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Where is Grand Portage?



What defines Grand Portage?



Ojibwe 
culture 
parallels 
ecosystem 
health

Seventh generation 
planning

Great grand 
parent to 
great grand 
child

Oneness of nature 
and humanity

Tribes now 
represent 
those that 
cannot speak

Rights to hunt, fish, and gather, 
are also a right to non-toxic 
foods and waters

Presenter
Presentation Notes
But this perspective is definitely core to many indigenous cultures, including Ojibwe. I wanted to highlight 2 philosophies of the Ojibwe that embody this perspective. Seventh generation planning (quote from Grand Portage Climate Change Adaptation Plan): The native philosophy of seventh generation planning emerges from an individual’s personal connections to his or her community:  Over the course of an individual’s life, she will have personal experience with seven generational stages from great grand parent to great grandchild. This encompassing worldview incorporates the fundamental relationality of all human beings; each individual is connected to and, thus, responsible to, seven generations of life. Guided by this philosophy, when making decisions and taking actions today we must consider not only the immediate future and outcomes, but also their impact on our children seven generations hence.  Logical, compassionate and visionary, seventh generation planning weaves together the accumulated wisdom of many generations’ lived experience.Oneness of nature and humanity: At a meeting last week between regional tribes and the Environmental Protection Agency, Doug Cox, a tribal councilman from the Menomoneee Nation introduced the meeting by describing to the EPA regional administrator that he was here on behalf of the Menomonee Nation and the four legged creatures, the winged creatures, those with fins, all those who could not speak of the importance of protecting the environment. He both acknowledged the responsibility he was bearing at that moment and also apologized to those he represented who could not speak that he could never represent them as they truly deserved.Tribal Nations have reserved treaty rights….in lands in MN or other parts of the country. This should not only include the right to clean and safe water and food resources, but also to the security of those resources, in other words, that those resources be present and available for generations to come. 



“Ecosystem Health”

“Ecosystem Health recognizes the inherent interdependence of the 
health of humans, animals and ecosystems and explores the 

perspectives, theories and methodologies emerging at the interface 
between ecological and health sciences.” 

- Wilcox, 2004

Environment

Humans Animals

Presenter
Presentation Notes
This figure illustrates the interdependence of human, animal, and environmental health, and provides a framework for exploring the health of these components, not in isolation, as has been a more traditional approach, but as whole. Main purpose of the discipline is to provide environmental and health management and policy professionals with a theoretical framework and methods, or practical tools, to improve society’s ability to sustain the earth’s life support systems. 



“Climate change is the biggest threat. 
I’m not sure a lot of people think about 
the fact that tribes have lived in 
relationships with natural resources 
forever.”

Fundamental 
Climatic and 
Social Justice 

Issues

• Lack of leadership on climate and general 
environmental health

• Climate denial
• Environmental Deregulation

• Science Illiteracy
• STEM disparities

• Economic disparities

• Environmental health is not a community priority
• Amplification of social vulnerabilities



Environmental 
Abrogation of 
Treaty Rights

Clean Air

Clean Water

Clean Food
‘Climate change impacts what and where and IF we are 
able to hunt, fish and gather for foods that have been in 
our communities for generations.’



Climatic, Social, 
and 
Environmental 
justice in Indian 
Country

• Health – asthma –Wildfire frequency 
(West coast tribes)

COVID19
• Economic- sea level rise (Swinomish, 

Quinault, Makah, Hoh, Atakapa-
Ishak/Chawasha, Alaska native )

• Environmental toxins in subsistence 
species - mercury, pcbs, CEC’s, PFOA-PFOS

• Mining (Hg, acidification, wild rice)
• Wildlife and Zoonotic disease (Chronic 

wasting disease/echinococcus)
• Climatic – biodiversity loss, diminishment 

of water resources, ocean acidification
• Air quality (wildfire, uranium mining -

Navajo)
• Extreme weather, ex. tornados and 

hurricanes, (Chitimacha, Cherokee)



Climate justice

• Impacts of a warming climate are not felt equitably among people
• Victims of climate change have disproportionately low responsibility for causing it
• Climate impacts exacerbates inequitable social conditions



Intergovernmental 
Panel on Climate 
Change

• Indigenous people are 
disproportionately vulnerable to 
climate change

• Fixed land bases, cultural ties to 
natural resources, subsistence 
lifestyles

• Vulnerable industries, settlements, 
and societies are 1) generally those 
in coastal and river flood plains, 2) 
closely linked with climate-sensitive 
resources; and 3) those in areas 
prone to extreme weather events. 

• Nearly all tribes fit into one of those 
categories, most Alaska Native 
communities fit into all three.



