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JUNE 22, 2011

Executive Summary

Minnesota’s conservation partners in the Prairie Region of the state collaborated to develop
a twenty-five year strategy for accelerating conservation. This strategy was precipitated by
several factors:

1. Continuing loss and degradation of prairies, grasslands, wetlands and associated habitats
along with the fish and wildlife dependent upon them.

2. An acknowledged need to better coordinate between programs and organizations to
maximize efficiency.

3. Tremendous opportunities provided by the passage of the Clean Water, Land and
Legacy Amendment by voters in 2008 that will provide significant conservation funding
through 2034.

The plan calls for three approaches to conservation in the Prairie Region of the state. First,
core areas with a high concentration of native prairie, other grasslands, wetlands, and shallow
lakes were identified. Within these core areas, partners will work to ensure a minimum of 40%
grassland and 20% wetland with the remainder in cropland or other uses. Second, habitat
corridors connecting core areas were designed that include grassland /wetland complexes nine
square miles in size at about six mile intervals along and within the corridors. Within the
corridor complexes a goal of 40% grassland and 20% wetland was set and for the remainder of
the corridors, 10% of each legal land section is to be maintained in permanent perennial cover.
Third, in the remainder of the Prairie Region a goal to maintain 10% of each Land Type
Association in perennial native vegetation was established. The existing wildlife management
area plan, pheasant plan, duck plan and other resource plans provided guidance in setting goals
for protection, restoration and enhancement in each conservation approach. These earlier
plans set a habitat goal for the Prairie Region of protecting all 204,000 acres of native prairie
while protecting and restoring a total of 2.0 million acres of grassland and savanna along with a
1.3 million acres of wetlands and shallow lakes.

Based on this framework and background, we propose the following;

1. Permanent protection through the acquisition from willing sellers of fee title or easement
of native prairies, wetlands and other habitats (including land to be restored): about
222,100 acres in core areas, 82,000 acres in corridors, and §47300 acres elsewhere.

2. Restoration activities on grasslands, wetlands and other habitats: 180,900 acres in core
areas, 84,100 acres in corridors, and 251,000 acres elsewhere.

3. Enhancement of prairies and grasslands via prescribed fire, conservation grazing, haying
and invasive species control: 100,560 acres annually in core areas, 42,050 acres annually
in corridors, and 334,397 acres elsewhere. Enhancement of 335,047 acres of existing
wetlands and shallow lakes through control of invasive species and intensive water level
management is also included.
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4. Incorporation of conservation into “working lands” so that some conservation lands
contribute directly to local economies via “grass-based” agriculture and agricultural lands
in turn provide some natural resources benefits as a result of applying using the full range
of conservation practices.

The Minnesota Prairie Plan Working Group established organizational goals and cost
estimates associated with these outcomes. The goals are accompanied by measures of
success to gauge progress towards creating functioning landscapes. In addition, strategies
should be re-evaluated regularly following monitoring activities and then management
practices should be adjusted accordingly. The overall cost from all sources of the actions
described in this plan is $3.6 billion. Given that certain activities will be accomplished with
“traditional” funding sources, partners anticipate a need of $1.1 billion from the Outdoor
Heritage Fund over the next 25 years to achieve desired outcomes.
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A Vision for the Future of Minnesota’s
Prairie Region

Minnesota lies mid-continent at the intersection of North America’s prairie, eastern broadleaf
forest, and boreal forest/peatlands. Prairie habitats once covered one-third of the state but
presently less than 2% remain.

Native prairie, other grasslands that provide habitat for native species, and wetlands are key
components of functional prairie landscapes that have the capacity to adapt to changing envi-
ronmental conditions. These landscapes are places dominated by grasslands and wetlands that
will support sustainable populations of fish, wildlife and native plants as well as compatible
economic uses.

Although conventional agricultural uses will continue to dominate the Prairie Region, protecting
remaining native prairie and associated habitats, reconstructing additional grasslands, expanding
perennial crops, and increasing the implementation of conservation practices will make these
agricultural areas more sustainable and more wildlife “friendly”. In strategic locations, large
areas of prairie, grassland, and associated habitats will be protected and restored to create
functioning prairie systems that provide major opportunities for sustainable grass-based agricul-
ture such as grazing and haying. These functioning landscapes will also contribute clean water,
fish and wildlife habitat complexes, high quality recreational opportunities, and thriving rural
communities where Minnesota’s citizens will want to live and visit.

Purpose of a Minnesota Prairie Landscape Plan

With the passage of the Clean Water, Land, and Legacy
Constitutional Amendment in 2008, Minnesotans

- Map 1.
placed a new emphasis on conservation in Minnesota. || Minnesota Prairie Region
The organizations participating in the creation of the e
- -

Minnesota Prairie Landscape Conservation Plan R g )

.. . C b, —
(hereafter Prairie Plan) strongly believe unified efforts .l
will result in more effective and efficient conservation. y
Strategic coordination will prevent potential duplica- )

. . .. 4
tion of efforts, missed opportunities, and the confu- 4
sion that could stem from conservation entities
pursuing their own plans independently. The devel- )C rarie Region
opment of this plan has also served to strengthen " Planning Sections
. . . . L Forest/Prairie Transition

working relations between the partners in their efforts 4 Metropolitan Area
to build on past efforts in prairie, wetland, and wild- ! ;\ or e Forest
life conservation. This plan is meant to cover a 2§ year ’ Southeast Forest
timeline and spans a geography that includes the 1
Prairie and Forest-Prairie Transition Planning Sections J\j
employed by the Lessard-Sams Outdoor Heritage [ |

Council (Map 1).
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The eastern portions of the Prairie Region coincide with the well-known “Prairie-Forest”
border, an ecologically dynamic part of the state. Within human history, this border has experi-
enced nearly continuous fluctuation in vegetation composition (“shifting mosaic”) due to the
various interactions of topography, waterbodies, weather events, fire, and major climate shifts.
Presently a portion of this Prairie-Forest border contains substantial forest habitats that are
not explicitly addressed in this plan.

The primary focus of this plan is on prairie landscapes which includes native prairies as well
as other grassland, wetland, and associated prairie habitats throughout the Prairie Region of
Minnesota. Associated habitats include the savanna, woodlands, parklands, and brush prairies
that characterize the transitional border and that were often mapped as prairie complexes by
MCBS. This Prairie Plan does not address the 17,855 acres of native prairie in the Southeast
Forest Region, Metro, and Northern Forest Regions of Minnesota. These prairies are unques-
tionably important habitats but can be best viewed as inclusions within a forested landscape.
As such they should be treated as part of the planning efforts for those regions of Minnesota.
Consideration of concepts set forth in this plan is encouraged for those parts of the state.

This plan includes spatially explicit recommendations for protecting, enhancing and restoring
Minnesota’s prairie heritage that detail: acreage goals and realistic budgets for sustaining
functional systems. The Prairie Plan is meant to complement and supplement the efforts of all
conservation partners including the Lessard-Sams Outdoor Heritage Council in order to more
effectively direct activities and funding for prairie conservation.

