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Plan Overview

This plan provides a vision for the
lands and waters of the Snake River
Watershed and a framework to
facilitate collaboration between
landowners, resource managers,
local officials, and other
stakeholders to voluntarily
implement landscape stewardship
practices that protect and enhance
the region’s water quality, natural
areas, and biodiversity.

Guiding Philosophy

This plan is based on the philosophy that healthy waters depend on healthy lands and vice versa.
Stewardship efforts that maintain forests, wetlands, and other natural communities benefit the
biodiversity and ecological health of the region. They also attenuate flooding risks, improve
infiltration, and remove nutrients from runoff as it makes its way to our streams. Actions such as
building climate resilience in the region’s forests, implementing best management practices, and
expanding forest stewardship will not only benefit the immediate resource concern, but
cumulatively impact the entire landscape. This plan proposes a vision, desired future conditions,
and strategies that utilize a landscape approach to natural resources stewardship.

Landscape Approach to Natural Resources Stewardship

This Landscape Stewardship Plan (LSP) is based on the recognition that many, if not all, of our
conservation and environmental challenges are interrelated. Yet, practicality requires a division
of activities and expertise in addressing them. As a result, private landowners and experts in
hydrology, forests, game and non-game wildlife management all work to achieve diverse, but
interrelated goals from their own specialized angle. For example, managing forested cover in an
upland area can improve wildlife habitat while also reducing erosion in the riparian area adjacent
to it, and improved conditions in both areas will benefit the hydrology, water quality, and
associated biodiversity downstream. Recognizing how these efforts can reinforce each other and
identifying areas where coordination will add the most benefit, will allow greater synthesis of all
our efforts, making all our goals for the landscape easier to achieve. The LSP embraces an “all-
lands” approach that identifies shared objectives across public and private natural areas as well
as urban and agricultural areas.

While there are many ways to divide a region into landscapes, using watersheds as the organizing
feature emphasizes the link between natural resource management and water. It also parallels
other state planning trends, such as the move to One Watershed One Plan (1W1P) plans to
replace local water plans. Planning natural community stewardship by watersheds increases the
value of Landscape Stewardship Plans as resources for other water planning exercises.

Project Area Background

This Landscape Stewardship Plan covers the 986 square mile Snake River Watershed in east
central Minnesota (Figure 1). This landscape includes over 1,050 linear miles of streams in Aitkin,

Snake River Watershed Landscape Stewardship Plan 6



Kanabec, Mille Lacs, Pine, and small portions of Isanti and Chisago counties. The Snake is a
relatively gentle river that falls 560 feet from its headwaters in Aitkin County to its confluence
with the Saint Croix River near the Chengwatana State Forest. The river drains a diverse, glacial
derived, landscape that ranges from forests and wetlands in the north, to a largely agricultural
landscape in the south, before descending though sandstone bluffs as it approaches the Saint
Croix River at the Minnesota-Wisconsin border.

The degree of human alteration varies across this watershed. Roughly 32% of the landscape has
been converted to alternative uses such as agriculture or human development while the
remaining 68% of the landscape remains as forest, wetland or grassland, although some of these
areas have been altered or degraded in some fashion. Overall, the watershed retains relatively
high-water quality and areas of outstanding biodiversity significance that warrant special
protection, maintenance, and restoration to sustain their function on the landscape. More
information on the watershed is available in Section 2.

— S Hwy 7
——— MN Hwy ! =2 z “miues +

Figure 1. Aerial view of the Snake River Watershed.
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Organization of Plan

The Snake River Watershed Landscape
Stewardship Plan is organized into seven
sections.  Individuals unfamiliar with the
landscape are encouraged to review Section 2
for context on the state of the watershed prior
to Section 1.

Section 1. Landscape Vision and Strategies

Section 2. Landscape Context

Section 3. Targets and Recommendations

Section 4. Implementing the Plan

Section 5. Monitoring and Evaluation

Section 6. Conservation Opportunity Area
Plans

Plan Audience

This landscape stewardship plan is intended to
benefit:

Water Resource Management Plans and Implementation

Forest Stewardship Plans and Implementation

Fish & Wildlife Management Plans

Community Land Use Planning and Implementation

Collaborative Project and Funding Development

Connections with Forest and Water Resource Policy Decision Makers

7 7 7
0.0 0.0 0.0
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X3

¢
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These are just a few of the plan’s applications and uses. This plan is not intended to incorporate
other planning efforts; it is meant to supplement and inform those efforts in a manner that
promotes increased and improved collaboration among current and future partners and
stakeholders to achieve the plan’s vision for the watershed.

