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Introduction
Bluffs Traverse is an exceptional natural
feature within the City of Winona. These
natural areas provide multiple benefits
for the citizens of Winona and the region;
from places for quiet reflection, wildlife
viewing, recreation and places to separate
and regenerate.
Bluffs Traverse’s natural features are
currently under threat from a variety of
sources, and it is our responsibility to
manage these threats to preserve this
exceptional resource for ourselves and
future generations. These threats and the
opportunities we have to counter them are
discussed in section 3.
This document provides a strategy for
managing, protecting and restoring
the native plant communities of Bluffs
Traverse. This area is seen as a valuable
recreational area, and as amenities such as
mountain bike trails are developed, natural
resources can be protected and enhanced.
People and nature can coexist to be
mutually beneficial.
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1.1 Natural
Resource Vision

and Recreation Area (Bluffs Traverse) is a
collective of three public parks, University
property and private property. Bluffside
Park, Garvin Heights Park, and Sugarloaf
Park in addition to the surrounding bluff
land natural areas combine to create this
cherished regionally significant asset. The
map below shows the 1,250 acre Bluffs
Traverse study boundary (figure 1.1).

To preserve the unique character and
ecological quality of this great natural
resource while making it sustainably
accessible for people to enjoy.

1.2 Site Location

rankings to the Bluffs Traverse area based
on the condition of the native plant
communities and presence of rare species
populations.

Bluffs Traverse includes areas currently
recognized by the Minnesota Department
of Natural Resources (MNDNR) as having
high to moderate biodiversity significance
rankings. Ecologists assigned significance

The Bluffs Traverse Conservation and
Recreation Area is located around the
north-facing blufflands overlooking Lake
Winona. The Bluffs Traverse Conservation
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Figure 1.1 - Bluffs Traverse Study Area
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1.3 Historic
Vegetation
The incredible natural resources flanking
the Mississippi River made Winona an
ideal place to settle. Prior to settlement
and the extensive harvesting of natural
resources, explorer Zebulon Pike recorded
his experience while standing on a bluff
near what is now Downtown Winona:

Visible is the openness of the landscape
on the bluff looking northeast from
Garvin Heights in 1962. Since that time
a lack of fire and grazing has allowed
trees to colonize most of the bluffs.
Source: MN Historical Society.

“On the right we saw the mountains
which we had passed in the morning, and
the prairie in the rear, and, like distant
clouds, the mountains at the Prairie de la
Crosse on our left, and under our feet, the
valley between two barren hills, through
which the Mississippi winds numerous
channels, formed many beautiful islands,
as far as the eye could embrace the
scene. Our four boats under full sail, their
flags streaming before the wind, formed
altogether a prospect so variegated and
romantic as may scarcely expect to enjoy
more than twice or thrice in the course
of his life.” (Exploratory Travels Through
the Western Territories of North America,
Zebulon M. Pike, 1811)

From 1846 - 1848 surveyors recorded
vegetation characteristics in their
notes. Figure 1.3 shows a generalized
interpretation of the original vegetation
surveyors notes (as published by James
Marshcner in 1974). The survey shows
that Bluffs Traverse was covered in what
settlers described as “Big Woods” (a
forest of primarily sugar maple, red oak,
and basswood) and “Oak Openings and
Barrens” (also called oak savanna - see
photo below). The boundaries of the
forest, prairie and savanna areas were in
large part controlled by the frequency of
fire (Natural Vegetation of Minnesota, 1988
MNDNR).
The Big Woods was dominated by
sugar maple, basswood, American elm,
and red oak trees. The understory was
comprised of a beautiful diversity of spring
wildflowers, ferns, and sedges. Big Woods
trees are highly sensitive to fire and existed
where fire was limited by streams and
steep slopes. Wildfire does not readily
move down damp slopes. Incredibly, many
of these trees can still be found on site
today.
Oak Openings and Barrens are described
as scattered groves of oaks of scrubby
form with some shrub thickets, and
surrounded by open areas of grasses and
wildflowers. This community thrived on
the sandy loam soils of the blufflands. Oak
savannas and prairies were perpetuated
by Native Americans who deliberately set
fires to provide productive hunting and

Typical oak savanna plant
community of scattered oaks
with wildflowers and grasses.
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Figure 1.2 - Historical Plant Communities

Figure was adapted from Pre-settlement Vegetation
data, Minnesota Department of Natural Resources
Copyright:© 2013 National Geographic Society, i-cubed
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1.4 Changes
Brought About by
People
The first steamboat passed by Winona
in 1823 (then called Wapasha Prairie).
By 1890 the population of Winona had
ballooned to 20,000 people. The early
settlers cleared trees and tilled prairies
to plant crops, build farmsteads, and
graze cattle. By the 1930s native plant
communities were limited to steep and
rugged areas that were difficult to farm.
Many areas inaccessible to the plow were
instead logged, quarried, and/or grazed.
Large specimen trees emblematic of the
Big Woods and oak savannas were all but
eliminated from the Downtown Winona
area. Human disturbance has diminished
native plant diversity and even eliminated
some species from the area altogether.
In addition to physically altering the
land, settlers changed the landscape by
eliminating fire and grazing from prairie
areas. Historically, fire and the grazing by
bison and elk kept woody plant growth
down and prevented natural succession
to forest. By the time the aerial photo in
1940 was taken most of the land had been
altered (Figure 1.3).