Prairie and Grasslands in Minnesota

Tallgrass prairie once covered about one-third of Minnesota or approximately 18 million acres
(Marschner, 1974). The soil developed by prairie plants over thousands of years is now the basis
of Minnesota’s rich agricultural economy and which over the last 150 years has been largely
converted to row crop agriculture. The result is that most of the prairie and associated habitats
are now gone, along with the bison, elk and other key species that were integral to the
functional prairie system.

Native prairies are defined here as unplowed plant communities originating on the site that are
dominated by grass and sedge species with a rich mix of broad-leaved herbs and a few low shrub
species. Since 1987, the Minnesota Department of Natural Resources’ Minnesota County Bio-
logical Survey has recorded locations of native prairie and other native plant communities in
the state. Map 2 shows (in red) the approximately 235,076 acres of remaining native prairie and
prairie complexes in 71 counties with a condition ranking of excellent to good (Minnesota
County Biological Survey, 2010). Only about 120,000 acres of these areas are currently protected
in conservation ownership or with a conservation easement.

In addition to native prairies, Minnesota also has substantial areas of other grasslands of various
origins. In some cases prairies were “improved” by spraying with broad-leaf herbicides and/or
over-seeding with cool season grasses in hopes of increasing the pasture value for cattle.
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The result is floristically-impoverished grassland dominated by a few species of grass. In other
cases prairies were so heavily over-grazed that most of the native species were destroyed and

Map 2 Minnesota’s Remaining Native Prairie
A Century After the Public Land Survey
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replaced with a few hardy native species and a host of non-native invaders. Still other prairies
were plowed in a failed attempt at row-crop agriculture and then allowed to “go back” to
pastures. If the fields were only plowed for a few years many native plant species could survive or
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re-establish themselves through the surviving seed bank. After several decades it can be difficult
to distinguish these “go-back” prairies from native prairie that has suffered prolonged heavy use
and degradation.

Besides the grasslands that were derived from native prairie as described above, an even larger
area was cropped for decades prior to being planted back to grassland. A substantial portion of
current grasslands are those acres enrolled in the Conservation Reserve Program (CRP). This
USDA program pays farmers to retire highly erodible or environmentally sensitive cropland
for 10-15 years during which it is planted to grassland or trees. Some of the land was planted
with native grass species and has proven to be important habitat for pheasant and other wildlife
species. In 2010, Minnesota had approximately 1.67 million acres enrolled in general and
continuous CRP, much of it in grass cover (Board of Water and Soil Resources, 2010).

In total, there were 3,141,363 acres of grassland excluding native prairie in CRP fields, pasture,
hayfields, roadways, railroads, and other landuses in the Prairie Region of Minnesota as
delineated by the 2001 National Land Classification Data and modified by the USFWS
Habitat and Population Evaluation Team (HAPET). In addition to the grasslands there are
2,238,740 acres of existing wetlands in the Prairie Region that often grade into grasslands
with indefinite boundaries.

Aquatic Systems

Lakes and other water bodies are important ecological
features in the Prairie Region. There are 8,450 lakes in
the Prairie Region with 799 being greater than 150 acres
in size and 1,436 being classified as shallow lakes (greater
than 50 acres in size and less than 15 feet deep). In addi-
tion to the lacustrine systems, there are more than §3,500
linear miles of rivers and streams, of which 7,980 miles
are larger streams or rivers (stream order 4 or higher).
More than 15,000 miles (32%) of the total river and
stream miles have been channelized to facilitate drainage

of wetlands and shallow lakes. Restoring the natural func-  Leif Mountain Preserve, Pope County
© Michelle Kalantari/TNC

tioning of these channelized segments while allowing legal
agricultural drainage will be a major challenge for the fu-
ture. Another widespread concern about the streams and ditches in the Prairie Region is the
cultivation of lands immediately adjacent to waterways despite a Minnesota Rule requiring a
so-foot buffer setback from public waters (Minnesota Board of Water and Soil Resources,
2010). Within the counties included in the Prairie Region, cultivated riparian area is estimated
to be about 225,000 acres, with some counties estimated to have over 60% of their riparian
buffers in cultivation (Minnesota Board of Water and Soil Resources, 2009). Cultivation within
the so-foot setback results in destabilization of stream banks and direct run-off of sediments,
pesticides and nutrients into public waters. The consequences of cultivation in riparian areas are
impacts on the quantity and quality of aquatic habitats that support fish and other aquatic species.
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Whereas local land conservation efforts can have a direct impact on the water quality, fish
assemblages, and other key aquatic species of lower order streams (headwaters), it is much
more difficult to improve the ecological quality of larger streams and rivers. The water quality
and fish assemblage of any one stretch of river or lake is the result of a summation of all the activi-
ties upstream in the watershed. For this reason, planning for the conservation and protection of
aquatic systems often needs to take place at large scales. It is difficult to be spatially specific
about the best places to work without in-depth analysis of local conditions and the impact of
the upstream watershed. It is even more difficult to show actual improvements in water quality
or aquatic biota as a result of any specific local conservation activity. Despite these difficulties a
number of planning efforts have attempted to identify priority basins and lakes for conservation
activities (Blann & Cornett, 2008; Minnesota Department of Natural Resources, Division of
Fish and Wildlife, Wildlife Management Section, 2010). This plan does not try to duplicate
these efforts but rather relies on them to help prioritize which lands within the agricultural
matrix should be targeted for conservation activities. There will need to be significant research
and analysis in the future to better integrate the needs of large-scale aquatic systems into
comprehensive conservation planning,

Functioning Prairie Systems

To date, Minnesota’s efforts to conserve prairie have consisted mainly of purchasing native prairie
parcels and wetlands as part of a Wildlife Management Area (WMA), Scientific and Natural
Area (SNA), State Park, Waterfowl Production Area (WPA), National Wildlife Refuge, or
Nature Conservancy Preserve. The state, federal government, and conservation organization
investment in these areas has resulted in the permanent protection of some of the state’s highest
quality native prairies and associated habitats (see Table 2). For example, WMAs contain around
65,197 acres of native prairie. To the extent that land managers can control woody plant expan-
sion and invasive species, small prairie parcels can serve as reservoirs of some biological diversity.
However, these protected prairies are often too small and isolated to be functioning prairie sys-
tems that can permanently maintain most prairie animal populations and ecosystem services.

