
Climate Change and Fish in 
the Bitterroot



•Scientists, and the science of climate 
change

•What about fish?

•What can we do?

Outline





Svante Arrhenius, in 1896, 

estimates of the extent to which 

increases in atmospheric (CO2) 

will increase Earth's surface 

temperature through 
the greenhouse effect. 

John Tyndall, in 1859
- ….fluctuations in water 

vapor and carbon 

dioxide could be related 

to climate change.

Jean-Baptiste Joseph 
Fourier..1827 Earths
atmosphere might be an
insulator



Authors: …….the finding of 97%…robust 

and consistent with other surveys of climate 
scientists and peer-reviewed studies. (Some 
of the 3% are eminent scientists)



1. The burning of coal, oil, and gas, and clearing of forests.. Increased…. 
carbon dioxide in the atmosphere by more than 40% since the 
Industrial Revolution, 

2. …… natural factors like the sun and volcanoes cannot have caused the 
warming 

3. if not for human activities, global climate would actually have cooled slightly over 
the past 50 years.

•United States Department of State

•United States Department of 

Transportation

•United States Geological Survey,

•United States Department of the Interior
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•National Aeronautics and Space 

Administration

•National Science Foundation

•Smithsonian Institution

U.S. Global Change Research Program: 

•Agency for International Development

•United States Department of Agriculture

•National Oceanic and Atmospheric 

Administration, United States Department of 

Commerce and National Institute of Standards 

and Technology

•United States Department of Defense

•United States Department of Energy

•National Institutes of Health, United States 
Department of Health and Human Services
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Temperature 
before 1850
By proxy methods-
tree rings, coral 
growth, hydrogen and 
oxygen isotopes
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Carbon Cycle



2. …the greatest factor 

altering global Δ14C 

levels is fossil 
fuel emissions.

1. ..decrease in atmospheric 

δ13C ….. must come from the 

terrestrial biosphere and/or fossil 
fuels.

3. Global carbon emission estimates 

Wolfgang Knorr, 2009



Summer = 0.35°C / decade

Regional Air Temp Trends (1976–2015) 40 Year (1976–2015) Monthly River 
Temperature Trend -July

Isaak, D.J., C. Luce, D. Horan, G. Chandler, and S. Wollrab. 2018. 
Global warming of salmon and trout rivers in the Northwestern 
U.S.: Road to ruin or path through purgatory? Transactions of the 
American Fisheries Society147:566-587.

Foot still on the greenhouse gas pedal! 

Plan on continued warming for decades… 



2017 MONTANA CLIMATE ASSESSMENT 

High Agreement, Robust Evidence:

• Warming temperatures……, especially during 

spring, are likely to reduce snowpack at mid and 
low elevations. 

• …………a shift toward earlier snowmelt and an 
earlier peak in spring runoff in the Mountain 

West. ……..these patterns are very likely to continue 
into the future… . 

• will reduce late-summer water availability in 

snowmelt-dominated watersheds. 

+.39 o F per decade



Trends

• Earlier Runoff

• Lower and Warmer Summer Streamflows

2010 2015

Hoot Owl

Red boxes 
indicate typical 
fishing seasons 

for the area



Criteria for Hoot Owl Fishing Restrictions

• Flows are at the 95% daily exceedence level (1-in-20-year low flows); 
OR

• Daily maximum water temperature reaches or 

exceeds 23° C (73°) F for at least some period of 
time during three consecutive days

• Maximum water temperature for Bull Trout is 15⁰ C



Canadian 
Journal of 
Aquatic
Science.  
2016





1990’s Pie Charts show breakdown 
of trout populations

Red = Cutthroat Trout
Green = Bull Trout

Orange = Brook Trout
Black = Brown Trout



Divide 0.1

2011-2015 Pie Charts show breakdown 
of trout populations

Red = Cutthroat Trout
Green = Bull Trout

Orange = Brook Trout
Black = Brown Trout



2016
Pie Charts show breakdown 

of trout populations

Red = Cutthroat Trout
Green = Bull Trout

Orange = Brook Trout
Black = Brown Trout



Brown Trout “Scouts”

Longnose Dace replacing 
Sculpin spp. Similar thing happening with two 

native species.  The Longnose Dace 
(tolerant of warmer temperatures) 
is filling in habitats that the Sculpin 

is abandoning.



site extirpations (yellow triangles) and site 
colonizations (orange squares).

Mike Lemoine, 
Lisa Eby
U of M

Longnose Dace 
replacing Sculpin 
spp. 

Yellow triangles 
indicate a spot that 

used to have 
Sculpin but they 

are no longer 
present.

Orange squares are 
locations that did 

not have Longnose 
Dace in the past 

and now do.





“Mort Floats”
2012-2016

When guides were 
reporting seeing increased 
numbers of dead fish FWP

did mortality floats to 
assess conditions



2,2

680
Not many fish were 

found dead when 
water temperatures 

were below 68°



680

Increased 
mortality with 

increased 
water temps



2012-2015
Disproportionate number 

of Westslope Cutthroat 
trout dead as compared to 

overall population.  

Two theories are 
1) Cutthroat are less 

tolerant of warmer 
temperatures than 
the non-native 
rainbow and brown 
trout 

2) Cutthroat get handled 
more often as an 
easier fish to catch.



What Should We 
Do?



The Usual Suspects!
• Healthy riparian, clean, abundant water, etc, will still be 

priorities (Plant cottonwoods in with those willows!)

• Invasive species – building barriers in some places 

•Summer flows – agriculture!!
• Anglers and Irrigators are facing the same problems
• Storage will be promoted by irrigators – anglers need to be part of the 

conversation

Climate, invasive species and land use drive
population dynamics of a cold-water specialist
Ryan P. Kovach1*, Robert Al-Chokhachy2, Diane C. Whited3, David A. Schmetterling4,
Andrew M. Dux5 and Clint C. Muhlfeld1,3



Barrier/Dam
Remove Brown Trout

Painted Rocks Dam Raise



Can Beaver Dams Mitigate Water Scarcity Caused by 
Climate Change and Population Growth? 
Konrad Hafen , William W. Macfarlane Utah State University 



Isaak, D., M. Young, D. Nagel, D. Horan, M. Groce, and S. Parkes. 2017. 

Climate Shield bull trout and cutthroat trout population occurrence 

scenarios for the western U.S. Rocky Mountain Research Station, U.S. 
Forest Service Data Archive, Fort Collins, CO. DOI: pending.

Bull Trout in 2040

Cutthroat Trout in 2040

We need to be thoughtful about the 
places we’re focusing restoration. 
Some areas will get too warm for 

Bull and Cutthroat Trout in the 
future.

Blue indicates habitable by each species.



Human Adaptation in Future Decades


