFFECTS OF FLOW FLUCT!

Colorado River at Lees Ferry discharge (m°/s)

1000

Feb-1 April-1 June-1 August-1 Oct-1 Dec-1
USGS data, gaging station: 09380000  pay of year

Effects of Fluctuating Flows and a Controlled Flood on
Incubation Success and Early Survival Rates and Growth of
Age-0 Rainbow Trout in a Large Regulated River

Age-0 abundance (x 1000)

h, Inc., and Department of Zoology, rersity of British Columbia,
'nd Avenue, Vancouver, British Columbia V65 113, Canada

May Jun



Water Quality - Phosphorous

Soluble reactive
phosphorus (SRP) is the High flow, high SRP

most biologically

available form of ‘—‘—\
phosphorus to plants
and microbes.
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SRP concentrations in
Glen Canyon have been
related to drift and to
Rainbow Trout growth.
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SRP concentrations
have been relatively low
in recent years
compared to in the early
2010s.
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USGS preliminary data, do not cite
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Size class (mm)

o 300 ® 150

o 250 = 100
Korman et al. 2021

Middle Marble (lil)
LCR Inflow (IVb)
Fish lllustration by Joe Tomelleri

O Mo~

&)
-
O
&)
o
.
.
O
| -
T
©
-
qv)
-
@)
+—
O
>
©
O
L
al
>
&)
| -
al

»
>
®
| -
®

=
o
%
®

I

al

=
=
=

(wy Jed spuesnoy}) souepunqy




Near Lees Ferry

Water Quality cool-mix

" [Low survival -
corresponding to
warm
temperatures, low

dissolved oxygen
(fall 2023)

Coolmix may have
offset potential
temperature and
dissolved oxygen
effects

ZUSGS

B. Deemer (USGS) — unpublished data, do not cite



Coolmix and Water Quality

« SRP in 2024 was
relatively low, but cool
mix at least doubled
the SRP
concentrations
released from the dam
during most days

« Limited trout response?

Modeled Dam

Measured Lees Ferry ®

Detection Limit

Penstock Only
L]
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Rainbow Trout Abundance —
Glen Canyon Site 1C

Size Class (mm)
B >=275 m 225-274 ®m 175-224 o 125-174 ®m 75-124 -—e= Condition
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Low dissolved oxygen
and reduced survival
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Preliminary unpublished data, do not cite

Condition Factor (>=275 mm)




Flow History -
Overview

* Are we applying flow
experiments at the
appropriate magnitude?

* Constraints:

°* Engineering
* Minimize lost
hydropower revenue
* Impacts timing
* Reduces
maghnitude
* Few replicates
* Risk tolerance?
* E.g., few spring
HFEs =

lllustration by Joe Tomelleri

Colorado River at Lees Ferry

e e
=
AR A e 0 S

d
|

|

200
Day of the year

USGS data, gaging station 09380000



Summary

" Flow experiments can have an influence on fish populations —
but outcomes may be unexpected or counter to goals

® Effects are indirect or subtle and difficult to detect
" Constraints on flow design may limit learning

" Evidence indicates temperature and water quality effects likely
override those of flow

" Next steps:

" Value of information analysis (Project H and J)
" Prioritize future research
" Rank potential management actions to improve the fishery

" Reproductive condition, dissolved oxygen, coolmix effects
analyses (ongoing)
® Knowledge assessment workshops (TBD)

y

a2 USGS

\



. f? — BUREAU OF —
Q uestions ?Smgglgggements RECLAMATION

< ‘-'
77 i ST

e .

DAVID HERASIMTSCHUK : © FRESHWATERS ILLUSTRATED / USGS

2 USGS

y

)



References

= Healy, B.D., Yackulic, C.B., and Schelly, R.C., 2022, Impeding access to tributary spawning
habitat and releasing experimental fall-timed floods increases brown trout immigration into
a dam's tailwater: Canadian Journal of Fisheries and Aquatic Sciences, v. 80, no. 3, p. 614-
627.

=  Korman, J., Kaplinski, M., and Melis, T.S., 2011, Effects of fluctuating flows and a controlled
flood on incubation success and early survival rates and growth of age-0 rainbow troutin a
large regulated river: Transactions of the American Fisheries Society, v. 140, no. 2, p. 487-
505.

= Korman, J., Yard, M.D., Dzul, M.C., Yackulic, C.B., Dodrill, M.J., Deemer, B.R., and Kennedy,

T.A., 2021, Changes in prey, turbidity, and competition reduce somatic growth and cause
the collapse of a fish population: Ecological Monographs, v. 91, no.1. DOI:10.1002/ecm.1427.

®"  Yackulic, C.B., Korman, J., Yard, M.D., and Dzul, M., 2018, Inferring species interactions
through joint mark—-recapture analysis: Ecology, v. 99, no. 4, p. 812-821.

®"  Yard, M.D., Yackulic, C.B., Korman, J., Dodrill, M.J., and Deemer, B.R., 2023, Declines in prey
production during the collapse of a tailwater Rainbow Trout population are associated with
changing reservoir conditions: Transactions of the American Fisheries Society, v. 152, no.
1, p. 35-50.

y

\

a2 USGS



	Trout Metrics and Synthesis of Flow Effects on Trout Population Dynamics
	Background & Outline
	Rainbow Trout Fishery - Metrics
	Rainbow Trout Abundance – Glen Canyon Site 1C
	Rainbow Trout Abundance – Little Colorado River Inflow
	Angler Catch Rates
	Flow Experiment Summary
	Flow Experiment Summary Continued
	Typical pre-dam hydrology
	Nonnative Suppression Flows
	Nonnative Suppression Flows Continued
	High Flow Experiments
	High Flow Experiments (Spring)
	Water Quality - Phosphorous
	Prey Production and Trout Decline with Phosphorous
	Water Quality
	Coolmix and Water Quality
	Rainbow Trout Abundance – Glen Canyon Site 1C
	Flow History - Overview
	Summary
	References




