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Wednesday, May 6, 2026 10am CT

TOPIC: The Ecology of Wetland Plant Communities in The Talon Metals Project Area
PRESENTED BY: Mark White
The proposed Talon Metals mining project would occur primarily in the Moose-Willow
Peatlands area, a landscape with a high proportion of wetland plant communities
dependent on groundwater, precipitation, and surface water inputs. A large proportion of
these wetlands are peatland communities. These wetlands provide a range of key
ecosystem services including water storage, water quality maintenance, climate mitigation
(carbon storage in organic soils), and biodiversity.

These communities are sensitive to hydrologic disruptions and water quality changes that
typically occur in subsurface mining operations. They are also vulnerable to other stressors
including climate heating which could amplify the effects on water levels and favor plant
species adapted to warmer climate leading to changes in plant community composition.
Changes in water storage, quality, and plant composition could lead to an irreversible
reduction in key ecosystem services.

Mark White is a semi-retired forest ecologist with more than 40 years of experience. His
work experience includes serving as Forest Ecologist/Lead Scientist for Forests for The
Nature Conservancy in Minnesota and the Dakotas, Senior Research Fellow at the
University of Minnesota-Duluth's Natural Resources Research Institute, and Regional Plant
Ecologist for the Minnesota DNR, Northeast Region. Mark's work focuses on conserving
functioning forests that can continue to provide vital ecosystem services including
biodiversity, climate mitigation, and water quality and quantity within northern forested
landscapes in Minnesota and the Great Lakes region. Mark uses his experience in field
ecology, remote sensing, and modeling to help develop science-based adaptive
management and conservation approaches that can help mitigate the impacts of key
stressors that influence the health of forests in this region.

Register for the meeting and receive the Zoom link
here. (https://tamarackwateralliance.org/php/eventreg.php?eid=16).

Get Involved
You can donate on our website anytime at tamarackwateralliance.org/donate.html.
OR make tax deductible contributions by donating through our 501c3 Fiscal Sponsor
at the Grand Rapids Area Community Foundation. For Qualified Charitable Distributions
(QCDs) from an IRA, the EIN for the Grand Rapids Area Commuity Foundation is 41-
1761590, Tamarack Water Alliance Fund.

https://tamarackwateralliance.org/
https://tamarackwateralliance.org/
https://tamarackwateralliance.org/php/eventreg.php?eid=16
https://tamarackwateralliance.org/donate.html
https://gracf.fcsuite.com/erp/donate/create/fund?funit_id=4849


We invite your donations now and throughout the year. Tamarack Water Alliance is all
volunteer Minnesota non-profit with no paid staff. Every penny you donate goes to support
our hard work educating the public about the risks of sulfide mining to our water,
environment, fish, wild rice, and ecosystems.

Your donation goes to support our community educational activities which include tabling at
community festivals and parades, participation in other community events, targeted
speaking engagements with interested local organizations, monthly informational public
zoom calls and an associated email newsletter, website and social media, letter writing
campaigns and articles in local news outlets, interviews with media, and other community
outreach and canvasing.

Our current focus is on providing education about the risks of sulfide mining, narratives to
counter the greenwashing and divisiveness that some mining companies promote, as well
as forging connections to other communities concerned about sulfide mines in Minnesota,
across the Midwest, and around the world. Thank you for your contributions to our work.

REQUEST Presentation On Risks of Sulfide Mining for your group, Rotary Club, church
or community club. Send us an email at waters@tamarackwateralliance.org.

DOWNLOAD Tamarack Water Alliance fact sheets/flyers here
(https://tamarackwateralliance.org/resources.html#flyers).

SIGN-UP To Receive Updates from the DNR on Talon Metals Environmental Impact
Statement here here (https://www.dnr.state.mn.us/input/environmentalreview/tamarack-
nickel-project.html).

VOLUNTEER with the Tamarack Water Alliance. Send us an email at
waters@tamarackwateralliance.org.