Grand Portage Chippewa 
Justice Issues

• Brook trout (climate justice )
• Moose population (climate justice)
“The moose are increasingly scarce because 
of warmer temperatures in our region.”
• Wild Rice (climate justice)
“Extreme weather due to climate change 
results in strong storms that knocks the rice 
off the stocks before we have a change to 
gather or droughts that impact water levels.”
• Contaminants in fish (environmental 

justice)
“We have to monitor our fish intake due to the 
mercury and other pollutants in the water.”
• Educational disparities (social justice)



Climate Justice



Climate change Adaptation Plan
Speckled Trout Lake

• Historically a brook trout lake

• Populations declining (2002) – increased 
temps



Brook 
trout





• Shifted a cold water fishery
• Stocked yellow perch (2004) and walleye (2006)

• Self sustaining yellow perch

• Adult walleye populations



Trout Lake
(future 
projection)





Moose Population Decline

Habitat

Climate 
change

Fire 
frequency



Presenter
Presentation Notes
Since about the late 90’s aerial winter surveys have revealed a slow decreasing trend in moose on reservation land, similar to that seen for the rest of the NE population. 



Warm 
winters

Long 
growing 
seasons,

Early 
snow 
melt

Climate 
change

Hairloss and hypothermiaBrainworm and liver fluke Scavenging and predation

Presenter
Presentation Notes
Last year I posed the above possible mechanisms for climate impacts to moose. Today I will evaluate some of our research on this front.



Presenter
Presentation Notes
Since 2010, a total of 86 adults have been collared and followed, with 27 adult mortalities. These graphs show the annual mortality rate, and although there has been some fluctuation across years, the rate has hovered around the 21% level I mentioned previously. We’ve collared a total of 36 calves, but 47 have been included in this study (as eleven additional calf fates were known due to attempts to collar). As a result, we’ve acquired data on 38 calf mortlities. From our adult cohort, we’ve removed animals that did not have full investigation or necropsy for the remainder of the analyses and discussion, leaving a total of 22 adult morts and 38 calves. Totla calves collared in 2013: 9, 2014: 10, 2015:28.



Overall collared moose mortality

25%

14%

36%

11%

14%

Brainworm (n=7)
Ticks (n=4)
Unknown Health (n=10)
Wolf Predation (n=3)
Hunter (n=3)

Presenter
Presentation Notes
This indicates our overall cause-specific mortality frm 2009-present for Grand Portage collared moose. 78% of mortality is due to issues of parasitism and overall health. Contrary to what we see in calves, predation has not been a significant factor in adult moose mortality.



29%

32%

8%

5%

13%

13%

Calf Mortalities 2013-2015 (n = 38)

Wolf predation
Bear predation
Abnormal health
Orphaned
Abandoned
Unknown

Presenter
Presentation Notes
In just 3 years, we’ve seen more calf mortalities than adults. Most of which have been a result of predations, with bears and wolves contributing approximately equally. However, we’ve also observed a couple of mortalities associated with orphaning, abnormal health (which includes stillbirths and generalized infection), and a few animals abandoned as a result of capture. 13% of these animals (5) we were unable to determine their outcomes due to lost collars. 



Environmental Justice



Great Lakes 
fish biomass 

Lake Michigan
89% decline

Lake Huron
87% decline

Lake Superior
80% decline
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Presenter
Presentation Notes
Stark declines in fish biomass across all five great lakes are what triggered my personal interest in this work. Each of the five great lakes have experienced a loss of total fish biomass ranging from 80-90 during the period between 1988 - present, which could imply a larger environmental phenomenon.



Biological Effects

Dosing an experimental lake with 5 parts per trillion of the synthetic estrogen 
ethinylestradiol caused the minnow population to collapse.

30 parts per trillion fluvoxamine (an SSRI) in water triggers immediate 
spawning in mussels.

Fish behavior is altered after exposure to 1 part per trillion of estradiol.

Iopamidol + Chlorine = triiodomethanes (highly toxic compounds).

27

Presenter
Presentation Notes
Organism and population effect studies:Chlorinated iopamidol also produces iodoacetic acid, which is a bigger concern (Credit Susan Richardson).



Sample collection

Lake Trout and Cisco (Lake Herring) from 6 Lake Superior sites

Walleye and Yellow Perch from 13 inland sites

28

Presenter
Presentation Notes
Walleye and Yellow Perch from all 3 categories of anthropogenic influence Lake Trout and Cisco from wastewater and undeveloped only



Highlights

29

Contaminants of 
emerging concern 

may affect the 
sustainability of 

subsistence foods

117 contaminants 
were detected in 
water, sediment, 

and/or fish

Contamination 
occurred in rural 

locations



Contaminants 
detected

30



Pharmaceuticals in subsistence fish and the environment

31
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High priority contaminants detected

Presenter
Presentation Notes
ATP manuscript graphical abstract



Fish that have 
been shown to 
cause sex 
reversal or 
severe 
aberrations in 
gonadal 
development 
with exposure to 
hormones or 
hormone-active 
substances