There is no standard definition of what constitutes a functioning system. Different priorities
emphasize different features but the following list includes the attributes that the authors of
this Prairie Plan recognize as being key parts of a functioning prairie system:

Biological Attributes of a Functional Prairie System

1. Supports moderate to high diversity of vegetation types and native species within
predominantly native prairie and associated habitats

2. Maintains viable populations of prairie landscape dependent fauna and flora

3. Is of adequate scale to support animal species that have large home ranges or require a
variety of different habitat types throughout their life cycle (e.g., greater prairie-chicken,
American badgers, and many amphibians)
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4. Provides connectivity between grassland sites for plant and animal populations by
facilitating movement and gene flow, including for species with relatively low capacity

for movement

5. Provides linkages between upland and wetlands for animals that utilize both habitats

6. Has a natural disturbance regime (e.g., fire, grazing, and changing water levels)

7. Represents grasslands and wetlands with different histories of fire and grazing and time

since disturbance (different successional stages)

8. Contains a complex of different habitat types including savannas, brush prairie,
groundwater seepages, and a variety of wetlands that can range from temporary wetlands

to shallow lakes

9. Exhibits ecosystem stability, adaptability, and resilience to environmental change

Physical Attributes of a Functional Prairie System

1. Cycles, transforms, and stores elements and nutrients
(e.g., carbon, oxygen, nitrogen, and phosphorus)

2. Transfers energy between trophic levels
3. Filters and stores water

4. Anchors and builds soil

The physical attributes of prairie systems can be one of the main selling points for the mainte-
nance and restoration of functional prairie systems. There are substantial public benefits to
intact systems including reduced sedimentation rates, improved water quality, reduced peak

run-off events, and enhanced ground-water recharge.

Disturbance in Landscapes: Prairie landscapes need regular distur-
bance. Without disturbance most grasslands, prairies, and some
wetlands in Minnesota would rapidly transition into woodlands
and forest. In pre-European settlement times, fire, grazing by
large herbivores, and drought were the disturbances that main-
tained the prairies. The time of year the disturbance occurred,
its intensity, and the time between disturbances are all critical in
determining the plant community that will occur in any particu-
lar area (Minnesota Department of Natural Resources, 2005).
By altering these factors, great variation in the structure and
composition of grasslands can be achieved.
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The goal of landscape-scale management is to maintain the full range of community types,
structures, and successional stages in the prairie landscape. This means that a diversity of
management practices should be applied at different times and places within the landscape.

The large-scale disturbances that maintained prairies in the past are no longer practical today.
Large herds of free-roaming bison are gone and for the safety of people and property, wildfires
cannot be allowed to burn across large areas. However, cattle grazing can approximately replicate
some of the effects of bison grazing when managed appropriately. Likewise, prescribed fire or
haying can offer many of the benefits of wild fires while reducing the risks and negative impacts.
Historically there was a strong interaction between fire and grazing, Fire clears dead and
senescent vegetation and in the process releases nutrients back to the soil where they are incorpo-
rated into new plant growth. The new growth typically is more palatable to grazers because of its
succulent nature and higher protein content.

Both fire and grazing in pre-European settlement times were marked by a rest period following
the disturbance when the vegetation had time to recover. When herds of bison moved through
an area, grazing pressure could be intense, but there usually was a period that followed when
grazing was light. In the past, fire burned most prairies in Minnesota on the average of every three
to six years (Collins, 1990). This sequence of disturbance and recovery is key to maintaining a
healthy prairie ecosystem.

Grazing and fire also play important roles in maintaining the diversity and productivity of
seasonal wetlands. Without disturbance, seasonal wetlands often become dominated by tall,
perennial, emergent species such as cattail. The shallow open water required by shorebirds,
waterfowl, and some amphibians and turtles in the spring is lost. Today, lack of disturbance is
amplified by invasive forms of cattail and phragmites.

Drought was another important environmental factor that shaped the nature of grasslands and
wetlands. Only species that could survive drought conditions endured in natural communities
over time. Droughts alone were not enough to maintain treeless prairies in Minnesota but
coupled with fire they had a profound effect on the structure and composition of grasslands.
Wetlands, too, are impacted by drought cycles. In particular, their quality and ecological
productivity is driven by changing climatic conditions. Periodic water level draw-downs play a
critical role in maintaining the diversity of wetland vegetation most beneficial to prairie

wildlife.

Size of Landscapes: There is no definitive answer to the question of exactly how large a prairie
area must be to maintain ecosystem function and prairie animal and plant populations.
Additionally, many of the attributes listed above are likely to be functional at different scales.
For example, even small parcels of grassland can cycle nutrients and may maintain viable
populations of some plant and small animal species. However, larger areas are necessary to retain
natural hydrology and support viable populations of larger animals. Large herbivores such as bison
and elk and predators such as prairie wolves are now largely gone from Minnesota’s prairie as
wild populations, and this plan does not propose re-establishing them. However, it may still be
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possible to maintain the mid-size carnivores such as American badgers, burrowing owls, and
short-eared owls as well as other area-dependent species such as the greater prairie chicken and
sharp-tailed grouse.

Although we don’t know how large a prairie landscape must be to retain all aspects of a func-
tioning system, one lesson was learned at Glacial Ridge National Wildlife Refuge, the largest
prairie restoration in Minnesota: When re-creating prairie landscapes, it is best to build from
concentrations of existing prairie remnants. The Minnesota Statewide Conservation and
Preservation Plan (Swackhammer, Coleman, & Shardlow, 2008) recognized this when it made
its first habitat recommendation to “restore ecoregion-appropriate, landscape-scale complexes
of habitat centered on concentrations of existing remnant habitat”.

Threats to Prairie Systems in Minnesota

Across the original tallgrass prairie region, the native landscape is almost completely gone.
Ilinois, Indiana, Iowa, and Wisconsin have all lost 99.9% of their prairies largely due to the
conversion to row-crop agriculture (Samson & Knopf, 1994). Minnesota has fared marginally
better but still has lost more than 98% (Minnesota County Biological Survey, 2010).

The wetlands in Minnesota’s Prairie Region have suffered nearly as much as the prairies. For
the 49 counties found in the Prairie Region, an average of 91.9% of the original wetland has
been lost (Anderson & Craig, 1984). Twenty-eight of the forty-nine counties in the Prairie
Region have lost at least 975 percent of their wetland area. Wetland quality has also declined.
Based on invertebrate communities, forty-seven percent of the remaining wetland basins in the
Temperate Prairie Ecoregion of Minnesota are rated in poor condition (Minnesota Pollution
Control Agency, 2009).

There are seven primary threats to the remaining native prairie and associated habitats
in Minnesota.

1. Continued loss of prairie and wetlands to conversion,
development, and destruction. According to the Minnesota
Department of Natural Resources’ County Biological
Survey (Division of Ecological and Water Resources,
Minnesota Department of Natural Resources, 2010), about
1.2% or 770 acres of the private land mapped as high-quality
native prairie or savanna between 1987 and 1994 has been
converted to agriculture and housing developments (Divi-
sion of Ecological and Water Resources, Minnesota Depart-
ment of Natural Resources, 2010). In some areas, housing
may be as great a threat as agriculture because many of the
remaining prairies are on hilltops or similar scenic areas.

Conversion of native prairie to flax in Clay County
during the 1970s © Mark Heitlinger/TNC
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Associated with agricultural conversion is the drainage of seasonal and temporary wetlands,
sedge meadows, wet prairies, and other wet-mesic habitats. These habitats have been difficult
to farm in the past but new drainage technologies and materials have expanded how far down
the moisture gradient land can be feasibly drained. The increased installation of subsurface
drain tile on agricultural land, while improving crop yields, can also disrupt local groundwater
recharge/discharge patterns that are responsible for maintaining wet and wet/mesic prairies
(Blann, Anderson, Sands, & Vondracek, 2009). Direct drain tile discharge to wetlands disrupts
natural hydrologic regimes, adversely affecting native plant communities and compromising the
habitat value of prairie-wetland complexes.