SIGN-UP FOR THIS NEWSLETTER: Encourage your friends, family and neighbors to sign
up for the monthly Tamarack Water Alliance email newsletter at
tamarackwateralliance.org/php/articlereg.php.

Wetland Ecosystems in the Talon Metals Project Area

Mark A. White, MS, Consulting Ecologist

https://tamarackwateralliance.org/resources.html#flyers
https://www.dnr.state.mn.us/input/environmentalreview/tamarack-nickel-project.html
https://tamarackwateralliance.org/php/articlereg.php


Subsections of the Minnesota Ecological Classification system - Tamarack Lowlands - Figure 1

INTRODUCTION
"Wetlands are those areas inundated or saturated by surface or groundwater at a frequency
and duration sufficient to support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands
generally include swamps, marshes, bogs, and similar areas (U.S. Army Corps of
Engineers)."

The proposed Talon Metal mining operation would occur primarily in the Moose-Willow
Peatlands area, a landscape with a high proportion of wetland plant communities
dependent on groundwater and precipitation inputs. These communities are sensitive to
hydrologic disruptions that typically occur in underground mining operations. They are also
vulnerable to other stressors including water quality, and climate heating which will also
influence water levels and plant species adapted to cooler climates.

These wetlands provide a variety of key ecosystem services including water and carbon
storage along with being highly significant for biodiversity.

LANDSCAPE CONTEXT
The Talon Metals project occurs within the Tamarack Lowlands Subsection, indicated by the
red dot on Figure 1, and is adjacent to the St. Louis Moraines of the Minnesota Ecological
Classification System. The major landform in the Tamarack Lowlands is the Glacial Lake
Upham basin with flat to gently rolling topography. Glacial drift covers the basin at depths
ranging from 100 - 300 feet. Histosols (peat soils) cover sandy lacustrine deposits and fine
textured silty-clay deposits. Wetland plant communities cover large areas of this subsection
including acid peatlands, open rich peatlands, forested peatlands, wet forests, floodplain
forests, marshes, and wet meadows. Many of these wetland systems depend on
groundwater flows.



Land Type Associations (LTAs) are a finer level of the ecological classification system
describing an area with common glacial landforms, soils, bedrock, depth to bedrock, plant
communities, and surface waters. The proposed Talon Mine area occurs primarily within the
Moose-Willow Peatlands LTA, (Figure 2). This is a flat landscape dominated by peatlands
with dispersed islands of upland mineral soil. Wetlands occupy 67% of this LTA.

Land Type Associations in the Tamarack Area - Figure 2

WETLAND PLANT COMMUNITIES IN THE TALON AREA
Based on the National Wetland Inventory (NWI) data and MN DNR Native Plant Community
(NPC) mapping, a variety of wetland ecosystems form a complex mosaic in this project
area. These include forested and acid peatlands, open rich peatlands, wet meadows, shrub
wetlands, and wet forest. These communities are defined by their water chemistry (PH,
mineral levels), water sources (precipitation, groundwater, surface water), soils, topography,
and plant species composition and their adaptive traits.

The NWI shows a generalized classification of wetland types. In the NWI classification,
Coniferous Bog and Open Bog are acid peatlands (PH < 5.5) where hydrological input
comes primarily from precipitation with minimal groundwater flow. Hardwood Wetland,
Seasonally Flooded/Saturated Emergent and Shrub wetland all likely represent more
mineral rich groundwater dependent communities.



National Wetland Inventory mapping in the Talong project area - Figure 3

Native Plant Community mapping in the Talon project area - Figure 4

The NPC mapping is based on vegetation composition and structure its relationships to soil,
landform, hydrology, and water chemistry and shows a more highly resolved classification



(Figure 4, Table 1).

