
A climate change vulnerability assessment in the upper Great Lakes 

integrating Traditional Ecological Knowledge
Hannah Panci, Travis Bartnick, Melonee Montano, Aaron Shultz, Kim Stone

Great Lakes Indian Fish & Wildlife Commission, Odanah, WI

Climate change may impact the ability of 

tribal members to continue exercising 

treaty rights to hunt, fish, and gather 

resources they depend on for spiritual, 

cultural, medicinal, subsistence, and 

economic needs.

We are conducting a vulnerability 

assessment using western science 

combined with Traditional Ecological 

Knowledge (TEK) of tribal Elders and 

Harvesters. We believe using TEK to 

complement scientific ecological 

knowledge will provide us with a more 

holistic approach to species management 

and adaptation to climate change.

The 60 species included in this vulnerability assessment were 

chosen based on several criteria, including their mention in TEK 

interviews and/or being an actively harvested species of GLIFWC’s 

member tribes. The assessment uses NatureServe’s Climate Change 

Vulnerability Index  (CCVI) tool (Young et al. 2015) and is based 

on a literature review in combination with expert reviews. 

Of the species mentioned most frequently, waabooz is the most 

vulnerable, and ode’imin and waawaashkeshi are the least. This 

corresponds with results from TEK interviews.
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Figure 1. Tribal member 

harvesting wild rice. Photo credit 

Dylan Jennings.

Figure 3. Relative vulnerability of mammal species based on low, average, and high projections of temperature 

and precipitation change in the 1837 and 1842 Ceded Territories. Boxes represent range of relative 

vulnerability. Climate data are from Notaro (2015).
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What is TEK?
While there are many definitions of Traditional Ecological 

Knowledge, it can refer to knowledge gained from generations of 

indigenous peoples’ connection and interactions with the 

environment. This knowledge system is based on direct 

observations of their local environment and is typically transmitted 

orally through aadizookaanan (sacred stories), dibaajimowinan

(oral histories), and ceremonies. 

The Great Lakes Indian Fish and Wildlife Commission (GLIFWC) 

is an intertribal natural resources agency composed of 11 federally 

recognized Ojibwe tribes. Those tribes reserved rights in territories 

ceded to the United States in the 1836, 1837, 1842, and 1854 

treaties. Mille Lacs
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“Paper birch: You know that is 

something that we use here. It 

seems like it’s been in decline 

whether it’s climate change or 

other reasons.”

-Jamie Thompson, St. Croix “Cedar around here is really 

less. You have to go a long, long 

ways to get cedar here.”

-MaryEllen Baker, Lac Courte 

Oreilles

“I used to get a lot of birch bark in 

the spring. And that’s changed 

through time ‘cause of the heat.”

-Fred Ackley, Mole Lake

“We’ve just seen such a decline in 

some of, a lot of our rice lakes that 

it’s got me really puzzled.”

-Brian Poupart, Lac du Flambeau 

“Strawberries…I don’t even see them. I 

haven’t seen them in years. I don’t know 

and I think it’s because the season is 

usually in June but it’s always so cold 

lately that I don’t see them.”

-Vera Klingman, Lac Vieux Desert
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Figure 3. Distribution of species mentioned in 18 interviews conducted in 10 reservations with tribal Elders and Harvesters. Interviews were conducted in a culturally appropriate manner. Interviews 

are ongoing; at least 35 interviews will be conducted. 

Overall trends in TEK interviews and western science-based 

assessments were similar in that the most vulnerable species were 

mentioned as decreasing in many places. However, TEK results provide 

a much richer perspective and contain more spatial variation. For 

example, ode’imin was found to be less vulnerable using the CCVI, but 

in the Lac Vieux Desert interview, ode’imin was mentioned as in 

decline. Also in Lac Vieux Desert, giizhik (northern white cedar) was 

described as thriving, when western science reports indicate giizhik is 

highly vulnerable (Janowiak et al. 2014). Place-based knowledge is 

important to consider when considering vulnerability to climate change.

The integration of TEK and western science strengthen the inferences 

we are able to make in this assessment. The conclusions and resulting 

GLIFWC and Ceded Territories Climate Change Adaptation Plan that 

we will develop will have more applicability and practicability for our 

member tribes. Additionally, the gathering and preservation of TEK is 

increasingly important as climate change continues.

As an organization we do our best to attribute information to the 

individuals who shared their knowledge in order to ensure their voices 

are accurately heard and the knowledge remains theirs.
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Figure 2. Climate change vulnerability by mid-century of species most frequently mentioned in 

TEK interviews. Assessment focused on the 1837 and 1842 Ceded Territories. Bar width indicates 

the best-case to worst-case scenarios projected by models dynamically downscaled using data from 

the latest IPCC report.
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“So sugarbush is more than 

a, a location, it’s a state of 

mind.”

-Jim Northrup, Fond du Lac
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