
Impacts of Climate Change on Tribal Impacts of Climate Change on Tribal 
ResourcesResources



The Great Lakes RegionThe Great Lakes Region
Public and Tribal lands
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Great Lakes Economy
(in millions of US dollars)



• Resource 
availability 
changes by 
season

• Resources 
are not 
evenly 
distributed 
across the 
landscape

Great Lakes Great Lakes 
Regional ResourcesRegional Resources



• Coastal marshes – Support breeding and early life stages of 
fish, store and cycle nutrients

• Rivers and riparian areas – Spawning habitat for fish, 
endemic species of freshwater mussels & fish, migration 
corridors

• Inland Wetlands – Water, nesting, loafing habitat, etc.
• Northern forests – migratory songbird habitat, erosion control; 

important for moose and wolves

Examples of Essential Habitats for Great Examples of Essential Habitats for Great 
Lakes WildlifeLakes Wildlife



Mild Winters



Declining 
Duration of 
Ice Cover

Declining ice cover has 
contributed to rapid 
warming of the lake’s 
surface water and 
lower water levels



Increased Air Temperatures
Projected Change in Annual Temperature 2035-2060

Source: Dr. Martin Hoerling, NOAA



• Need large undisturbed habitats with adequate 
resources for growth, survival, mating and birth

• Habitat corridors may be necessary to allow wildlife 
access to seasonal resources (i.e., moose)

• Some species colonize new areas easily, some do 
not

Great Lakes RegionGreat Lakes Region WildlifeWildlife
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Persistent Drought
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Invasive species



Cold Water Fisheries

Temperature Sensitive

70oF      Impaired
75oF      Lethal

John Gale

USFWS



More “dead zones”
• Lake stratification
• Oxygen depleted at 

cooler lake bottoms



Potential Loss of Stream Habitat for 
Trout and Salmon
(2050-2100)



Impacts: Fishing
Future Fishing Restrictions:

Restrictions have been imposed in 
Western states such as Montana, 
Wyoming and Colorado due to high water 
temperatures and low stream flows

Liberalized Fishing:
“Lakes are opened to liberalized fishing 
when a fish population is endangered due 
to the lack of oxygen available in the 
water. These lakes are opened so that the 
public can take fish before they die”
(Minnesota D.N.R. website). Natural life 
cycle of native fish may be replaced by 
fisheries completely stocked by state 
governments.



Limits to adaptation
• Despite potential increases in the growing 

season, certain crops cannot be grown at a 
large scale on northern soils



-Range limited by 
winter low 
temperatures

-As summers get 
longer, more 
generations of pests 
per growing season

-More crop losses

-Necessitates more 
pesticide use

Agricultural pests



Forest pests move north
• Gypsy moths 

defoliate more 
hardwood forests 
than any other 
insect in North 
America

• Gypsy moth range is 
currently limited by cold 
winter temperatures



Forest Management

• Increased risk of fire

• Changes in tree species, i.e., red 
pine and sugar maple declines



Moose
• Heat stress makes moose 

weaker and more vulnerable 
to parasites

• Wasting disease is 
spread to moose by 
a deer population 
that is booming 
under warmer winter 
conditions



Impacts to Subsistence and Cultural ResourcesImpacts to Subsistence and Cultural Resources



Impacts to Subsistence and Cultural Resources Impacts to Subsistence and Cultural Resources 

Sugar maple

Sweetgrass

Common sage

Cranberry

Echinacea

Wild Rice





Renewable Energy

Solar PowerWind Power Biomass 



DOE

DOE

The Renewable Energy Future for TribesThe Renewable Energy Future for Tribes

~Tribal Wind (20-25% of U.S. energy needs)

~Tribal Solar (SW most direct radiation)

~Tribal Geothermal 



Carbon SequestrationCarbon Sequestration

~Reservation Vegetation (trees, grasslands, crp)
~Are there opportunities for carbon credits?
~What is the market?
~What protocols/guidelines exist to certify tribal sequestration projects?
~What are other tribes doing (communicate)?

Red Lake Reservation



Creating A Tribal Lands Environmental BaselineCreating A Tribal Lands Environmental Baseline

~Traditional Knowledge v. Western Science
~Adaptation: Protecting Wildlife, Waters, and Lands capes
~What are Your Priorities?



May provide financial resources to tribes to protect sustainable
tribal cultural and wildlife resources, to conduct energy 
efficiency and renewable energy, and to address local 
impacts of climate change.

Tribal Provisions
• Natural Resource Adaptation Program: Would provide 

roughly $93 million per year to federal grant programs for 
Tribes for 19 years

• Energy Assistance Fund: May provide funds to tribes for 
energy assistance, weatherization, and rural energy

• Renewable Energy Projects and Carbon Sequestration

Lieberman-Warner Climate Security Act of 2008 
and Tribes