Another related threat in some areas is the loss of prairie and associated habitats to mining,
sand and gravel removal, or boulder extraction for landscaping. Some prairies survived agricul-
tural conversion only because they were too rocky or sandy to be farmed profitably. Now
the same geologic resources that protected the prairie are themselves being utilized and the
prairie is lost in the process.

2, Invasive species. Minnesota’s native prairies and associated habitats face a host of invasive
plant species such as smooth brome, reed canary grass, leafy spurge, various thistles, sweet
clover, hybrid cattail, invasive Phragmites, and many others. These species often out-compete
native plants and efforts to control them with techniques such as spraying and mowing can
damage native plants.

3. Detrimental grazing practices. Throughout Minnesota many grasslands are subject to season-
long, moderate-to-heavy-stocking density of cattle. This regimen results in a relatively uniform,
low grass height and leaves relatively little ‘tallgrass’ habitat. Over-grazing of cattle on a contin-
uous basis also results in loss of native plant diversity, increased potential for erosion, and higher
susceptibility to invasive species. This is particularly true when native plants are selectively
chosen and repeatedly grazed without a rest period allowing for recovery. Another problem is
broadcast spraying of native grasslands with herbicides to remove broad-leaf plant species.

This is done to “improve” pastures for livestock and control the weeds that are left after
continuous grazing. Rotational grazing using high-intensity, short-duration regimens can
simulate the grazing patterns once provided by large bison herds and may offer a beneficial
means of achieving both conservation disturbance goals while supporting a local

grazing industry.

4. Woody plant encroachment. Trees change the very nature of the open prairie landscape.
Under a pre-settlement fire regime, the extent and distribution of most woody species would
naturally be limited in native prairies. However, with a history of fire suppression and inade-
quate prescribed fire, woody plants survive and sometimes begin to dominate portions of the
prairie habitat. Extensive research shows that many species of grassland specialist birds avoid
nesting near trees (Bakker, 2003) both native (e.g. eastern red cedar, cottonwood, aspen, and
boxelder) and nonnative (e.g. buckthorn and Siberian elm). Trees form perches for predators
such as hawks, owls, or crows, and the base of the trees form den sites for nest predators such as
raccoon, skunks, and foxes. Trees may invade prairies naturally but they are also planted for
wildlife habitat and windbreaks. The limited amount of prescribed burning done today is not
enough to keep unintended trees in check.
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5. Energy development. Although it is important to decrease the country’s dependence on fossil
fuels, there are also some ecologically detrimental effects associated with some renewable or
“green” energy sources. The development of wind and biomass energy will need to be carefully
managed to minimize these potential negative effects. Economic incentives often motivate
the installation of wind turbines in grassland areas due to their currently lower real estate
value. However, turbines are potential threats to wildlife in four ways. First, collisions with
turbines can result in direct mortality of birds and bats (Leddy, Higgins, & Naugle, 1999;
Arnett, et al., 2008). Second, turbines provide the same negative visual stimulus as trees,
deterring some grassland species from utilizing otherwise good nesting habitat near the struc-
tures (Pruett, Patten, & Wolfe, 2009). Third, turbines require access roads, heavy equipment,
traffic, and people that collectively can disturb wildlife and habitats. Fourth, the presence of
wind turbines in or near grasslands can complicate or prevent the use of prescribed fire as a
management tool. All these reasons speak to the need for careful siting of wind turbines and
their accompanying infrastructure.

Another looming issue is the use of native prairie and grassland as a source of biomass and
feedstock for energy production. If grasslands are harvested too heavily or at inappropriate
times, wildlife and especially ground-nesting birds can be negatively impacted. Newly created
grasslands for bioenergy production planted as monocultures (switchgrass) or with inappro-
priate species (elephant grass), can be “sinks” for wildlife populations. These areas are attractive
to some wildlife species because they appear to have appropriate habitat structure but they
are unsuitable because of a lack of food or other key resources that the species needs to survive
or breed successfully. The result is reduced survival and breeding success. Energy plantings
may also introduce inappropriate ecotypes that are bred for maximal yield production at the
expense of other adaptive traits. Pollen from these ecotypes can be blown into surrounding
local populations of the same species and contaminate them. Despite these potential issues,
energy development affects a relatively small proportion of the Prairie Region and when
managed appropriately can provide additional grassland wildlife habitat while providing a
revenue stream to local economies.

6. Atmospheric Nitrogen Deposition. A newly recognized threat to prairies is the increased level
of biologically-active nitrogen entering prairie systems from the air. Rates are two to seven
times pre-industrial levels because of agricultural fertilization and the combustion of fossil
fuels. Chronic low-levels of increased nitrogen result in a reduction of native species in

prairie (Clark & Tilman, 2007) and the increase of non-native weeds and pasture grasses
(Wedin & Tilman, 1996).

7. Change in climate. Although the Prairie Region of Minnesota is expected to become warmer,
to have higher evapotranspiration rates, and to experience shifts in precipitation in the next
50 years (Galatowitsch et al. 2009; Johnson et al. 2005, 2010), this change will be difficult
to categorize as a simple change of averages. The most likely scenario will be a disruption of
climate leading to more extreme weather, especially drought and heat waves which in turn
will increase the severity and frequency of wild fires. Each prairie species will react differently
to a changing climate. Some will be able to withstand the new conditions but others will not.
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To survive, many species will need to track their preferred environmental conditions by moving,
These movements might be local where species move to wetter or cooler microclimates but
others will need to move substantial distances to the north and east. Some species will fail in
their attempts to move to suitable habitats unless there are dispersal corridors they can use.
Continuous grassland habitat that allows easy movement for dispersal no longer exists and
the habitat patches that do survive are often separated by miles of unsuitable habitat. Successful
movements to new habitats will either require the species to cross these habitat barriers
naturally or be moved via facilitated translocations by man.

All of these threats are impacting Minnesota’s prairie and wetland systems at the current time.
Any one threat can be a major problem but collectively they are degrading thousands of acres
annually and are creating urgency for immediate conservation action.

Agriculture and Prairie Landscape
Conservation

The nature of agriculture in the United States has been greatly impacted by federal policy. For
at least the last 60 years the US Department of Agriculture has tried to maintain a stable and
inexpensive food supply by supporting the production of corn, soybeans, and a few other
commodity crops. The consequence of this policy has been to drive land use towards those
crops and away from other land uses such as livestock grazing that do not receive the subsidies.
Such incentives can be a direct threat to prairies if they lead to accelerated “sodbusting”, a term
describing the conversion of native prairie to crop land for a few years before it is enrolled in a
federal farm program. Federal farm policy also alters markets in other ways. Corn and soybean
subsidies have resulted in higher crop production and lower prices than might be expected in
their absence. Low prices make the use of grain for livestock feed more economical and have
promoted more grain-finishing than grass-finishing of livestock. Large amounts of inexpensive
grains have also led to the development of a large-scale, centralized and industrial form of
agriculture where grain serves as feedstock for a multitude of foodstuff and industrial processes
as well as confined-animal feeding operations.