There are a variety of plans and planning efforts in the Snake River (see Section 4). This plan is
not intended to replace those. Instead, it serves as a reference for future and concurrent planning
efforts, and to set a framework for coordinated implementation of the multiple conservation
efforts those plans represent. This plan is unique because it focuses on achieving and maintaining
healthy water and biodiversity through land stewardship.

Process

The Nature Conservancy and the Forest Stewards Guild led the development of the Snake River
Watershed Landscape Stewardship Plan with input and review from several stakeholders
throughout the process (Table 1). This Planning Team included partners representing a variety
of specialties and interests, from local, county, state, and federal levels. A second group of
stakeholders provided periodic draft reviews and feedback on the plan before it was finalized.

Snake River Watershed Landscape Stewardship Plan 8



Table 1. Snake River Watershed Landscape Stewardship Planning Team.

Name Title Organization

Eric Alms Environmental Specialist MN Pollution Control Agency

Andrea Brandon Forest Watershed Restoration The Nature Conservancy
Specialist

Jill Carlier District Manager Pine SWCD

Casey Field Technician Mille Lacs SWCD

Kris Hennig Asst. Regional Ecologist DNR Eco. and Water Resources

Steve Hughes District Manager Aitkin SWCD

Mitch Lundeen North Region Forester Aitkin SWCD

Michael Lynch Lake States Coordinator Forest Stewards Guild

Tony Miller CFM Forester DNR Forestry

Doug Odegard Board Supervisor Pine SWCD

Deanna Pomije District Manager Kanabec SWCD

Jodie Provost Private Lands Habitat Coordinator | DNR Wildlife

Shannon Rasinski

District Conservationist

Natural Res. Conservation Service

Susan Shaw

District Manager

Mille Lacs SWCD

Jeff Wilder

CFM Forester

DNR Forestry

Monica Zachey

Land and Water Program Director

St Croix River Association
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Section 1. Landscape Vision and Strategies

Landscape Vision

The Snake River Landscape Plan envisions the following to sustain healthy lands and waters and
support vibrant rural communities in the watershed:

Y/
0‘0

Surface waters support thriving aquatic ecosystems and aquifers provide safe drinking water.

Land uses supporting a connected network of healthy, resilient, and diverse forestland,
brushland, grassland, and wetland ecosystems and abundant outdoor recreational
opportunities.

Productive and sustainable forest and agricultural resources that support a vibrant rural
economy and community while integrating the needs of healthy water, soil, and the full suite
of native wildlife.

Desired Future Conditions

The Snake River Planning Team reviewed several regional plans in developing their Desired
Future Conditions (DFCs). Many of the DFCs that the Planning Team developed closely align with
those of other regional plans and highlight the confluence of objectives between stakeholders in
the watershed. These DFCs, like the whole plan, are subject to refinement by partner
organizations but serve as an overall unifying vision for the watershed.

>

>

High Quality Surface and Groundwater Resources. The watershed contains clean and safe
water for people and thriving aquatic, riparian, and wetland ecosystems.

Connected Network of Climate Resilient Natural Communities. A network of healthy,
resilient, and diverse native plant communities is maintained in a way that supports the flora
and fauna that depend upon them.

Healthy and Intact Forestlands. Forests are: 1) structurally, functionally, and
compositionally diverse; 2) maintained or increased in spatial extent; and 3) support
communities of plant and animal species native to the watershed.

Multiple Uses of Forest Resources. A full range of forest products will be produced in the
watershed in a sustainable manner that protects and improves existing ecological resources
and allows for a balance between economic and recreational interests.

Engaged Private Forest Landowners. Consistent funding is available to provide tools,
education, technical assistance, and incentives that will contribute to engaged private
forestland owners and stewardship of the breadth of native plant communities on their land.
Productive and Sustainable Agriculture. Cropping and grazing conservation practices and
soil health principles are adopted that support a vibrant agricultural economy while
integrating the needs of healthy water, soil, and the full suite of native wildlife.