Located on the south end of Bluffs Traverse, the
distinctive pinnacle of Sugar Loaf is a result of limestone
quarrying in the 1880s. The steep, squared-off, peak
seen today was originally a rounded half-dome bluff.
Also visible here on the slopes above the road is the
historic impacts from logging, quarrying, and cattle
grazing. The soils were heavily altered; today this area
is a forest of low ecological quality.
Source: MN Historical Society.

References:
Calvin R. Fremling, Glenn A. Heins, Stephen Rannenberg. 1986. A Lake Winona
Compendium: Information Concerning the Reclamation of an Urban Winter-Kill Lake at
Winona, Minnesota, Second Edition, Winona State University

Figure 1.3 - Bluffs Traverse -1940
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Most bluffs in the region were disturbed by farming,
grazing, and quarrying. The steeper areas were the least
disturbed. These areas are where the best remnant plant
communities exist today (Photo taken 1875 by Hoard &
Tenney).
Source: MN Historical Society.
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Current Conditions
The following section provides an overview
of the natural features that make the Bluffs
Traverse exceptional.
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2.1 Natural
Resources Inventory
& Assessment
In 2019, several field investigations
focusing on natural resources were
conducted as part of this planning process.
The goals of the field reconnaissance
was to review the existing land cover
classification data, assess plant community
ecological quality, and inspect for other
environmental issues such as erosion, soil
degradation and invasive species.

2.1.1 Plant Community
Inventory
The land cover categories defined on
Figure 2.1 are based on the Minnesota
Land Cover Classification System
(MLCCS) developed by the Minnesota
Department of Natural Resources (MN
DNR). The categories as shown represent
a simplification of these classifications for
planning purposes. The following summary
provides a brief description of the most
significant cover types that characterize the
study area’s ecological communities.

Figure 2.1 - Existing Plant Communities

Lake

Cultural

Maple-Basswood Forest

Seasonally Flooded Forest

Oak Savanna

Oak Forest

Grassland - Smooth Brome

Dry Cliff

Dry Bedrock Bluff Prairie

Wet Cliff

Seasonally Flooded Forest

Savanna
Dry Cliff
Wet Cliff

Maple-Basswood Forest

Cultural Use Oak Forest
These plant communities are discussed in detail on the following pages.

Grassland - Smooth Brome Dominated
Dry Prairie

na

I

Bluffs Traverse Conservation & Recreation Area
Plant Community Types
Community Type

Wino

0 500

1,500

Feet

3,000

9

Oak Forest
General Characteristics
This plant community of the study area is a
dry to mesic (medium moisture) hardwood
forest dominated by red oaks, basswood,
and sugar maple canopy species. The tree
canopy is generally 60 - 100% closed. The
driest stands of Oak Forest on south and
west facing slopes, and on shallow soils are
typically dominated by pin oaks, bur oaks,
and sometimes shagbark hickory. Higher
occurrences of sugar maples, basswoods,
and red oak species are present where
wetter soils occur – typically north and
east facing slopes. Ironwood, sugar maple
and buckthorn are the most abundant
subcanopy tree species. The Oak Forest
often transitions to a mesic MapleBasswood Forest; the two mainly differ by
the density of oak species canopy cover.

High quality dry Oak Forest near Sugar Loaf bluff

Vegetation on the shrub-layer is generally
sparse throughout the study area,
although some gooseberry and currant
species occur at varied locations. Where
the shrub-layer is present, non-native
honeysuckle and buckthorn are the most
common species.
Where groundcover is present, a diverse
range of spring ephemerals, ferns, and
sedge species can be found. The ground
layer is patchy and sparse in the most
degraded areas. This is primarily due to
the destructive activity of earthworms. This
pest species is discussed below in section
3.1.
Landscape Settings and Soils
Present mostly on middle and upper
slopes that face south to west. Soils
are well drained and may be shallow to
limestone bedrock.
Observed Plant Indicators
Indicator here refers to plant species
that are strictly associated with particular
environmental conditions (and therefore
plant communities) that their presence
is indicative of the existence of a
characteristic plant community.
Groundcover: White Snakeroot (Ageratina
altissima); Wood Anemone (Anemone
quinquefolia); Columbine (Aquilegia
canadensis), Blue Chohosh (Caulophyllum
thalictroides); Pointed-Leaved Tic
Trefoil (Desmodium glutinosum); Virgina
Waterleaf (Hydrophyllum virginianum);
Blood root (Sanguinaria canadensis); Zig
Zag Goldenrod (Solidago flexicaulis);
Maidenhair Fern (Adiantum pedatum);
Lady Fern (Athyrium filix-femina); Bracken
Fern (Pteridium aquilinum); Wild Ginger
(Asarum canadense); Pennsylvania sedge
(Carex pensylvanica)