Over the last twenty years there has been a partial shift of federal spending from commodity
production to conservation programs. The Conservation Reserve Program (CRP) alone has
been responsible for greatly increasing the amount of grassland in Minnesota. Other federal
programs such as the Wetland Reserve Program (WRP), Grassland Reserve Program (GRP),
Wildlife Habitat Incentive Program (WHIP), and Environmental Quality Incentives Program
(EQIP) and state programs such as Reinvest in Minnesota (RIM) and Native Prairie Bank
have all contributed to the protection and restoration of wetlands and grasslands. The scope
and effectiveness of these programs in prairie landscape conservation may well increase in the
future. Minnesota can continue to pursue adjustments in federal farm programs that promote
diverse grasslands and wetlands that exist with compatible commercial uses of the land.
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Area of Expiring CRP Contracts in Minnesota (Figure 1)
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An immediate concern for Minnesota’s grasslands is the loss of CRP lands. When commodity
prices are high, as they were between 2006 and 2008, there is strong pressure to convert grass-
land to crop land and to remove land from conservation programs in order to place it back in
production. More than 312,000 acres of CRP contracts expired between 2007 and 2010 in
Minnesota. Most of this land was planted grassland that had important wildlife values. Figure 1
shows the potential maximal loss of CRP lands in Minnesota for the period 2007-2020 based
on data from the Farm Service Administration (US Department of Agriculture, 2010). In the
future, Minnesota needs to maximize federal farm program funds and acres by providing state
matching funds as an incentive for long-term grassland and wetland protection.

Multifunctional Landscapes:
An Economic Strategy

Agriculture has been and will be focused on providing food and fiber for a growing human
population. It is, however, increasingly being expected to provide a suite of non-traditional
services including energy production, surface water purification, sequestration of carbon, and
maintenance of healthy wildlife habitats. To accomplish each of these concurrently requires a
shift in our approach to agricultural production.

One strategy that strives to accomplish all of these goals while maintaining the economic
vitality of rural communities is referred to as multifunctional landscapes (Boody et al., 2005)
or ecoagriculture (Scheer & McNeely, 2008). Multifunctional landscapes go beyond the
implementation of traditional agricultural Best Management Practices in that they rely on the
full integration of agriculture, conservation, and rural communities to maximize the ecological
and economic potential within a landscape.
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Within Minnesota’s Prairie Region, there are several
possibilities for capitalizing on the potential for multi-
functional landscapes to deliver the desired results. One
potential change is to increase the use of cover crops to
reduce erosion and minimize the need for nutrient ap-
plication. A second potential change is to diversify crop
rotations to include more acres of traditionally-planted
perennials such as alfalfa or annual small grains including
wheat, oats, and barley, as well as potential new perenni-

als in development that are currently grown as annuals

Cattle at Sheepberry Fen Preserve
©Jared Culbertson/TNC

such as wheat, flax, and sunflower. Creating a more
diverse cropping system would likely result in healthier
populations of grassland birds and improved water
quality (Devries et al., 2008).

Blann (2006) and others have identified the ideal multifunctional landscape system as one
that closely mimics the structure and function of natural systems. In the prairie region, the
industry that is best positioned to achieve this ideal is grass-based livestock production. In
areas of the world where large areas of native grasslands have survived, it is usually because local
residents can earn a greater net return from grazing large animals than they can by tilling and
annually planting the land. As the economic return of agricultural crops in the U.S. rises, owing
in large part to federal farm policies, there is increasing pressure to convert existing grasslands
to crops. However, this trend could be reversed if farmers could benefit more by restoring
marginal cropland to diverse grasslands than by continuing the necessary inputs of fuel,
fertilizer, equipment, and labor required to maintain production of row-crop agriculture on
marginal lands.

One difficulty with implementing grass-based agriculture from a farmers’ standpoint is the large
up-front capital cost of purchasing and restoring land into suitable range lands. Surveys of
current and would-be farmers show that access to affordable land is the primary barrier to
expanding or starting a forage-based livestock business (Stettler, 2010). In large part this is
again directly tied to federal farm policy as safety nets and support programs are inadequate
to justify large up-front costs or to qualify for needed financing,

Federal and/or state government could provide direct annual subsidies to encourage new
grass-based industries. However, another promising approach is to use currently available and
future funding to purchase easements or fee title of prairie or other grasslands. In places where
grassland is largely gone, available funding could be used to buy or lease marginal cropland

and restore it to grassland or wetland. As grasslands are restored by public agencies or non-
government organizations, they could then be leased or possibly sold to private ranchers or
hay harvesters under agreements that would provide economic returns to the producer while
ensuring that the land also provides the ecological services that grasslands and wetlands can
deliver. Lease rates could be sufficient to cover taxes and management costs but still be low
enough to provide an incentive to expand existing grazing operations or create new ones.
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These new or expanded operations could support rural economies while accomplishing ecolog-
ically-necessary land management functions. The incentive for grazing could be increased by
developing commercial markets that pay ranchers a premium for producing organic, grass-
fed “prairie livestock”. The use of grazing as a conservation tool, however, also comes with
some potential problems. Many producers may be reluctant to move livestock as frequently as
may be needed for conservation grazing and the movement of grazing animals could be a
vector in the spread of invasive plants.

Protection and restoration of prairie and wetland systems that contribute to both economic
viability and ecological function is conceivable through innovative partnerships with agricultural
producers, local communities, private organizations, and government utilizing public and
private conservation funding as a catalyst. No other factor will play a greater role in the
creation and maintenance of prairie landscapes than the profitability of private and leased
public grasslands.

Conservation Strategies for Prairie Landscapes

The strategy for achieving functional prairie systems has three activities:

1. Protect the native prairie and prairie complexes, selected other grasslands, and associated
habitats such as wetlands, riparian areas along streams, and shallow lakes. Within Minnesota,
the County Biological Survey has identified some 235,076 acres of native prairie. The goal
for these remnants should be to protect and sustain all of them through either ownership by a
public or private conservation organization or a conservation easement on private lands.
Currently about 110,000 acres of native prairie are in conservation ownership and another
11,000 acres are protected with conservation easements (Table 1). That means about
114,000 acres of native prairie statewide have no legal protection. Besides protecting native
prairie from destruction, it will also be necessary to ensure that some percentage of the
non-prairie grasslands in the state (degraded prairie or planted grasslands) remain as
grasslands permanently.

2010 Statewide Native Prairie Protection in Acres (Table 1)

Ownership Easement Total Protected
State Park 4,302 0 4,302
WMA 65,197 0 65,197
SNA and Native Prairie Bank 5,931 4,384 10,315
USFWS Refuge and WPA 15,140 1,399 16,539
BWSR (RIM) 0 1,722 1,722
The Nature Conservancy 19,829 59 19,888
NRCS (WRP) 0 3,371 3,371
TOTAL 110,399 10,935 121,334
Percent of Statewide Total 47.0% 4.7% 51.6%
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2. Restore landscapes by connecting and buffering the native prairie and other protected
habitats. Even if all native prairies in Minnesota were protected and managed properly, there
would still be insufficient habitat for the long term survival of some prairie habitat-specialist
species. In places where there is insufficient grassland, reconstruction will be necessary.