Protection of Ecologically Sensitive Sites. The highest priority sites for biodiversity and
water resources are protected via public ownership, conservation easements, or private
landowner stewardship programs.

Stabilized and Increasing Populations of Rare Species. Habitat conservation efforts
support maintenance or recovery of rare species populations.

Snake River Watershed Landscape Stewardship Plan 10



Achieving the Landscape Vision

This plan was not created to be the guiding
document of any organization and its
implementation is based on the coordination
of voluntary efforts by a wide range of
stakeholders that are trying to accomplish
their own organizational or individual goals.
Therefore, this plan focuses on a list of
strategies that can be used by implementing
organizations instead of developing goals and
objectives that do not have a specific entity
accountable for their achievement. The
strategies outlined below can be used by
individuals and organizations to move the
landscape towards the overall vision and
desired future conditions. An underlying
principle throughout these strategies is that
well managed lands in the watershed will lead
to increased water quality and biodiversity
benefits. This plan recognizes that not all
strategies will work for all organizations but
that organizations need to work together in a
coordinated effort to accomplish the overall
watershed vision. We have organized
strategies for achieving the landscape vision A
around three primary areas of focus: Public Land, Private Land, and Educatlon / Outreach There
is considerable opportunity for overlap between these categories and many activities will take
advantage of strategies in multiple categories.

Public Land Strategies

Lands under public or conservation ownership, or permanent conservation easements, are
generally the most protected from conversion threats, however, they often still need to be
soundly maintained and face the risk of habitat degradation. When well maintained, these areas
can provide a tremendous effect on regional biodiversity and water quality. Strategies under this
heading include actions that can be done to maintain or restore these public and conservation
owned lands or expand these spaces by acquiring fee-title or conservation easements on private
lands.

Key Groups: Minnesota DNR Divisions, County Land Departments, The Nature Conservancy, MN
Land Trust, Trust for Public Land

e Hold, manage, and restore blocks of native habitats currently in public or conservation
ownership.

e Utilize science-based natural community management techniques that demonstrate
sound ecological management principles. Stewardship of public lands that demonstrates
a balance of environmental, economic, and social needs can further catalyze improved
management on private lands.

o Improve forest health and increase climate change resiliency through a commitment to
sustainable forest management.

Snake River Watershed Landscape Stewardship Plan 11



Support and pursue opportunities for increased protection through conservation
easements and public acquisition in strategically important areas. Focus acquisition
efforts on: 1) Opportunities to increase connectivity between existing public lands; or 2)
The protection of the rarest or highest quality natural areas.

Follow strategies outlined in the Watershed Restoration and Protection Strategy
(WRAPS) report and accompanying Total Maximum Daily Load (TMDL) benchmarks for
all public waters in the watershed.

Assess tax forfeit parcels for retention or divestiture. Develop and implement natural
resources management plans for all lands that will be retained in public ownership.
Collaborate across ownerships to initiate functional landscape management.

Control invasive species through early-detection monitoring, management, and outreach.
Connect projects with the local economy to maintain public support.

Agencies and conservation organizations engage in productive coordination and
collaboration to accomplish the goals and visions outlined in this plan.

Seventy-five percent of the Snake River Watershed is owned and managed by private
landowners. The actions undertaken by these property owners will be key to increasing and
maintaining regional biodiversity and water quality. This section outlines steps that can be taken
to support these landowners in successful stewardship of their lands.

Key Groups: Private Landowners, Private Forestry Consultants, DNR Forestry, Soil and Water
Conservation Districts, Board of Water and Soil Resources, Natural Resources Conservation
Service, Farm Service Agency, US Fish and Wildlife Services - Partners for Fish and Wildlife, and
non-profit conservation partners.

Work with landowners to increase or maintain large blocks of forest, habitat corridors,
and riparian buffers. Focus on opportunities to increase water quality and ensure
connectivity of native plant communities into a larger matrix of well-managed public and
private forestlands, brushlands, wetlands, and grasslands.

Emphasize the importance of a forest stewardship plan and implementing its
recommendations.