Ferns found within moist ravine emerging in spring

Shrubs: Prickley Ash (Zanthoxylum
americanum), Prickly Gooseberry (Ribes
cynosbati), Hazelnut (Corylus americana),
Dogwoods (Cornus spp.)
Trees: Red Oak (Quercus rubra), White
Oak (Quercus alba), Bur Oak (Quercus
macrocarpa), Basswood (Tilia americana),
Paper Birch (Betula papyrifera), Ironwood
(Ostrya virginiana), Sugar Maple (Acer
saccharum), Green Ash (Fraxinus
pennsylvanica), Shagbark Hickory (Carya
ovata)
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Maple-Basswood Forest
General Characteristics
This plant community is a rich mesic forest
dominated by sugar maple and basswood
trees. It is generally found on moderate
to steep slopes, with most occurrences on
north to eastern slopes. The canopy is very
dense and nearly or completely closed.
Ironwood and buckthorn trees are the
most abundant subcanopy tree species.
Maple-Basswood Forest areas transition
into Oak Forest on western to southern
slopes where drier soils occur. Selective
logging of oaks, hickories, and walnut
may have promoted a more basswood
dominated canopy.
The ground plane is often quite open with
sparse pockets of shrubs and intermittent
pockets of groundcovers. Here too,
this is primarily due to the invasion of
earthworms, although intensive browse
by a burgeoning deer population is
preventing flowering and the capacity for
wildflowers to produce seed. Because the
canopy is dense, the herbaceous ground
cover is generally comprised of more
spring ephemeral species that go dormant
starting at tree leaf-out in early June. Some
of the highest diversity of wildflower plant
species in the study area are found in these
Maple-Basswood forests. Dutchman’s
breeches, blood root, jack in the pulpit,
shooting star, and trout lily are common in
high ecological quality areas (see Figure
2.2).
Landscape Settings and Soils
Present mostly on middle and lower
slopes, most occurrences are on north to
eastern slope aspects. Soils are well to
moderate drained. Plants have a moderate
to abundant supply of moisture in primarily
loess soils.
Observed Plant Indicators
Indicator here refers to plant species
that are strictly associated with particular
environmental conditions (and therefore
plant communities) that their presence
is indicative of the existence of a
characteristic plant community.
Groundcover: Baneberry (Actaea rubra),
Wood Anemone (Anemone quinquefolia),
Columbine (Aquilegia canadensis), Blue
Chohosh (Caulophyllum thalictroides), Zig
Zag Goldenrod (Solidago flexicaulis), Lady
Fern (Athyrium filix-femina), Wild Ginger
(Asarum canadense), Pennsylvania sedge
(Carex pensylvanica), Virgina Waterleaf
(Hydrophyllum virginianum), Blood root
(Sanguinaria canadensis), Dutchman’s
breeches (Dicentra cucullaria), Maidenhair
Fern (Adiantum pedatum), Yellow Trout
Lily (Erythronium americanum), Rue
anemone (Anemonella thalictroides),

High quality Maple-Basswood forests ground
planes are rich with plant diversity

Hepatica (Hepatica acutiloba), LargeFlowered Trillium (Trillium grandiflorum),
Amethyst Shooting Star (Dodecatheon
amethystinum)
Shrubs: Prickley Ash (Zanthoxylum
americanum), Prickly Gooseberry (Ribes
cynosbati), Red Elderberry (Sambucus
racemose), Pagoda Dogwood (Cornus
alternifolia)
Trees: Sugar Maple (Acer saccharum),
Basswood (Tilia americana), Ironwood
(Ostrya virginiana), Red Oak (Quercus
rubra), Paper Birch (Betula papyrifera)
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Dry Bedrock Bluff Prairie
General Characteristics
This plant community is dominated by
prairie grass species such as big bluestem,
little bluestem, sideoats grama, and
Indian grass. Several wildflower species
present include hoary puccoon, sky blue
aster, spiderwort, wild bergamot, prairie
violet, cylindric blazing star, and hoary
vervain. Dry bedrock bluff prairies, like
the few found on site, are unique plant
communities in the Midwest limited to
the bluffs along the Mississippi River and
several of its tributaries in southeastern
Minnesota.
Woody species, including the nonnative
buckthorn and honeysuckle species, have
established and are slowly crowding out
prairie grasses and forbs. The remaining
open prairie areas are quite diverse and
have a high value to wildlife. Current
acreages of bluff prairie within the park
provides habitat for the threatened timber
rattlesnake, ground nesting birds and as
well as a diversity of pollinator species.