34
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Mercury Levels in Subsistence Fish
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Brook Trout (Swamp LK)

Cisco (Superior)

Lake Trout (Superior)

Lake Whitefish (Superior)

1 meal/month

1 meal/week

OK to eat:
Lake Superior Herring
Menomonee
Lake Whitefish
Rainbow trout (Steelhead)

Avoid:
Large Lake trout
Yellow Perch
Large Pike
Large Walleye

Women of  childbearing age 
Recommendations:

Presenter
Presentation Notes
This graph indicates that several species of fish consumed for subsistence have dramatically different mercury levels. We recommend that sensitive parts of the population consume cisco and whitefish as those species have the lowest mercury levels. 



Concerns • Hormones and 
Antidepressants most 
commonly found

• Mestranol detected in 
58% of sediment 
samples 

• Anticancer drugs 
(antineoplastics) 
detections. 

• Ubiquitous fish tissue 
detections of 
pharmaceuticals

• A widespread 
detection of 
contaminants in 
surface water and 
sediment – at 
undeveloped 
locations.

37

Presenter
Presentation Notes
Mestranol is a prodrug of ethinylestradiol.  Desogestrel and mestranol are synthetic hormones used in contraceptives.  Potent EACs at very low concentrations.The antineoplastics have effect on DNA replication.The detections in fish tissue imply a direct human exposure to these chemicals through consumption.  Pertinent to one of the concerns driving this study: subsistence fishing/food gathering.The widespread detection of these contaminants at locations without apparent sources raises the question of whether there are impacts that we are not yet aware of.  Several of these contaminants – such as the hormones – are endocrine active, with possible effect on reproduction and physiological development.



What can we do?

38

Prioritize CEC research

Alter how prescrips are delivered

Develop Water Quality standards

Wastewater treatment 
improvements 

Wastewater reuse

Presenter
Presentation Notes
As I like to point out to audiences, “What we put down the drain matters”.  We want to give people the take home message that there is some action they can take that will make some difference.



Social Justice



Educational disparities

Small percentage of tribal youth taking a Science, Technology, Technology, 
Math (STEM) career direction

A lack of qualified tribal members in natural resources and environmental 
science

Tribal students have little exposure to post-secondary academic system 



Tribal 
Educational 
Disparity data

• Minnesota and Wisconsin rank among the 
worst in the United States for 
achievement discrepancies between 
Caucasian and Native American students

• Early achievement gaps lead to 
discrepancies in attainment later in life. 

• Native Americans are twice as likely to 
leave high school before graduation than 
the national average

• Native Americans in Minnesota are nearly 
five times less likely to have bachelor’s 
degree than Minnesota Caucasians, 

• a lack of access to quality education is the 
primary  reason for these opportunity 
gaps



Tribal Disparity 
research

• Addressing Barriers to Education for 
Native American Youth

• PhD student in UMN Organizational 
and Educational Leadership program

• Research to identify barriers and 
impediments to tribal youth pursuing 
post-secondary education and STEM 
career paths

• Recommendations for improvement



What can I do?

PURSUE SCIENCE, 
TECHNOLOGY, 
ENGINEERING 
MATH (STEM)

DEVELOP SCIENCE 
LITERACY

TEACH AND 
COMMUNICATE

VOTE



Science leads to 
Justice

• Use scientific research to effect 
positive change

• Address systematic issues in 
social, environmental, climatic 
justice issues

• Assist with science literacy and 
STEM retention

• Applied science can change the 
world.


	Environmental, Social, and Climate justice: Applied Ecosystem Health Research on the Grand Portage Indian Reservation��Seth Moore, PhD ���
	Where is Grand Portage?
	What defines Grand Portage?
	Ojibwe culture parallels ecosystem health
	“Ecosystem Health”
	Fundamental Climatic and Social Justice Issues
	Environmental Abrogation of Treaty Rights
	Climatic, Social, and Environmental justice in Indian Country
	Climate justice
	Intergovernmental Panel on Climate Change
	Grand Portage Chippewa Justice Issues
	Climate Justice
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Overall collared moose mortality
	Slide Number 24
	Environmental Justice
	Great Lakes fish biomass 
	Biological Effects
	Sample collection
	Highlights
	Contaminants detected
	Pharmaceuticals in subsistence fish and the environment
	Slide Number 32
	High priority contaminants detected
	Fish that have been shown to cause sex reversal or severe aberrations in gonadal development with exposure to hormones or hormone-active substances
	Slide Number 35
	Mercury Levels in Subsistence Fish
	Concerns
	What can we do?
	Social Justice
	Educational disparities
	Tribal Educational Disparity data
	Tribal Disparity research
	What can I do?
	Science leads to Justice