Encourage landowner participation in programs that help landowners implement habitat
restoration and maintenance activities through cost-share, tax incentive, rental payment,
technical advice, and local tree sales.

Offer a variety of conservation easement options like Reinvest in Minnesota (RIM) and
the Healthy Forest Reserve Program for landowners interested in permanently
protecting their land.

Ensure professional assistance to landowners is readily available from public entities and
private businesses for natural resource management that meets landowner objectives
and maintains ecological and habitat benefits.

Work with agricultural producers to expand the use of sustainable cropping and grazing
practices and soil health principles.

Strategies under this heading focus on efforts to increase both the knowledge base and
stewardship ethic of landowners, citizens, and whole communities in the region. It recognizes

Snake River Watershed Landscape Stewardship Plan 12



that the foundation of all conservation efforts is the value placed on natural resources by the
community.

Key Groups: Saint Croix River Association, Minnesota Forest Resources Council (MFRC), Snake
River Watershed Management Board, Snake River Citizens Advisory Committee, Audubon Center
of the North Woods, DNR Divisions, Public Schools, UMN Extension, Sustainable Forestry
Education Cooperative, Minnesota Forestry Association, 4H, conservation and agriculture
organizations.

Use outreach and education to foster a ‘land ethic’ about the value of natural resources in
the watershed among land managers, landowners, citizen groups, and local communities.
Maintain regular contact with stakeholders in the watershed through print and digital
newsletters.

Promote peer-to-peer networks for sharing information on their experiences with
conservation agriculture and natural resource management practices.

Increase awareness about cost-share, incentive, and tax break programs that provide
economically viable options to sustainably manage forests and other natural areas.
Inform local officials and elected representatives of the benefits of the region’s natural
areas for water quality, flood retention, and local quality of life.

Offer continuing education opportunities that encourage information exchange between
the watershed’s natural resources professionals.

Hold annual stakeholder meetings to coordinate completed, ongoing, and planned
activities.
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Section 2. Landscape Context

The Snake River Watershed has over
1,050 linear miles of streams and
covers 986 square miles in Aitkin,
Kanabec, Mille Lacs, Pine, and small
portions of Isanti and Chisago
counties. The Snake is a relatively
gentle river that falls 560 feet from its
headwaters in Aitkin County to its
confluence with the Saint Croix River
near the Chengwatana State Forest.
The river drains a diverse, glacially
derived landscape that ranges from
forests and wetlands in the north, to a
largely agricultural landscape in the
south, before descending though
sandstone bluffs as it approaches the
Saint Croix River at the Minnesota-
Wisconsin border.

This largely rural area had a total population of only 29,253 residents at the last census and
contains only two cities with over 3,000 people (Mora and Pine City). As a result, the degree of
human alteration varies across the watershed. Roughly 32% of the landscape has been converted
to uses such as agriculture or human development while the remaining 68% of the landscape
remains as forest, wetland or grassland, although some of these areas have been altered or
degraded in some fashion. Overall, the watershed retains relatively high-water quality and areas
of outstanding biodiversity significance that warrant special protection, maintenance, and
restoration to sustain their function on the landscape.

This section provides an overview of the ecological, geological, and social aspects of the
watershed. The information included here is intended to be a contextual starting point for
interpreting the landscape. Additional resources for the contextual information include the
Watershed Health Assessment Framework and the associated Snake River Watershed Context
Report and Snake River Watershed Report Card. These resources will highlight aspects like soils,
groundwater, climate, and landscape alteration in wetlands and streams that we did not have
space for in this report. Plan users are encouraged to also refer to other regional plans for further
exploration of this material. Some of these reports are summarized in Section 4.

Ecological Setting — Mille Lacs Uplands

The Ecological Classification System (ECS) developed by the Minnesota DNR provides a system
for classifying plant communities in the state, as well as broad geographic ranges for those
communities. It recognizes ecological regions at three nested scales: Provinces, Sections, and
Subsections. Many watersheds the Snake’s size will straddle several subsections, but the Snake
lies entirely in the Mille Lacs Uplands Subsection which is nested within the Western Superior
Uplands Section and the Laurentian Mixed Forest Province (Figure 2).

