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What I’ll cover today…What I’ll cover today…

• Terminology, Measurements, 

and Models

• General Effects

• Broad-scale Fisheries Effects

• Great Lakes / Michigan Studies

• Local Efforts



Some definitions…Some definitions…

• Climate change
– (1956) “…long-term change of the Earth’s 

climate including changes in temperature, 

precipitation, and wind patterns over a period of 

several decades or longer.”

• Global warming
– (1975) “…the increase in the Earth’s average 

surface temperature since the Industrial 

Revolution, primarily due to the emission of 

greenhouse gases from the burning of fossil fuels 

and land use change,…”

• Causes

Leiserowitz et al. 2014. “What’s in a Name? Global Warming vs. Climate Change.”



MeasurementsMeasurements

• Monitoring (100+ years)

• Surrogate measures

(1000s years)

• Citizen science

(10s – 100s years)



Models!Models!



Simple ModelSimple Model



Complex ModelComplex Model



Climate Change…GeneralClimate Change…General

• Global temperature increase

• Lake temperature increase

• Changes in lake stratification

• Ice cover and lake-effect snow

• Other (e.g., acidification, 

erosion, water demand, invasive 

species)



Temperature RecordsTemperature Records



Temperature RecordsTemperature Records

www.climate.gov (NOAA)



Temperature RecordsTemperature Records



Great Lakes ChangesGreat Lakes Changes

McCormick and Fahnenstiel. 1999. Limnol. Oceanogr. 
Burnett et al. 2003. Journal of Climate 



Climate Change…FisheriesClimate Change…Fisheries

• American Fisheries Society 

Policy Statement

– Lake fishes, fisheries, and habitats

– River and stream

– Coastal and estuarine

– Marine

– Arctic and sub-arctic

– Arid regions



Fisheries…Broad-Scale EffectsFisheries…Broad-Scale Effects

• Changes in species distribution

• Habitat change (e.g., “dead 

zones”)

• Species / Fisheries collapse (e.g., 

brook trout)



Fossheim et al. 2015. “Climate change is pushing boreal fish 
northwards to the Arctic.” 







Fisheries…Great Lakes 
Studies (Broad-Scale)

Fisheries…Great Lakes 
Studies (Broad-Scale)

• State Wildlife Action Plan

– Vulnerability of coastal 

communities (WLD)

– Stream fish communities and 

temperature change (FIS)

• Great Lakes assessments

– Change in species abundance 

and distribution

• Dam removals



State Wildlife Action PlanState Wildlife Action Plan



Brook Trout Habitat LossBrook Trout Habitat Loss

(Dr. Dana Infante, MSU, Partnership for Ecosystem Research and Management)



Smallmouth Bass Habitat LossSmallmouth Bass Habitat Loss



Great Lakes Fish AssessmentsGreat Lakes Fish Assessments



Changing GL Fish DistributionChanging GL Fish Distribution

Fetzer et al. 2016. “Spatial and temporal dynamics of near-shore 
fish communities in the Great Lakes.”



Fisheries…Great Lakes 
Studies (Species-Focused)

Fisheries…Great Lakes 
Studies (Species-Focused)

• Yellow perch

– Reproduction and recruitment

• Lake whitefish

– Decision support tools for 

commercial fisheries management



Yellow Perch Spawning –
Lake Michigan

Yellow Perch Spawning –
Lake Michigan

Lyons et al. 2015. “Trends in reproductive phenology of two Great 
Lakes fishes.” (TAFS)



Lake Whitefish ProductionLake Whitefish Production



Local efforts…TOMWCLocal efforts…TOMWC



Local efforts…TOMWC 
Strategic Plan

Local efforts…TOMWC 
Strategic Plan

• Goal 5 – Assess current impacts 

from Climate Changes and 

promote adaptation and 

remediation



Climate Change…Adaptive 
Strategies (lake fish / fisheries)

Climate Change…Adaptive 
Strategies (lake fish / fisheries)

• Control sources of N and P

• Increase local infiltration of rain water

• Minimize destruction of shoreline and 

aquatic vegetation

• Maintain / restore balanced food webs

• Identify refugia for habitats / populations

• Restore natural hydrologic regimes

• System level management



Climate Change…Adaptive 
Strategies (river fish / fisheries)

Climate Change…Adaptive 
Strategies (river fish / fisheries)

• Restore / protect geomorphological 

integrity of streams

• Provide historic flow regimes

• Provide connectivity of habitat

• Maximize local infiltration and absorption of 

rain water

• Provide incentives for riparian protection

• Incorporate prescription wildfire in forested 

areas



ConclusionsConclusions

• “There’s nothing we can do!”



ConclusionsConclusions

• “There’s nothing we can do!”

• Adaptive management

– Fisheries

– Watershed level processes

• Research

– including remediation strategies

• Personal action



Additional Information…Additional Information…

• https://www.climate.gov/ (NOAA 

climate information)

• http://www.michigan.gov/dnr (State 

of Michigan State Wildlife Action 

Plan)

• http://fisheries.org/ (American 

Fisheries Society)

• http://www.watershedcouncil.org/

(Tip of the Mitt Watershed Council)