Dry Bedrock Bluff Prairies are situated on steep slopes

Landscape Settings and Soils
Dry Bedrock Bluff Prairies within the study
are located on steep south and west
facing slopes. Visible rock outcroppings
reveal that these resilient communities
have developed on thin soils over Jordan
Sandstone bedrock. Steep slopes and well
drained sandy soils create very dry habitat
conditions.
Observed Plant Indicators
Indicator here refers to plant species
that are strictly associated with particular
environmental conditions (and therefore
plant communities) that their presence
is indicative of the existence of a
characteristic plant community.
Groundcover: Little Bluestem
(Schizachyrium scoparium), Sideoats
Grama (Bouteloua curtipendula), Big
Bluestem (Andropogon gerardii), Indian
Grass (Sorghastrum nutans), Aromatic
Aster (Symphyotrichum oblongifolium),
Wild Bergamot (Monarda fistulosa),
Butterfly Milkweed (Asclepias tuberosa),
Cylindric Blazing Star (Liatris cylindracea),
Birdfoot Coreopsis (Coreopsis palmata),
Gray Goldenrod (Solidago neoralis), Prairie
Violet (Viola palmata var. pedatifida),
Field pussytoes (Antennaria neglecta),
Early Sunflower (Heliopsis helianthoides),
Flowering Spurge (Euphorbia corollata)
Shrubs: Smooth Sumac (Rhus glabra),
Prairie Rose (Rosa arkansana)
Trees: Bur Oak (Quercus macrocarpa), Red
Cedar (Juniperous virginiana)

Placing trails on the edge of prairies preserves a larger core
area for plant and invertebrate species that live in this habitat
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Oak Savanna
General Characteristics
Oak savannas are upland areas with bur
oaks creating 30-70% canopy cover with
prairie and woodland herbaceous species
beneath. Historically frequent fires and
grazing by elk and bison kept savannas
sparsely covered with trees. Within the
study areas they are found in dry to
dry-mesic growing conditions adjacent
to the bluff prairies. Trees are clumped
and are increasing in density due to the
suppression of fire. Prairie grass species
such as little bluestem, sideoats grama,
hoary puccoon exist in the sunny portions.
In shaded areas sparse patches of remnant
prairie species remain from when they
were more open and sunny. The ground
layers are patchy with vegetative cover
typically between 30 and 75%. Once a
dominant plant community of Minnesota,
oak savanna is now very rare. The remnant
oak savannas in the study area are ripe for
restoration and could provide valuable
habitat to many animal species. The shrub
layer of the savannas on site are often
comprised of 3-10’ tall buckthorn and
honeysuckle.
The oak savannas of the study areas are
swiftly degrading due to the suppression
of fire and the invasion of invasive woody
species. Relatively recent restoration
efforts near the Garvin Heights lookout
area has resulted in increased ground
plane diversity and much improved habitat
quality. Oak savannas throughout the study
area will continue to be lost if restoration
efforts are not undertaken.
Oak Savanna areas are slowly being choked out
by woody species due to the suppression of fire
(historically fires occurred approximately every 5 years)

Landscape Settings and Soils
Remaining stands are limited to small
openings on dry and steeply sloped areas.
Observed Plant Indicators
Indicator here refers to plant species
that are strictly associated with particular
environmental conditions (and therefore
plant communities) that their presence
is indicative of the existence of a
characteristic plant community.
Groundcover: Little Bluestem
(Schizachyrium scoparium), Sideoats
Grama (Bouteloua curtipendula), Big
Bluestem (Andropogon gerardii), Indian
Grass (Sorghastrum nutans), Wild
Bergamot (Monarda fistulosa), Gray
Goldenrod (Solidago neoralis), Field
pussytoes (Antennaria neglecta), Early
Sunflower (Heliopsis helianthoides),
Pennsylvania Sedge (Carex pensylvanica)

Presence of full sunlight depended understory
species in shaded areas indicates a recent closure of
the tree canopy

Shrubs: Smooth Sumac (Rhus glabra),
Prairie Rose (Rosa arkansana)
Trees: Bur Oak (Quercus macrocarpa),
Aspen (Populus tremuloides)
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Dry Cliff
General Characteristics
This plant community is located on
steep to vertical rock exposures of
sandstone and limestone bedrock with
sparse vegetation. Vegetation is typically
restricted to the base of the rock faces,
gradual slopes, cracks and shelves.
Ninebark, Pennsylvania sedge, columbine,
Solomon seal, and Ohio spiderwort are
some of the most frequently seen species
in these areas. In addition, a high diversity
of lichen, liverworts, and moss species are
common.
Most cliff communities at Bluffs Traverse
have experienced little human disturbance.
As a result these areas have some of the
most unique and diverse assembly of plant
species. Human foot traffic and climbing
have become a threat to some of these
cliff communities in recent times.
Landscape Settings and Soils
Developed on north facing cliffs, these are
fragile communities.
Observed Plant Indicators
Indicator here refers to plant species
that are strictly associated with particular
environmental conditions (and therefore
plant communities) that their presence
is indicative of the existence of a
characteristic plant community.
Groundcover: Pennsylvania Sedge (Carex
pensylvanica), Columbine (Aquilegia
canadensis), Ohio Spiderwort (Tradescantia
ohioensis), Hairy Goldenrod (Solidago
hispida), Bracken Fern (Pteridium
aquilinum), Big Leaved Aster (Eurybia
macrophylla)
Shrubs: Ninebark (Physocarpus opulifolius),
Roundleaf Dogwood (Cornus rugose),
Prickly Gooseberry (Ribes cynosbati)
Trees: Paper Birch (Betula papyrifera), Red
Cedar (Juniperus virginiana)