The Mille Lacs Uplands covers a large area of ground moraines and end moraine in east-central
Minnesota. The subsection contains extensive wetlands and 100 lakes greater than 160 acres.
Gently rolling till plains and drumlin fields are the dominant landforms in this ecoregion.
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Glaciation has had a major influence on the landscape, and the resulting moraines provide
excellent wildlife habitat today. The subsection is named after Lake Mille Lacs, well known for its
walleye and other cool water species fishery. Several other major rivers run through the area,
including the Kettle, Rum, and Saint Croix.

Before settlement by people of European descent, northern red oak, sugar maple, basswood, and
aspen-birch forests were prevalent in the south, and the north was a mix of conifer and hardwood
forests. Because of its proximity to the Twin Cities, this subsection is under increasing pressure
from human activities and residential development. Agriculture is concentrated in the western
and southern portions, and forestry and recreation are more common in the central and eastern
portions. Large areas are still heavily forested, although few significant examples of once
common white pine stands are present. The once common oak and jack pine barrens are all but
gone in this subsection.

Snake River Watershed: Ecological Classification System

Northem Superior Uplands ll
Tallgrass Aspen Parklands
N. Minnesota Drift & Lake Plains

Laurentian Mixed Forest Province

Southern Superior Uplands

bl

Eastern Broadleaf Forest Province

Prairie Parkland Province
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Tamarack Lowlands
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Figure 2. The Snake River Watershed lies in the Mille Lacs Uplands Subsection within the Western Superior
Uplands Section and Laurentian Mixed Forest Province.
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Hydrology

The Snake River is an 8-digit hydrologic unit (HUC-8) watershed located in the Saint Croix River
Basin that flows south from its headwaters in southeastern Aitkin County and then east to its
confluence with the Saint Croix River in Pine County. The watershed is further subdivided into
eight 10-digit HUC watersheds: Upper Snake, Middle Snake, Knife River, Mud Creek,
Groundhouse River, Pokegama Creek, Ann River and Lower Snake River (Figure 3).

The wetland and forest dominated headwater regions are characterized by good water quality
and mostly natural hydrology. The hydrologic alterations that do exist in this region, are the
result of efforts in the early part of the 20th century to drain some of the headwater wetlands for
agriculture. This effort was largely unsuccessful at creating additional agricultural land, but many
of the ditches remain and have changed the regional hydrology.

The region’s water quality and hydrology change as the dominant land uses change in the middle
and southern part of the watershed. These changes begin near the Knife River and the City of
Mora where the land use transitions from forestland to a pasture and cropland dominated
landscape. Many of these cropland areas contain extensive agricultural tile lines which have
changed the hydrology of the area to move water faster through the system.
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Figure 3. Subwatersheds in the Snake River Watershed. Figure reprinted from 2013 Snake WRAPS Report.
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Another tool for interpreting the region’s hydrology and riparian areas is the Active River Area
(ARA). The ARA is a conservation framework designed to provide a conceptual and spatially
explicit basis for the assessment, protection, management, and restoration of freshwater and
riparian ecosystems (Smith et al. 2008). The ARA framework is based upon dominant processes
and disturbance regimes to identify areas within which important physical and ecological
processes of the river or stream occur (Figure 4). The framework identifies five key
subcomponents of the active river area: 1) material contribution zones, 2) meander belts, 3)
riparian wetlands, 4) floodplains and 5) terraces. These areas are defined by the major physical
and ecological processes as explained by the ARA framework paper (Smith et al. 2008) in the
context of the continuum from the upper, mid, and lower watershed. The framework provides a
spatially explicit manner for accommodating the natural ranges of variability to system
hydrology, sediment transport, processing and transport of organic materials, and key biotic
interactions.

In practice, the ARA, delineated based on the 30m digital elevation model, represents a more
ecologically and topographically defined riparian and floodplain area of influence, as compared
to common approach of analyzing a simple “buffer” around lakes and streams.