Acid Peatland plant communities receive most of their water input from precipitation and are
nutrient poor with PH typically less than 5.4 (Table 1). These are low diversity communities
with graminoid, low shrubs or conifers growing on peat forming Sphagnum species. Few
vascular plant species can tolerate low nutrient, low PH conditions. Species in Acid
Peatlands tolerate low levels of minerals including calcium and magnesium. A few peatland
species like pitcher plant (Sarracenia purpurea) and sundews (Drosera spp) can increase
uptake of phosphorous and nitrogen by catching and digesting insects.

Table 1-Mapped NPC classes in the Talon project area showing primary hydrologic input

PH values in Groundwater dependent communities are more circumneutral ranging from
~6.0 - 7.8 (Table 1). Mineral rich groundwater in Open Rich Peatland communities such as
Northern Shrub Shore Fen and Northern Rich Fen (basin) leads to greater species diversity
compared to Acid Peatlands. In Open Rich Peatlands species are adapted to high light
levels, high mineral levels, and low nutrient levels. Graminoids (Carex spp.) and low shrubs
including evergreen species such as leather leaf and bog rosemary typically dominate.
Mosses including Sphagnum spp. and brown mosses are also widespread.

Plant species in Forested Rich Peatland communities are also adapted to nutrient-poor
conditions. Evergreen species tolerate low nutrient conditions by leaf retention. Evergreen
tree species including black spruce and tamarack, along with evergreen shrubs such as
Labrador tea in the heath family (Ericaceae) commonly occur in these communities.

The surface water in Northern Wet Meadow/Carr communities derives from stream flow,
runoff, and groundwater. These communities have high mineral and nutrient content with
circumneutral PH values (6.0 - 8.0). Wet Meadow/Carr sites experience inundation after
spring runoff and heavy rains along with drawdowns in summer months. Seasonally high-
water levels limit tree and sometimes shrub establishment. Graminoids (lake sedge,
tussock sedge, blue joint) are dominant on wetter sites while shrub species (willows,
dogwoods) are more abundant on drier sites. Wet Meadow plants are adapted to survive
inundation. These traits include intercellular air spaces (aerenchyma) that store and
transport oxygen from plant structure above water level to roots. Tussock forming sedges
and grasses elevate rootlets above water level.



Forested Rich Peatland bordered by wet meadow



 
Northern Poor Fen and Northern Open Bog Pitcher Plant

BIOLOGICAL DIVERSITY IN THE TALON AREA
Wetland ecosystems serve many functions including carbon storage, maintaining water
quality and quantity, flood abatement, nutrient cycling, as well as a critical role in
maintaining biodiversity. In addition to endemic and obligate species, wetlands provide key
habitat for migratory birds, and species that need both upland and wetland habitat. By
providing water quality and quantity, wetlands are essential for aquatic species including
fish and invertebrates, amphibians (salamanders), reptiles (turtles) along with many plant
species.

In this general area of Aitkin County, Minnesota DNR’s Natural Heritage Inventory identified
thirty-one rare species (special concern, threatened, endangered) that use wetland habitats
occurring in the Talon project area (Table 2).

Table 2 - A partial list of rare species that are dependent on or use typical wetland habitats occurring in



the Talon project area. Information derived from MN DNR Rare Species Guide.

HYDROLOGIC RISKS RELATED TO UNDERGROUND MINING
Dewatering is a necessary process in underground mining where water is removed from
open spaces to maintain safe access for ore extraction. The amount of dewatering depends
on the volume of groundwater that can flow into mined areas. Dewatering can significantly
affect regional groundwater flow and storage as excavations displace or remove aquifer
materials and alter flow patterns. Mine dewatering has been shown to significantly lower
groundwater storage leading to lower water tables and reduced stream flows. Lower water
tables would lead to many impacts including shifts in plant community composition and
structure, drying and decomposition of peat deposits resulting in increased carbon
emissions, and habitat losses for many plant and animal species.

Figure 5 - Observed changes and projected changes in mean annual temperature for Mid-century.