Sparsely vegetated Dry Cliffs
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Wet Cliff
General Characteristics
Cool, moist, north facing cliffs with clinging
moss, liverworts, lichens and ferns. These
cliffs are generally moister than the
surrounding area due to groundwater
seepage. Moss and fern species are the
densest in the areas where seepage is
constant.
Herbaceous cover is sparse to patchy (10
-30%) with woodland shrub species, such
as red elderberry, sparsely scattered along
cracks and crevices in the cliff face. Sugar
Maple and paper birch trees growing
above the cliff face dominate the canopy
layer and shade most of the cliff faces.
Landscape Settings and Soils
Nearly vertical north facing sandstone and
limestone cliff faces are typically 15-25 feet
in height. Cliff face and steep ledges show
signs of erosion and plant damage due to
human foot traffic.
Observed Plant Indicators
Indicator here refers to plant species
that are strictly associated with particular
environmental conditions (and therefore
plant communities) that their presence
is indicative of the existence of a
characteristic plant community.
Groundcover: Bublet Fern (Cystopteris
bulbifera), Columbine (Aquilegia
canadensis), Zig Zag Goldenrod (Solidago
flexicaulis), Northern Bedstraw (Galium
boreale), Wood Nettle (Laportea
canadensis), Lady Fern (Athyrium Filixfemina), Maidenhair Fern (Adiantum
pedatum), Rusty Woodsia (Adiantum
pedatum)
Shrubs: Red Elderberry (Sambucus
racemose), Spikenard (Aralia racemose),
Ninebark (Physocarpus opulifolius)
Trees: Paper Birch (Betula papyrifera),
Sugar Maple (Acer saccharum), Mountain
Maple (Acer spicatum)

Moss, liverworts, lichens and
ferns cling to vertical face
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Cultural Use
General Characteristics
These areas are developed landscapes
typically hard surfaces (roads, buildings,
and parking lots) or lawns (athletic
fields, residential yards, etc.). Woodlawn
Cemetery (centrally located within study
area) and Saint Mary’s University (northeast
portion of the study area) include most of
this land type. Natural vegetation has been
removed or modified in these areas. As a
result, these areas were not surveyed for
ecological value.

Parkland just off of
West Lake Boulevard

Seasonally Flooded
Forest
General Characteristics
These plant communities are small, often
non-vegetated, seasonally flooded low
areas. The water ponding is greatest in
early spring, but water levels nearly draw
down or evaporate by the end of the
season.
The Seasonally Flooded Forest in Bluffs
Traverse is surrounded by 30 foot tall black
locust trees and sparse patches of 10 foot
tall honeysuckle shrubs. Ground cover low
quality with little diversity. Low quality in
adjacent upland areas suggest heavy past
disturbance.
Landscape Settings and Soils
Slight depression with poorly draining soils
located near the bottom of a wide north
facing ravine.

Highly disturbed
Seasonally Flooded Forest
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Grassland - Smooth
Brome
General Characteristics
In Bluffs Traverse this upland grassland
is primarily composed of the non-native,
smooth brome grass that was likely
planted at one time as cattle forage.
Native species comprise less than 10%
of the vegetative cover. Smooth brome
is a cool season grass that forms dense
stands (monocultures) when planted and
eventually out-competes many native
species.
Vegetation is generally 2-4 feet tall with
small establishing stands of red cedar and
honeysuckle shrubs. These areas have a
great potential for dry prairie restoration.

Landscape Settings and Soils
The smooth brome grasslands of the study
area are situated on bluff tops containing
well drained clay loam soils. They were
likely grazed by cattle in the past.
Observed Plant Indicators
Indicator here refers to plant species
that are strictly associated with particular
environmental conditions (and therefore
plant communities) that their presence
is indicative of the existence of a
characteristic plant community.
Shrubs: Red Cedar (Juniperus virginiana),
Tartarian Honeysuckle (Lonicera tatarica)
Groundcover: Smooth Brome (Bromus
inermis), Canada Goldenrod (Solidago
Canadensis)

Smooth brome was previously
planted as forage for grazing cattle
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2.1.2 Ecological Quality
A qualitative assessment of the native
plant communities of Bluffs Traverse was
conducted as part of the community
inventory. Existing data and maps were
examined and the site was walked to
evaluate ecological quality.
A vast majority of Bluffs Traverse has been
impacted by human disturbance. A forest
canopy of native trees exists throughout
most of the site and the bluffs and native
soils exist in assemblages close to what
they did prior to European settlement.
Exceptions are Sugar Loaf and a few
other areas that have been developed for
facilities or lawns.