7L
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Cnty Hwy e Miles Active River Area I Medium River Riparian Zone

Figure 4. Active River Area analysis for the Snake River showing areas of historical river interaction which
includes the historic floodplain and meander belt.
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Water Quality

Stream conditions throughout the watershed were assessed by the Minnesota Pollution Control
Agency (MPCA) using a range of parameters including fish and invertebrate index of biotic
integrity (IBI), fecal coliform and E. coli, dissolved oxygen and turbidity. These water quality
measurements were then compared to state water quality standards. Stream conditions and
impairment assessment for the Snake River Watershed can be found in the Snake Watershed
Restoration and Protection Strategy Report. In general, stream and lake quality decreases from
north to south in the Snake River Watershed. All stream and lake water quality impairments are
concentrated in the middle and south portions of the watershed. Whereas the headwaters of the
watershed are unimpaired and support both aquatic life and aquatic recreation.

The MPCA’s 2018 Impaired Waters list was pending US Environmental Protection Agency (EPA)
approval at the time of printing but is considered an accurate source of impairment information
based on MPCA inventories. There are currently 49 impaired waterbodies in the Snake River
Watershed, 34 of which have an approved TMDL for the pollutant/stressor (Figure 5). More
information can be found at the MN PCA’s Impaired Waters site.

Legend

Streams with One or More Impairments
Lakes with One or More Impairments
Lakes

Streams

Figure 5. Impaired waterbodies in the Snake River Watershed based on MPCA inventories. Note: this image
was shared as a 2018 MPCA draft and was pending US EPA approval at the time of this printing.
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Geology

Glaciation has had a major influence on this landscape. The Snake River Watershed has been
covered with ice several times, most recently during the Early Wisconsin Ice Age. Most of the
region’s glacial drift dates to this time and was likely deposited 790,000 to 16,000 years ago
predominately from a Superior Basin origin. This geology is primarily defined as the Wisconsin
and Minnesota Thin Loess and Till and covers a large area of east-central Minnesota and northern
Wisconsin. Gently rolling till plains and drumlin fields along with ground and end moraines are
the dominant landforms in this ecoregion. These features have led to the formation of the
extensive network of wetlands, ponds, and lakes.

Vegetation

Conifer bogs and aspen-birch communities dominated much of the Snake River Watershed prior
to European arrival (Table 2, Figure 6). Windthrow and fire were the primary ecosystem level
disturbance and the age of trees on the landscape depended on the frequency and intensity of
these events.

Today, deciduous forest are still the most common land cover type but over thirty percent of the
watershed exists in a converted cover type ranging from hay/pasture up to high intensity
development (Table 3, Figure 7). The communities of Mora and Pine City represent most of the
developed land.

Table 2. Estimated presettlement vegetation in the Snake River Watershed.

Marschner Presettlement Vegetation Acres Percent
Conifer Bogs and Swamps 186,662 29%
Aspen-Birch (trending to Conifers) 185,279 29%
Big Woods - Hardwoods (oak, maple, basswood, hickory) 103,636 16%
Mixed Hardwood and Pine (Maple, White Pine, Basswood, etc) 71,339 11%
Mixed White Pine and Red Pine 31,663 5%
Wet Prairie 19,281 3%
White Pine 16,798 3%
Oak openings and barrens 11,057 2%
Aspen-Birch (trending to hardwoods) 9,348 1%
River Bottom Forest 6,037 1%
Lakes (open water) 2,442 0%
Table 3. Current land cover in the Snake River Watershed.

Percent of Percent of
Land Cover Class Acres Watershed Land Cover Class Acres Watershed
Deciduous Forest 220,138 34.2% | Open Water 11,268 1.8%
Hay/Pasture 124,660 19.4% | Evergreen Forest 4,706 0.7%
Woody Wetlands 95,275 14.80 | Developed, Low 3,327 0.5%

Intensity
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Emergent Herb. 77,433 12.0% | Mixed Forest 1,970 0.3%
Wetlands

. Developed

0, 4 0,

Cultivated Crops 53,695 8.3% Medium Intensity 957 0.1%
Developed, Open 22,035 3.49% Develqped, High 319 0.0%
Space Intensity
Herbaceuous 14,940 2.3% | Barren Land 212 0.0%
Shrub/Scrub 12,609 2.0%
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Figure 6. Pre-settlement land cover in the Snake River Watershed based on Marschner’s interpretation of the

Public Land Survey.
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Figure 7. Current land cover in the Snake River Watershed based on the 2011 National Land Cover Database

Native Plant Communities

Ecologists in Minnesota have developed a system to classify land into Native Plant Communities
(NPCs) based on native vegetation, landforms, and other local conditions such as amount of
rainfall and soil richness. This system is used in combination with the ECS to more precisely
describe patterns on the landscape.