Northern Minnesota has experienced significant warming over the last 70 plus years (Figure
5). Temperature projections based on the RCP 8.5 High Emissions for mid-century (2040-
2060) scenario show an estimated increase of 6° F. In the Talon project region, precipitation
showed a 10% increase from 1950 to 2021(Figure 6). Mid-century projections estimate
precipitation increases ranging from 5 to 10% for the Talon project region.

While projected temperature increases could lead to higher levels of growing season
evapotranspiration (ET) and lower water levels in wetlands, the estimated increase in
precipitation could balance losses due to ET. Temperature increases would result in water
flow changes in streams and wetlands due to lower and earlier snowmelt along with an
earlier spring freshet. The combined impacts of Mine dewatering and climate change will
likely result in decreased water storage and flows with cascading effects downstream from
the mine area. These impacts such as reduced water storage and flows, peat
decomposition, plant community shifts, phenological mismatches for plants and animals
would lead to a significant loss in ecosystem functions.



Figure 5 - Observed changes and projected changes in precipitation by Mid-century based on RCP 8.5
high emissions scenario.

MINE PERMITTING AND REVIEW PROCESS
The Minnesota Department of Natural Resources is the Responsible Government Unit
(RGU) overseeing the environmental review and permitting process. The Minnesota
Pollution Control Agency (MPCA) also plays a key role. The Talon Metals project is in the
first stage of review using the Environmental Assessment Worksheet (EAW). The EAW
describes the total project and helps determine the probable environmental impacts and
determines if an Environmental Impact Assessment (EIS) is required. The EIS provides a
highly detailed project description that addresses environmental impacts. The EAW and EIS
go through multiple rounds of review, comment, and response. The Talon Metals project is
currently in the EAW phase.

PUBLIC COMMENT PERIOD
Suggested topics for public comments include:

In depth hydrological analysis including precipitation inputs, groundwater flows, surface-
groundwater interactions, and analysis of potential impacts of dewatering on wetland and
surface water levels and downstream effects. This would include modeling the hydrologic
system with dewatering and climate change impacts.
Survey for state listed rare species; special concern threatened and endangered in areas
with new infrastructure as well as the surrounding wetland-upland landscape.
Assess the potential effects of hydrological and water quality changes on rare species.

SUMMARY
Mining operations are temporary, operational for 10 to 20 years. However, the impacts can
persist for many decades and can be irreversible in some cases. While the mining of sulfide
ores poses a grave risk to water quality in wetland and aquatic ecosystems, dewatering and
associated development along with climate change can lead to significant impacts to
hydrological function in these same ecosystems. These impacts include:

1. lower groundwater storage leading to lower water tables and reduced stream flows,
2. lower water tables would lead to many impacts including shifts in plant community

composition and structure,



3. drying and decomposition of peat deposits resulting in increased carbon emissions,
4. habitat losses for many plant and animal species.
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1. Field Guide to the Native Plant Communities of Minnesota, The Laurentian Mixed Forest
Province, Norm Anseng and others, MN Department of Natural Resources, 2003.

2. Wetland Plants and Plant Communities of Minnesota and Wisconsin, Version 3.1 - May
2014, US Army Corps of Engineers, St. Paul District, by Steve D. Eggers and Donald M.
Reed.

Round Lake Dock, LAnderson

VIDEO: Protecting the Land of Sky Blue Waters by Allie Douma
The transition to electric energy is essential for reducing our fossil fuel emissions, but with
every new technology there are potential costs. Mining companies are positioning
themselves as environmentally focused, but their focus remains on their bottom line. I
wanted to create this film to explore the complications of the electric energy transition and
to motivate people to think critically about our future. Sustainability should not just be
focused on renewable technologies but also transforming our relationship with the materials
we use and our consumption more broadly. This video asks us to question what we may be



losing on our way to what we think is a greener future and I encourage the audience to re-
imagine their Eco future.