Table 2.1 Plant Community Ranking

Quality
Ranking
A

B

C

Level of
Disturbance*

Ground Plane Species
Diversity

Level of Restoration
Effort**

Slight to none

Native plant diversity
and coverage somewhat
reduced; less than 5%
invasive species

Slight: monitor for invasive
species, control when
observed

Moderate

Native plant diversity
reduced, some invasive
species encroachment;
5% - 50% invasive species

Medium: remove invasive
species and plant native
species

Severe

Few native species,
extensive invasive species
encroachment; greater
than 50% invasive species

Significant: focus on
restoring higher quality
areas first, control invasive
species to protect adjacent
higher quality plant
communities

* Disturbance at Bluffs Traverse may have occurred through partial logging, clear
cutting, plowing to create agricultural fields, or livestock grazing among other forms of
disturbance.
** Level of restoration effort refers to the financial resources and physical effort
required to restore a native plant community.

Figure 2.2 - Ecological Community Ranking
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Defining Ecological
Quality Rankings:

A - Protect
Natural communities of high ecological
quality. Human disturbance and invasive
species are limited (invasive species <5%).
Native plant species diversity is high but
some areas may have slightly limited
diversity. These communities should
be preserved, and disturbance such as
placement of trails should be avoided or
undertaken with extreme care. Monitor
these areas for invasive species and control
as they establish.

B - Restore
Natural communities that show signs
of disturbance since the time of EuroAmerican settlement but are still clearly
recognizable as native plant communities.
Invasive species encroachment is
currently low (5-50%). These areas
should be carefully managed to avoid
further damage. Native plant community
restoration is highly feasible.

C - Development
Feasible:
Natural communities that have been
greatly disturbed through actions such
as clearing or grazing. The shrub and/
or groundcover layers are dominated
by invasive species (>50%), and these
communities generally have a low diversity
of native plant species, although a native
tree canopy is typically intact. These
communities are restorable but a greater
effort is required to restore native plant
diversity. These lower plant diversity areas
are the most appropriate for trails and
recreational features.
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2.1.3 Observed Trends in
Ecological Systems
Without further human intervention and
conscientious stewardship, it is expected
that the overall trend of the ecological
systems within the Bluffs Traverse will be
toward continued decline, as measured
by biodiversity and general ecological
health. Figure 2.3 graphically illustrates the
on-going trend in a typical oak savanna
system found in Bluffs Traverse and many
other Midwestern regions.

This example is reflective of what is
happening to varying degrees in the
ecological systems found throughout Bluffs
Traverse. Although some of the ecological
degradation will have lasting effects, there
are many opportunities to prevent further
decline and make substantial progress
toward achieving a healthier landscape for
future generations to enjoy.

Figure 2.3 - Ecological Succession of Grassland and Oak Savanna

This graphic depicts the effects of fire frequency on native plant communities. Frequent fire prevents trees and shrubs from
dominating and is partially responsible for maintaining prairie and savanna landscapes. Without fire they would evolve into forest.
The top sketch illustrates a high fire frequency (2-5 years), the second sketch medium frequency (3-7 years), third sketch shows a
lower frequency (9-10 years), and the bottom sketch depicts infrequent or suppressed fires (20 or more years).
Source: Stephen Packard and Cornelia F. Mutel. 1997. The Tallgrass Restoration Handbook for Prairies, Savannas, and Woodlands,
Society of Ecological Restoration
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2.1.4 Rare and Unique
Species
The MN DNR Minnesota Wildlife Action
Plan 2015-2025 emphasizes wildlife
species of greatest conservation need in
Minnesota. The habitats associated with
these at-risk species are typically rare or
declining due to trends in land use such
as farming and development. In 2018,
the Winona Bird Club identified that at
least 15 of the Bird Species of Greatest
Conservation Need listed in Minnesota’s
Wildlife Action Plan 2015-2025 use upland
forests located in Winona’s Blufflands (e.g.
red-headed woodpecker, wood thrush,
yellow-billed cuckoo, black-billed cuckoo,
winter wren, cerulean warbler).
Bluffs Traverse includes habitats that
are recognized by the Minnesota
Biological Survey as being of good
quality occurrences of the rarest species,
high-quality examples of rare native plant
communities, and being an important
functional landscape. Some of the native
plant community types at Bluffs Traverse
are recognized by the MN DNR as being
at risk of elimination, or as uncommon in
Minnesota include:
• Southern Dry Prairie – Vulnerable to
Extirpation
• Southern Dry-Mesic Oak Forest –
Uncommon
• Southern Mesic Maple-Basswood
Forest – Imperiled
• Southern Dry Cliff – Imperiled

Unique plant and animal species have evolved
to live on the steep dry slopes of Dry Bedrock
Bluff Prairies found in southeast Minnesota

Minnesota’s threatened, and special concern species recorded within Bluffs Traverse
since 1990:
• Edible Valerian (Valeriana edulis var. ciliata) – Threatened
• Timber Rattlesnake (Crotalus horridus) – Threatened
• One-flowered Broomrape (Orobanche uniflora) – Special Concern
• Plains Wild Indigo (Baptisia bracteata var. glabrescens) – Special Concern
• Jewelled Shooting Star (Dodecatheon amethystinum) - Watchlist (at-risk species)
• Western Foxsnake (Pantherophis ramspotti) - Watchlist (at-risk species)

