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Native fish abundance:
in creas in g over t im e



Native fish: more abundant in 
down s tream  reach es

AGFD preliminary data, do no cite

Speckled Dace

Flannelmouth 
Sucker

Humpback Chub



Why?
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Hypothesis
Warmer water

Increased growth, recruitment

Increased native fish abundance



Little Colorado River 
Warm, fast growth

Colorado River
Cold, slow growth



• Dam discharge
• Heat exchange 

with air



2000 2019



Western Canyon: warm enough 
to im prove growth , recruitm en t?



Hypothesis
Warmer water

Increased growth, recruitment

Increased native fish abundance



Methods

• Growth rates (PIT tag recaptures)
• CPUE: juvenile and adult

By river mile, matched with:
• Temperature records 
• Literature on temperature



Flannelmouth Hum pback Ch ub
Sucker



Flannelmouth Sucker       Blueh ead Sucker

AGFD electrofishing data, 2016-2019, aggregated by sampling reach. Means and 95% Cis are shown



Flannelmouth Sucker       Hum pback Ch ub

AGFD electrofishing data, 2016-2019, aggregated by sampling reach. Means and 95% Cis are shown



Juvenile Bluehead,
Humpback Chub



Temperature literature

• Field Comparisons
– Temperature Colorado (8-12⁰C) vs. Little 

Colorado (5-26⁰C)
– Fish growth, size class transition rates as 

much as 3x higher in Little Colorado
Peterson and Paukert 2005, Yackulic et al. 2014, Dzul et al. 2016

• Laboratory comparisons
– Temperatures of 10⁰C, 14 ⁰C, 20 ⁰C
– Fish Swimming ability, growth, increase
Clarkson and Childs 2000, Ward et al 2002
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Colorado Water Temperature
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Tributaries:
Very warm

Ups tream :
Too cold

Lower 
m ain s tem :
Just warm 
enough



Tradeoff: Native growth vs. 
n on n ative exclus ion



Flannelmouth Sucker
Most abundant, further upstream?
More cold tolerant?



Warmest, but mediocre habitat
- Juveniles abundant
- Adult flannelmouth less abundant

Far downstream areas



Repatriation?
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