In areas with high concentrations of native prairie most of the restoration will buffer and
connect the remnant native prairie, but outside these areas more of the restoration will be
in areas where there are no prairies nearby. Although the quality of prairie restorations will
vary depending on funding, expertise, and site characteristics, it is desirable to meet the
Minnesota legislative definition of restored native prairie. Minnesota Statute 84.02 calls for
planting at least 25 representative and biologically diverse native prairie plant species. The
outcomes of restoration need to be assessed and documented then corrected if needed in an
adaptive management framework.

Restoration should include previously drained wetlands in association with grasslands and
other surface water features. Wetland restoration activity should promote establishing
wetland complexes that include a range of water permanence. The impact of climate change
is likely to be particularly severe on ephemeral and seasonal wetlands. Added emphasis
needs to be given to restoring wetland types that have decreased the most from their
historical distribution.

3. Enhance natural disturbance regimes on Minnesota’s native prairie. Since fires and gazing
were historically fundamental components of the prairie system, both prescribed fire and
grazing management must be expanded and improved. The use of livestock grazing or haying
to approximate these disturbances may be acceptable for some prairies and other habitats
with proper planning, management and monitoring. As more prairies and wetlands are
protected and restored, there will be an increasing need to expand the collective capacity to
conduct management activities, including prescribed burns and drawdowns. For example, if
each acre of native prairie is burned every four years on average, the existing native prairie
alone would require an annual burning goal of 55,000 acres. This number would be dwarfed
by the prescribed burning needs of restored prairie and grasslands if they were all brought
into a regular burn rotation.

Associated wetlands will also require active management to regain habitat quality. Intensive
water level management, burning, or grazing may be needed depending on wetland condition.
Shallow lakes impacted by degraded watersheds and invasive fish will require investments in
fish barriers, water level control structures, and active management.

The collective knowledge of management activities in Minnesota also needs to improve.
New techniques such as “mob grazing” (short duration, high intensity rotational grazing),
restoring seasonal flooding regimes, and biofuel harvest need to be tested to determine
their effectiveness, cost, and impact on native plant species.
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Three Approaches for Targeting Prairie
Landscape Conservation

The protection and restoration of the remaining native prairie, grasslands, and associated
wetlands of Minnesota (along with their full range of native animals and plants and their
geographical diversity) will require a three-pronged conservation approach.

Prairie Core Area-based conservation: Species and ecosystem processes that require large
expanses of prairie/grassland system will be conserved only if areas of suitable size,
composition, and quality are available. To reach the minimum critical area needed to maintain
species and processes, extensive restoration will be needed in most landscapes to buffer and
reconnect the remaining prairie fragments. The goal is to create functioning prairie systems
that retain the capacity for evolutionary adaptation in the face of environmental change.

Corridor-based conservation: Core areas need connectivity to enable interchange of plant and
animals, and to provide pathways to refuge in times of stress or environmental change.
Strategically located grassland /wetland complexes can provide stepping stones between the
larger prairie core areas.

Local conservation: If conservation activities are restricted to areas where there are relatively
high concentrations of native prairie, large areas of Minnesota, especially in the southern and
central portions of the state, would lack conservation. This scenario is unacceptable for two
principal reasons:

a. Prairie animals and plants throughout the state are adapted to their local environmental
conditions. There are important geographical differences in the genetic makeup of
populations in different parts of the state. Conserving this geographic genetic diversity
will necessitate protecting populations throughout the state. Although we may never
be able to re-create prairie habitats on the scale of thousands of acres in some parts of
Minnesota, we can protect good examples of smaller prairie and wetland parcels. These
parcels may be less than a hundred acres in size, but they still constitute an important
reservoir of local biodiversity and ecotypes of the species that are found there.

b. An important aspect of conservation is to provide recreational opportunities. The citizens
of Minnesota are most likely to use conservation lands for hunting, wildlife viewing and
other types of outdoor recreation if they are located near to where they live. There needs
to be prairie-based conservation in every county within the Prairie Region of Minnesota
to provide grassland-oriented recreation in all parts of the state where native prairie
once dominated.
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Prairie Conservation Preview

W Core Areas:

- Large 5,000 to 300,000 acre landscapes (36 in total) that retain
some features of a functioning prairie landscape and include
71% of Minnesota’s remaining native prairie

+ Function as a habitat base for wildlife species needing large areas
of natural habitat

+ Goal: reach 40% grassland and 20% wetland coverage within

each Core Area

Corridors:

- Linear stretches of habitat 6 miles wide that connect Core Areas
to each other and moderate the effects of a highly fragmented
landscape

- Function as dispersal corridors that allow an exchange of
individuals and genetics between populations

+ Goal: 10% of each square mile in the Corridor be protected
grassland and wetland habitat

Corridor Complexes:
* 9 square mile habitat complexes established every 6 miles within
the Corridors

- Function as habitat “stepping stones” for mobile wildlife species
within the Corridors

+ Goal: reach 40% grassland and 20% wetland within each
Corridor Complex

Agricultural Matrix:
+ All the remaining area of the Prairie Region outside of Core Areas,
Corridors, and Corridor Complexes (21.7 Million Acres)

+ Function as habitat for species adapted to live within an agricultural
countryside

- Goal: reach 10% native perennial cover within each Ecological
Landtype Association

21 | Minnesota Prairie Conservation Plan




Prairie Core Areas

The Minnesota County Biological Survey (MCBS) has been evaluating and mapping areas of
native prairie in Minnesota since 1987. Based on the MCBS data available as of July 2010, we
know that the remaining native prairie in Minnesota is not evenly distributed. Across Minnesota,

there are places where prairie tends to be relatively more common. The cause of these concen-

trations is due to the soils and geologic landforms that drove the nature and historical uses of

he land. Prairie once covered most of western and southern Minnesota and this prairie was
largely undisturbed until settlers discovered that prairie soils are some of the most productive
agricultural soils in the world. Starting in the early 1900s, the conversion of native prairie to
agricultural production experienced dramatic acceleration due to technological improvements
in tillage , harvesting, and drainage equipment. Public agricultural policy provided strong incen-
tives for these activities. With a few minor exceptions, only places that could not be profitably
converted to agricultural uses were left as native untilled prairie. These included areas that

were too rocky, too wet, too steep, or too sandy to be profitably farmed. However, as technology
continually improved, more and more of the formerly unsuitable areas were converted.

This conversion continues to
the present day.

Remaining native prairies tend
to be concentrated because of
unusual landforms across the
state. Areas of steep slopes such

as those found along the edges of

the Prairie Coteau and Buffalo
Ridge, areas of extensive sand
and gravel such as those found
in the Agassiz Beach Ridges,
areas of rocky outcrops such as
those along the upper Minne-
sota River, and areas of excessive
moisture such as those in the
Tallgrass Aspen Parklands are
places that a relatively high den-
sity of native prairies survive.

