B

National Park Service ] ﬁ;.'uiﬂgﬁﬂ:
| U.S. Department of the Interior e%
Grand Canyon National Park ¥
-

Efficacy of humpbaclk chub translocations and

invasive trout control in Grand Canyon

tributaries, 2012-2018

Brian Healy, Robert Schelly, Emily Omana Smith, Charles Yackulic,
: Melissa Trammell, Rebecca Koller, Keegan Evans, Mary Conner,
| Mark McKinstry, Kirk Young, Phaedra Budy

-~ Joe Tomelleri lllustrations - — - -



Reclcuma’rlem@non

U -

Colorqdeb* Rlver g
Survey, U. ah €

science for a changing world

/\’
"' m). UtahState
University

ECOLOGY CENTER

‘Jm - R -
y b " Op i

e D GRAND CANYON
= i CONSERVANCY
i o ot~




W .

Conservation Measures —
Humpback Chub

* Glen Canyon Dam Operations Biological Opinion:
* Control of nonnative fish (rainbow and brown trout)
* Translocations to Grand Canyon tributaries

* Obijective: assess efficacy of conservation measures
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Study Area — Bright Angel Creek

GRAND CANYON NATIVE FISH RESTORATION
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Methods




Peer-review comments (201 8):

Changes based on peer-review:

* “Continue trout control to avoid
a potential for a compensatory
response, ...redistribute trout
suppression efforts to “hotspots”
..., and/or target areas of high
YOY trout abundance. *

* Two-pass depletion, with
targeted single-pass
electrofishing at “hot spots”

Grand Canyon

Review of Effective Suppression of Nosnative Fishes in Bright Angel Creek,
2012 - 2017, with Recommendations for Hampback Chab Transdocations

Prepared by:
Brian Healy, Robert Schelly, Clay Nelson', Emly Owanc Smith, and Melissa Trammell, and
Rebdecca Koller
Natonal Park Service - Grand Canyon Natiomal Park

Report Prepared for the Upper Colorado Region, Burecu of Reciamation, Interagency
Agreoment Mambyr: RI2PGI0S4

Naoomal Park Senvice, Grand Comyon Natioma! Park,
Flagsaff Art:oma
April 27, 2018

! Current sddrens U3 Gaclogical Survey- Grand Canyon Montorng snd Reaesech Cencer, Fagatatt, Arccns




Rainbow trout: total catch- 2-pass
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Bright Angel
Creek: trends

Brown trout:

* Very few
adult/spawning BNT
remaining

* Shift in size structure
since 2012
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Abundacne Estimate - 2-pass data

Brown trout size structure, 2012 and 2018
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Bright Angel
Creek: trends

Brown trout:

* Very few
adult/spawning BNT
remaining

* Shift in size structure
since 2012

Bright Angel Creek, WY 2017-18

A f’l Hypothesized vulnerable
}‘ | period for YOY trout
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Native suckers: total catch -2 passes
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Drivers of native fish abundance and distribution

Invasive Invasive

Native Native

Native fishes ~ f(Invasive fishes, environmental




Drivers of native fish abundance and distribution

Environmental
Invasive Variation Invasive
\ (temp., flooding) (=) /

e = i
\ / Environmental A
. Variation )
Natlve (temp., flooding) (+) Natlve

Native fishes ~ f(Invasive fishes, environmental
variation, electrofishing, time, space)




Drivers of native fish abundance and distribution

Mechanical Removal
(electrofishing) (-)

Environmental

Invasive Variation Invasive

e = i
\ » Environmental N /
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Mechanical Removal
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|Me’rhods — Data Analysis

* Objective: predict distribution and
abundance of native fish

* Analytical approach:
* Hypothesized drivers:

| * Flow, spatial-thermal, trout, electrofishing effort,
interactions

* Generalized linear mixed-effects models

* Probability of occurrence of native fish, and
abundance components

* Random effects:
Year — random intercept

Reach - Random intercept and slope

* Model Evaluation — lowest BIC




|Me’rhods — Data Analysis
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“Spatial-thermal” variable:

* Bair et al. (in press)

* Temperature predicted by distance

from source
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|Me’rhods — Data Analysis

“Spatial-thermal” variable:

* Proxy for temperature

* Assigned sites a “distance from the
Colorado River”

All years
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|Flow variables

' Bright Angel Creek

'\

Mean Daily Discharge (cfs)
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2018

Water Year 2012 Water Year 2017
* Variation in flow variability

* Captured in flow metrics — Spring and monsoon season
flow variability /flood magnitude

* Annual time step (years very different)




Results

Top Model:

* Native Fish (aggregated) abundance ~

* Spatial-thermal (-)
* Trout density (-)
* Spring flooding index (+)

* Native Fish (aggregated) prob. of
occurrence ~

* Spatial-thermal (-)
* Monsoon flooding index (+)

* Electrofishing not a strong predictor of
native fish counts
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Spring Flooding
Results
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* Top Model:
* Native Fish (aggregated) abundance ~
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including presence and absence
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* Spatial-thermal (-)
* Trout density (-)

1
PCA1 - Spring flooding index

* Spring flooding index (+)

* Native Fish (aggregated) prob. of
occurrence ~ Monsoon Flooding

* Spatial-thermal (-)
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* Monsoon flooding index (+)
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* Electrofishing not a strong predictor of

Mative fish - average abundance
including presence and absence
o

native fish counts

1

PCAZ - Monsoon flooding index
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Photo by George Andjreko, AZ Game & Fish
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Humpback Chub in Grand Canyon

* Largest Population

* Little Colorado River — Center
of the Humpback Chub
Universe:

* Sole Spawning Location =

Risk of Extirpation
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Translocations 2009-2018

Frequency

Shinumo ~ 1,102 fish, 2009-2013
Havasu ~ 1,956 fish, 2011-2016
Bright Angel ~ 116 fish, 2018

Translocated humpback chub size

Shinumo
Havasu
*  Bright Angel
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Total Length (mm)
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! Havasu: Abundance —=v_

* Population estimate ~

300

* Non-translocated /fish
produced in situ catch
| continues to increase

e ~50% of abundance
estimate in May, 2018
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Havasu: Reproduction & Recruitment to Maturity
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Bright Angel Creek — Antenna Highlights

May, 2018, released 116 adult humpback chub (mean TL =257 mm)
Detected 29 individual translocated humpback chub (May — February)
2 HBC tagged in the Colorado River — RM 80 and 100

2 Brown trout tagged at -3 and -4 mile above Lee’s Ferry (920+ miles
upstream)

Humpback Chub
May 2018 - February 2019
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Humpback chub translocations

Bright Angel Creek:
* Antenna data and captures (fall hoop-netting + e-fishing)

* Preliminary apparent survival ~80%; estimate will
change with additional data

Apparent survival - all translocations

©
2
S
—_
>
(%]
=
=
S
c
o
=

N A s N 5 e A % 9
06\0 \><°O 0((\0 0((\0 \><°o o@o o@o o&o o&o 1
.(\ ., .(\ .(\ .(\ .(\ .(\ .(\ .

Cohort or Shinumo Creek time period (time-varying model)

. u

*BAC - Preliminary estimate




Summary /Nexi§Stepisi=tTiran'slocatiomns =

Next steps: Spring 2019, larval
collechon for Bright Angel translocation
£#2 (21020) |
Continued monitoring /trout suppression
- Bright Angel

Monitoring and potential augmentation
- Havasu Creek.
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Can we predict year-class strength?
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Can we predict year-class strength?

* Water years:
2017 and 2018

Bright Angel Creek, WY 2017-18
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Can we predict year-class strength?

* Water years:
2017 and 2018

Bright Angel Creek, WY 2017-18
ghtAng FMS - 2017

Freguency
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Can we predict year-class strength?

* Water years:
2017 and 2018

Bright Angel Creek, WY 2017-18
ramAngeree FMS - 2017
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