The NPC system describes an area’s specific land type or ecosystem and a single community
might cover a large area or exist in scattered pockets. Sometimes very different native plant
communities exist near each other. For example, notice the differences between the types of trees
growing along a river from those growing several hundred feet uphill. Native plant communities
are also a useful tool for telling the story of the land’s history. Forests are constantly changing
under the influence of time and other factors. The trees and other plants that emerge 20 years
after a fire will differ from those growing in the same area a hundred years later. You can also
notice variations as you move from north to south or east to west within a region.

The Natural Resources Research Institute integrated a series of geospatial data layers to create
rough estimates of the extent and distribution of potential NPCs in the Snake River Watershed
(Figure 8). A list of the general NPC ecological systems identified in the watershed is presented
in Table 4 and more detailed descriptions can be found in the Field Guide to the Native Plant
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Communities of Minnesota: The Laurentian Mixed Forest Province produced by the Minnesota
DNR and available at: http://www.dnr.state.mn.us/npc/index.html.

This information highlights the importance of mesic hardwood forests in this watershed, as they
account for over 55 percent of the modeled potential native plant communities. These data also
showcase the importance of water in this region, as all but six percent of the watershed was
classified as a mesic or wet community.

Table 4. Native Plant Community Systems in the Snake River Watershed.

System Name Area (acres) Percent of Watershed
Mesic Hardwood 357,750 56%
Wet Meadow/Carr 115,696 18%
Wet Forest 80,442 12%
Fire Dependent Woodland 40,261 6%
Acid Peatland 22,041 3%
Forested Rich Peatland 19,486 3%
Open Water 7,868 1%

Potential NPC Systems
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I Mesic Hardwood Forest
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Figure 8. Native Plant Communities in the Snake River Watershed
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Invasive Species

Non-native  invasive species pose
increasing challenges for natural area
management throughout Minnesota and
the Snake River Watershed is no
exception. Many areas have shifted from
healthy natural communities to degraded
systems dominated by invasive species.
This change is most noticeable in areas of
high to moderate disturbance.

Forest pests have also impacted the forest
composition of the region. American elm
was one of the most significant species in
many of the watershed’s forest Riparian area dominated by garlic mustard.
ecosystems before being decimated by an

introduced disease (Dutch elm). Invasive plants of note in the watershed include garlic mustard,
reed canary grass, wild parsnip, thistle, exotic honeysuckle, and buckthorn. Several invasive
insect pests also pose a risk to the area such as emerald ash borer. There are over 80,000 acres
of wet forest in the Snake River Watershed representing 12 percent of the land area. These wet
forests often feature a high percentage of ash and are at risk of being significantly altered in
species composition and hydrology if emerald ash borer invasion results in the loss of ash in these
native plant communities. Monitoring and early detection will be of vital importance in slowing
the spread and impact of these non-native species on the landscape. It is important for
management of both private and publiclands to address the control of these problem species that
do not recognize property boundaries.

Rare Natural Features

The Snake River Watershed contains a diverse array of plant communities and habitats. Over
200,000 acres have been delineated by the Minnesota Biological Survey (MBS) as potential sites
of biodiversity significance in the surveyed counties (Table 5, Figure 9). Field assessments of
those sites ranked 9,662 acres as Outstanding and an additional 79,116 acres as High. Most of
these sites are found in the large areas of connected forest ecosystems in the northern and
western portions of the watershed. These rankings are based on presence of rare species
populations, size and condition of native plant communities, and the landscape context of the site.
Additional information about the process, as well as descriptions of the four biodiversity
significance ranks can be found at the MBS site. MBS data was unavailable from Pine County at
the time of this analysis, so the reported acres do not represent the entire watershed.

Table 5. Minnesota Biological Survey delineated areas of biodiversity significance in the Snake
River Watershed. Note this table does not include MBS data from Pine County.

MBS Biodiversity Significance Rank Acres

Outstanding 9,662
High 79,116
Moderate 64,815
Below 52,440
Total 206,034

Snake River Wa