With the information compiled
by MCBS, places in Minnesota
can be identified where there
are high concentrations of re-
maining native prairie. In 2009,
MCBS prairie biologists delin-
eated rough boundaries around
locations where native prairie
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and associated habitats are concentrated. The result was 29 locations in the Prairie Region of
Minnesota (Map 3; Minnesota County Biological Survey, 2010). The boundaries of what
MCBS called prairie landscapes were admittedly rough but they captured about 152,000 acres
of native prairie within a total area of 2.1 million acres. The 152,000 acres

represent 65% of all native prairie remaining in Minnesota.

Using the initial work of MCBS (Map 3), The Nature Conservancy in 2010 further refined the
boundaries of the prairie concentration areas for the purposes of this plan (see Appendix 3

for details). The result of these revisions was to increase the number of prairie core areas to 36
but decrease their total size to 1,582,280 acres (Map 4). Within these cores are 166,458 acres of
native prairie which on average represent 10.5% of the area in the landscapes. The set of 36
landscapes together capture 71% of the identified native prairie in Minnesota.

The common features exhibited by these prairie core areas allow us to define them as:

A prairie core area encompasses 4,500 to 300,000 acres and retains at least some of the features of a functioning
prairie system. At least 15% of the area is grassland with a substantial portion being native prairie. Prairie core

areas often contain other natural communities including wetlands, aquatic systems, savannas, shrublands, and a
more minor component of forest.

In addition to locating and defining the prairie core areas, another key task in prairie landscape
conservation planning is to define what the desired future condition of each core area should
be. The Minnesota’s Working Lands Initiative (Minnesota Department of Natural Resources,
2010) used one approach to establish conservation goals for four to nine square mile grassland/
wetland complexes. It describes a mix of habitats that would be desirable to sustain populations
of breeding ducks, pheasants, black terns, and upland nesting shorebirds. Based on population
models the predicted optimal habitat mixture is a minimum of 40% grassland and 20% wetland.
The Duck Plan (Minnesota Department of Natural Resources, 2006) goes further and calls
for half of the wetlands of the total landscape (10%) to be seasonal or temporary in nature.

The remaining 40% of land use beyond grassland and wetlands could be in other uses, including
crop-based agriculture. Although these values might not be ideal for every prairie species,

it is likely a conservative estimate of what most prairie species need as long as there are some
expanses of contiguous grassland covering thousands of acres within each prairie core area
(Minnesota Department of Natural Resources, 2006).

One interesting feature of the identified core areas is that they have retained more natural habitat
than other parts of agricultural Minnesota (Table 2). Although there is significant variation
among areas, on average they consist of 38.2% grasslands (native prairie plus pastures and hay
fields) and 16.4% wetlands. These totals verge on the 40% grassland and 20% wetland minimums
set by the Working Lands Initiative. Another feature of this set of core areas is that some have
already reached the protection goals for grasslands and wetlands (Table 3). Twelve core areas
exceed the 50% permanent protection goal for grasslands and six exceed it for wetlands.
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Table 2. Habitat in Core Areas (Acres)

Prairie Core Area Core Area Native Other Grassland Wetland Wetland
Acreage Prairie Grassland Habitat Habitat
(NP) Shortfall from Shortfall
40% Goal from 20%
Goal

Agassiz Dunes 26,572 1,869 11,333 0 4,670 644
Antelope Hills 24,924 1,950 8,567 0 2,961 2,024
Aspen Parkland 297,693 44,549 91,580 0 71,115 0
Big Stone Lake North 9,463 1,312 1,314 1,159 819 1,074
Big Stone Lake South 11,157 1,688 1,034 1,740 383 1,849
Big Stone Moraine 22,870 2,848 5,292 1,007 2,905 1,669
Blanket Flower Prairie 7530 1,439 3,334 0 418 1,088
Blue Stem Prairie 23,637 5,142 7,100 0 2,820 1,907
Chanarambie Creek 17,709 3,193 3,342 548 558 2,984
Chester Hills Prairie 17,641 1,031 5,881 145 5,624 0
Cottonwood River 4,889 355 1,715 0 426 552
Des Moines River 87,064 4,073 11,991 18,762 3,327 14,085
East Park - Thief Lake 89,393 3,163 23,336 9,258 25,895 0
Espelie 6,420 2,099 934 0 1,773 0
Felton Prairie 27412 7,507 9,320 0 3,201 2,281
Florian 10,434 1,028 3,567 0 1,616 471
Glacial Lakes 169,305 7223 55,362 5,137 36,326 0
Glacial Ridge 118,567 17,599 48,078 0 20,956 2,758
Hole-In-The-Mountain 45,305 3,930 16,808 0 1,298 7,762
Lac Qui Parle Prairie 106,672 16,135 21,910 4,624 14,501 6,834
Lake Christina Hills 27,966 374 7,749 3,063 3,810 1,783
Lake Traverse Prairie 17,068 2,556 698 3,574 764 2,649
New Solum Prairie 25,501 1,435 7635 1,130 5,690 0
Pembina Prairie 41,426 2,608 16,871 0 4,868 3,417
Plum Creek 6,321 414 848 1,266 107 1,157
Prairie Coteau/Rock R. 24,702 1,469 9,420 0 1,428 3,512
Red Rock Ridge 12,233 707 1,019 3,168 151 2,296
Reisdorah Prairie 6,551 364 699 1,558 642 668
Rothsay Prairie 22,607 7,263 3,477 0 2,712 1,810
Rush Lake 9,179 1,696 1,189 787 2,326 0
Shaokatan Prairies 10,762 1,286 5,814 0 281 1,871
Syre Prairie 20,146 2,874 7506 0 3,453 576
Upper Minn. R. Valley 150,591 4,440 27962 27,835 19,255 10,863
Wambach Santee 45,669 5,118 3,756 9,393 6,948 2,186
Waubun Prairie 20,651 3,826 1,811 2,624 4,869 0
\é‘(';'t'g;"uMediCi"e 15,978 1,835 9,343 0 798 2,397
Total 1,582,008 166,396 437,597 96,778 259,694 83,169
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Table 3. Current Protection of Habitat in Core Areas (Acres)