Protecting the Land of Sky Blue Waters, Allie Douma
www.youtube.com/watch?v=mNBU5pRbZFA&t=4s/

 

 

On Earth Day 2026, Minnesota's Water Is At Risk
"In honor of Earth Day, organizations and tribal nations across Minnesota stand together to
affirm six shared principles we believe should guide every decision about our waters...We
advocate for rigorous scientific review, respect for tribal sovereignty and public
accountability in any decision that could put Minnesota’s clean water at risk. Clean water is
Minnesota’s inheritance, not an expendable resource for short-term profit..."

On Earth Day 2026, Minnesota's Water is At Risk, Kelly Applegate,
April 22, 2026,MinnPost.

www.minnpost.com/community-voices/2026/04/on-earth-day-2026-minnesota-water-
is-at-risk-as-mining-expands/

 

Look To Recycling, Not Mining To Meet Demand for Critical Metals
"...In discussions related to mining in Minnesota, many ask, "Don't we need critical
minerals?"In a very real sense, this is the wrong question. Of course we need minerals. The
real question is, "What is the best way to acquire the minerals we need?"...

"...according to data from the Environmental Protection Agency , the hardrock and metal
mining industry consistently ranks as the largest industrial source of toxic pollution in the
U.S. Metal mining releases more than 1 billion pounds of toxic chemicals annually, including
arsenic, lead, and mercury..."

"...A key part of the solution is recycling...A promising picture is also apparent with USGS
nickel-recycling data that show nickel recovered from scrap accounting for approximately
60% of apparent consumption in 2025..." ""...It is also important to note that the U.S. only
produces one-fourth of 1% of the worldwide supply of nickel and only holds approximately
the same percentage of reserves. As such, U.S.-based nickel mining makes no difference in
the worldwide market..."...More effort needs to be made with copper recycling..."

"A new startup on the Iron Range called Reclaiming Critical Metals, or RCM, is working to
provide a Minnesota solution by recovering metals from discarded electronics in an
environmentally friendly process."

Look to Recycling, Not Mining to Meet Demand for Critical Metals, Tom Anderson, March
30, 2026, Duluth News Tribune.

www.duluthnewstribune.com/opinion/columns/local-view-look-to-recycling-not-
mining-to-meet-demand-for-minerals
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Tamarack Water Alliance is a group of local residents and landowners working together with
others from across Minnesota to protect water and community health from the dangers of
sulfide mining near our beloved lakes and wild rice beds, at the headwaters of the Kettle
River and in the Mississippi River watershed. Visit our website here
(https://tamarackwateralliance.org/index.html).

A proposal by a foreign owned mining company, Talon Metals/Rio Tinto to mine nickel and
other metals near Tamarack in Aitkin County threatens the health of our communities. This
kind of sulfide mining, especially in water-rich environments, has never been done without
severe impacts to water and the health of those downstream. Mining here is also a threat to
environmental justice and the long-term economic security of nearby native and rural
communities.

Review our community slide presentation
(tamarackwateralliance.org/docs/TamarackMineConcerns-Consolidated.pdf) and download
informative flyers (tamarackwateralliance.org/resources.html):

Talon Mine Risks
Geology of Aitkin County
Talon Dumping Toxic Drilling Waste,
Minnesota Declares Round Lake Impaired
High Sulfide Mines Create Acid Mine Drainage
Nickel Not Needed for Future EV Batteries
Minnesota's Prime Wild Rice Lakes Under Threat,
Difference Between High Sulfide Mining and Taconite Mining
Minnesota Regulators Poor Record In Protecting The Environment
Eagle Mine Environmental Report & Saving Our Meager Nickel Reserves
Is There Really A Talon Tesla Supply Agreement? (no)
Rio Tinto: A History of Corruption
Green Bridge Metals -Canadian proposed sulfide mine near Duluth seeks to acquire battery
rich mineral assets
Copper and The Green Economy
Prove It First!

We will send this monthly newsletter to keep you informed about this project, to share
information and opportunities to act to protect clean water and community health.
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