The MN DNR assigns conservation status
ranks that reflect the risk of elimination
of the community type from Minnesota
(Vulnerable to Extirpation, Uncommon,
and Imperiled).
In addition, the blufflands along the
Mississippi River serve as a critical corridor
for migratory songbirds, raptors, and
waterfowl. Prairie, savanna, and woodland
habitat located within Bluffs Traverse are
important foraging and nesting areas
within the surrounding developed areas.
Because the wildlife composition and
habitat quality of the area has degraded
due to habitat fragmentation and
development, protecting the remaining
habitat is critical. Limiting development
and protection existing habitats would
enhance and bolster the ability of Bluffs
Traverse to host wildlife species.

Timber rattlesnakes are found in the
blufflands of southeastern Minnesota where
they den in the cavities of limestone rocks

References:
The conservation Vision Committee of the Winona Bird Club. 2018. Conservation
Vision for Winona’s 2018 Comprehensive Parks and Recreation System Plan, Winona
Bird Club
State of Minnesota, Department of Natural Resources. 2015. Minnesota’s Wildlife
Action Plan 2015-2025, Division of Ecological and Water Resources, State of
Minnesota, Department of Natural Resources
State of Minnesota, Department of Natural Resources. Accessed May 2019. Natural
Heritage Information System (NHIS), State of Minnesota, Department of Natural
Resources
State of Minnesota, Department of Natural Resources. 2018. Minnesota Prairie
Conservation Plan: 2nd Edition, Prairie Plan Working Group

21

2.2 Physical
Features
There are a number of dominant physical
features of Bluffs Traverse that give it
its unique qualities; the setting within
the Mississippi River valley, striking
topography, steep bluffs, and fascinating
geology provide for a remarkable
landscape. The following is an overview of
these features.

2.2.1 Topography, Ravines
and Bluffs
Formed over the millennia by the forces
of glacial activity, wind and water, the
topography of Bluffs Traverse provides
remarkable landscape features that
combine to create unique views and
exceptional habitat. As illustrated in
Figure 2.4, the landform of Bluffs Traverse
is characterized by steep slopes, rolling
bluffs, and deep ravines.

erosion due to large volumes of water that
outlet into the ravine from storm sewers
that collect runoff of the neighborhood
roads and impervious surfaces during
storm events. This will continue until the
ravine is stabilized and stormwater can be
held up or released more slowly from the
surrounding neighborhood.
Figure 2.5 shows ephemeral waterways
(ravines) where stormwater flows during
storm events. It also shows seepages
where water that soaked into the ground
hits a layer of bedrock and moves laterally
to the bluff where it seeps out from
the hillside of cliff. Surrounding soils
are constantly saturated and support
a diversity of unique woodland plant
species that have evolved to thrive in the
wet, shady growing conditions. The soils
in these areas are sensitive to erosion.
Development and soil disturbance within
these seepages must be avoided.

Topographic changes from the east to
west side of Bluffs Traverse create a series
of terraces and ravines. These ravines are
somewhat stable with the exception of an
area near Skyline Drive and Vista Drive.
The east facing slope is experiencing
10900
00

Figure 2.4 - Topography
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Figure 2.5 - Ravines and Seepages
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2.2.2 Geology
Bluffs Traverse is located in the Driftless
Area of southeast Minnesota; an area that
was missed by the most recent glaciation
events. The steep topography within the
Driftless Area exist because glaciers never
passed over to flattened the terrain or
deposit drift (stone, sediment, rock) in this
area.
The striking Mississippi River valley, where
the City of Winona now exists, was formed
over 12,000 years ago when the ancient
Mississippi River, enlarged by melting
glaciers, cut into the soft sandstone rock
layers that lined the banks of the river
channel. The bluffs of Bluffs Traverse were
formed when the ancient Mississippi River
washed away this sandstone, undercutting
the harder and more erosion-resistant
limestone (Oneota dolomite) layer above
(See fig 2.6). The limestone then broke
away along vertical joints, leaving behind
the steep cliffs visible today.

Figure 2.6 - Bedrock Geology
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The Bluffs Traverse area is an exemplary
geological feature that displays the natural
history of the Upper Mississippi’s response
to, and influence on, Minnesota geology.
In addition to providing dramatic views
of the river and surrounding landscape,
the bluffs create unique habitat for cliff
dwelling plant and animal species. Birds
that utilize bluff habitat include redshouldered hawk, red-tailed hawk, broadwinged hawk, bald eagles, turkey vultures,
and also nesting birds such as swallows
and swifts.
References:
Balaban, N.H.; Olsen, Bruce M.; Mossler,
John H.; Book, Paul R. 1984. Geologic atlas
of Winona County, Minnesota, C-2, Plate 2,
Bedrock Geology, Minnesota Geological
Survey, University of Minnesota