Prairie Core Area Protected NP Protected Grassland | Grassland | Protected | Wetland Wetlands
NP Protection | Other Protection |in CRP Wetland Protection | in CRP
Shortfall Grassland | Shortfall Shortfall
Agassiz Dunes 930 939 1,293 2,152 3,631 1,452 1,205 301
Antelope Hills 323 1,626 1,937 1,099 2,359 1,402 1,091 177
Aspen Parkland 31,763 12,786 26,281 0 26,019 47,317 0 1,588
Big Stone Lake North 167 1,146 114 467 199 101 845 35
Big Stone Lake South 546 1,142 560 0 16 133 983 0
Big Stone Moraine 1,701 1,147 2,152 0 478 1,078 1,209 60
Blanket Flower Prairie 272 1,167 185 0 1,447 101 652 69
Blue Stem Prairie 3,811 1,331 3,253 0 858 995 1,368 217
Chanarambie Creek 372 2,821 332 16 398 160 1,611 59
Chester Hills Prairie 0 1,031 45 2,453 567 1,969 0 31
Cottonwood River 161 194 204 419 513 109 380 33
Des Moines River 1,231 2,842 2,167 11,173 2,592 511 8,195 131
East Park - Thief Lake 2,315 848 4,378 10,338 8,413 17557 0 664
Espelie 1,551 548 58 0 537 771 0 379
Felton Prairie 2,795 4,712 2,098 0 1,659 1,363 1,378 110
Florian 446 582 288 771 1,363 641 402 97
Glacial Lakes 2,813 4,410 8,227 18,411 14,224 8,170 8,760 1,386
Glacial Ridge 12,575 5,024 18,708 0 15,235 13,158 0 1,052
Hole-In-The-Mountain 1,564 2,366 2,139 2,992 2,092 312 4,219 55
Lac Qui Parle Prairie 10,086 6,049 12,998 0 1,583 10,418 249 186
Lake Christina Hills 254 120 891 4,328 1,292 713 2,083 99
Lake Traverse Prairie 196 2,360 34 824 158 14 1,693 41
New Solum Prairie 255 1,180 324 3,341 2,560 772 1,778 255
Pembina Prairie 566 2,041 1,558 4,120 8,428 1,609 2,534 306
Plum Creek 64 349 106 745 51 38 594 4
Prairie Coteau/Rock R. 606 863 726 2,745 2,141 242 2,228 59
Red Rock Ridge 391 315 335 1,404 109 28 1,195 13
Reisdorah Prairie 92 272 221 726 120 108 547 16
Rothsay Prairie 4,171 3,092 1,379 0 1,008 1,839 422 78
Rush Lake 784 911 189 0 317 720 198 128
Shaokatan Prairies 0 1,286 34 833 620 43 1,033 14
Syre Prairie 1,647 1,227 1,306 0 1,533 1,606 409 236
Upper Minn. R. Valley 859 3,581 9,892 15,786 2,080 5,241 9,818 317
Wambach Santee 4,602 516 973 3,043 1,468 2,756 1,811 666
Waubun Prairie 2,711 1,115 397 0 379 1,522 543 185
\C(?t'z;vumed'c'”e 667 1,168 1414 0 1,256 192 1,406 35
TOTAL 93,288 73,108 107,194 88,185 107,701 125,164 60,837 9,084
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Prairie Corridors

When prairie covered more than one third of Minnesota, few barriers prevented the movement

of grassland animals and plants from one end of the Prairie Region to the other. In today’s

highly fragmented agricultural countryside, barriers to movement abound. The landscape is

typified by many miles of unsuitable habitat between scattered prairie remnants making the

dispersal and colonization of some organisms to new locations extremely difficult. Many prairie

species have disappeared from portions of their former ranges. Two notable examples are the

Map 5. Corridor Analysis
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greater prairie chicken and sharp-tailed
grouse. Two hundred years ago these
species ranged throughout the Prairie
Region of Minnesota but now are
restricted to isolated populations in the
western and northwestern parts of the
state. As additional grassland is restored
and protected in the future, more
suitable habitat for these prairie grouse
species will be available. Dispersal cor-
ridors will be needed between suitable
habitat areas or we will need to facilitate
movement directly for these species

to re-colonize new habitat. Current
barriers to movement also prevent

the spread of other species and new
ecotypes in the face of changing
environmental conditions.

Although river and stream corridors
allow movement through agricultural
landscapes for some grassland species,
riparian areas tend to be wooded and
unsuitable for many prairie-dependent
organisms. For prairie organisms in
Minnesota, there are five potential
major natural dispersal corridors. These
five corridors are based on geologic
features (Hobbs & Goebel, 1982) that
have high concentrations of native
prairie: the Lake Agassiz Beach Ridges,
the Alexandria Moraine, the Minnesota
River, Buffalo Ridge (Bemis moraine or
Inner Prairie Coteau), and the Altamont
Moraine (slopes of the Outer Prairie



Coteau). The Minnesota River corridor was defined as a prairie core area and will be treated in

that category although it functions as a dispersal corridor as well.

The Habitat and Population Evaluation Team (HAPET) of the US Fish and Wildlife Service
in Fergus Falls, MN conducted a habitat suitability analysis using ArcGIS to help identify the
pathways for a set of corridors for six species of waterfowl, four species of marsh birds, eight
species of grassland passerine birds, eight species of shorebirds, and two game birds (see
Appendix 3 for detailed description). Together these species are good conservation umbrella
species. Umbrella species are species selected for making conservation-related decisions, typically

because protecting these species indirectly protects
the many other species that comprise their ecological
community. Four corridors were evaluated using the
Aspen Parklands, Lac qui Parle, Glacial Lakes,
Chanarambie Creek, and Des Moines River Valley
core areas as endpoints for corridors. Map § shows the
result of this analysis where the quality of habitat for
these species based on GIS models is weighted against
the difficulty of establishing connectivity. The final
corridors were extended three miles on either side of
the centerline creating corridors six miles in width to-

taling 1,629,976 acres (Map 6).

For many bird and insect species and more mobile
mammals there is no need to provide continuous
grassland habitat as long as there are suitable habitat
patches within the dispersal range of the species. This
concept led to the recommendation that within the
major dispersal corridors at least 10% of each square
mile section be protected in permanent grassland or
wetland habitat. In addition, larger “stepping stone”
grassland /wetland complexes (corridor complexes)
containing at least 2,000 grassland acres should be
established every six miles along the corridors.

In order to estimate the amount of protection and
restoration needed within corridors, it is necessary

to tentatively identify where the “stepping stone”
corridor complexes could most easily be established
based on current landcover and land ownership.
These complexes were defined as areas of nine square
miles (nine sections of land in a square three miles on
a side) each equaling approximately 5,760 acres. As
recommended in Minnesota’s Duck Plan, the goal for
these complexes would be to reach 40% grassland,
20% wetland, and 40% other landuses, with half of the
grasslands being permanently protected. A set of 36
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Map 6. Prairie Corridors
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Map 7. Potential Corridor Complexes

Id Largest Public Area in Complex
1 Deerwood WMA
2 Old Mill State Park
3 Newfolden Twp
4 Moran WMA
5 Erskine and Polk WMAs
6 Lee WPA
7 Sandy Lake WPA
8 Frenchmans Bluff
9 Barnesville WMA
10 Foxhome Prairie
11 Ottertail Prairie SNA / Doran WMA
12 Mud Lake WPA
13 Bailey Slough WPA
14 Blakesly WMA
15 Johnson WPA
16 Pepperton WPA
17 Scharf WMA
18 Jorgenson WPA
19 Orwell WMA
20 Richardson WPA
21 Blacken Lake WPA
22 Stove Lake WPA
23 Case WPA
24 Hegg Lake WMA
25 Mclver WPA
26 Kibler WMA
27 Farrell WPA
28 Archerville WMA
29 Poposki WMA
30 Sioux Prairie WMA
31 Camden State Park
32 Garvin WPA
33 Shetek WMA
34 Budolfson WMA
35 Storden Twp
36 Burke WMA
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Table 4. Habitat and Protection in Corridor Complexes (Acres)

Native Grassland Wetland | Pro- Protected 