2.2.3 Soils
Figure 2.7 illustrates the soils textures
(sand, silt or clay) found in the Bluffs
Traverse. Much of the site is covered in fine
grained soils as categorized by Unified Soil
Classification System (USCS) which, when
exposed, are susceptible to erosion. Much
of the upper and lower portions of Bluffs
Traverse is covered by fine texture clay
while a majority of the slopes are classified
as silt and organic silts. The United States

Geological Survey (USGS) classifies the
silt and clay soils within Bluffs Traverse as
moderately to well-drained. The bluff lines
and ravine sides are composed of steep,
well drained soils and bedrock sandstone
and limestone outcrops. Since most of
Bluffs Traverse is entirely vegetated and
has very limited areas of impervious
surface, the surface water quality is high. A
great percentage of precipitation landing
on the site infiltrates into its permeable
soils.
Soil erodibility must be taken into
consideration when planning trail
development. Particular attention must
be given to soils in areas where there are
steep slopes, sparse vegetation, and/
or ravines where runoff is concentrated.
Figure 2.8 shows where the greatest
potential for erosion exists. Erosion
susceptibility, developed by the Soil Survey
Staff, Natural Resources Conservation
Service (SSURGO), are estimates based
primarily on the slope steepness and
the percentage of silt, sand, and organic
matter of the soils . It identifies areas
where the greatest amount of erosioncontrol measures will be needed if future
development or restoration takes place.

Figure 2.7 - USCS Soils Classification
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Figure 2.8 - USCS Soils Classification
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Natural Resources
Issues and
Opportunities
This section describes issues that are
contributing to the ecological degradation
of Bluffs Traverse, and potential solutions
to these problems. Ecological degradation
within Bluffs Traverse has been addressed
through past efforts such as buckthorn
removal, dump clean-up, and erosion
control. This positive momentum can
continue as further impacts to the park are
addressed.
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3.1 Deer
Overabundance
Deer browse on both woody and
herbaceous plants which inhibit native
plants’ growth. Seedlings of wildflowers,
ferns, and young trees, especially oaks,
are consumed by deer before they can
establish. Many species of trees are not
regenerating in Bluffs Traverse. Trilliums
should dominate the forest floor in May,
but are only sporadically seen in steep
areas that deer cannot access. Deer find
many non-native plant species unpalatable
but enjoy eating sensitive and important
native plant species. Deer rarely eat
invasive buckthorn, garlic mustard, and
Tatarian honeysuckle. This compounds
issues related to invasive species
management because the desirable native
plant species are eaten by deer which frees
up space for non-native plant species to
colonize. The deer situation is exacerbated
by a lack of predators to control deer
populations.
Opportunities:
• Implement a deer management
program; possibly a bow hunting
season.
• Teach park users how these beautiful
animals severely impact our native
forests and how the damage can be
averted.

In western Hillside Park extensive
deer browse is preventing
wildflowers from blooming resulting
in little or no seed production.

The number one controllable
natural resources issue at Bluffs
Traverse is the overabundance
of deer. This can be fairly simple
and inexpensive to address.
Limiting the number of deer will
greatly favor native plants and
improve habitat for many other
animals in Bluffs Traverse!

3.2 Logging
at Woodlawn
Cemetery

aggressive invasive species a significant
effort to regenerate the forest should be
taken. No action will result in a thicket
of invasive species where native trees
and native herbaceous plants will not
regenerate.

In 2019 the forested slopes around
Woodlawn Cemetery were aggressively
logged. A clear cutting method using
heavy equipment was taken leaving an
open situation with very disturbed soil.
Woody debris was left on the ground
making future work in the area difficult.
Here invasive species are quickly
encroaching including common buckthorn,
Tartarian honeysuckle, and garlic mustard.
Tree planting or native plant restoration
has not occurred. In the face of these

Opportunities:
• If logging is to occur in the future,
selective cutting only a few trees is
advised.
• Remove woody debris.
• Plant native trees and seed native
herbaceous ground covers.
• Manage plantings for the next twenty
years to control invasive species and
encourage native plants including
trees.

This photo shot May 2019 shows an
area severely impacted by logging.
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3.3 Invasive Plant
Species
An invasive plant is defined as a plant
that is not native and has negative effects
on our economy, environment, or human
health. Invasive plants are aggressive
species that grow and reproduce rapidly
because few checks and balances occur in
the ecosystem. These plant species often
form single-species (monotypic) stands
that prevent the growth of a diversity of
native plants.
Many invasive species have colonized
in Bluffs Traverse. Besides degrading
wildlife habitat and eliminating native
plants, invasive species can result in the
erosion of topsoil and the degradation of
water quality. An example of this is garlic
mustard which can spread to dominate
the woodland floor with vigorous spring
growth but dies back in August leaving
the soil open to erosion from late season
storm events. Garlic mustard is found
in small patches in many areas of the
Traverse. Controlling these species before
large populations become established
will make future restoration efforts more
manageable.

Invasive plant species found in Bluffs
Traverse include:
•
Garlic Mustard
•
Oriental Bittersweet
•
Black Locust
•
Common Buckthorn
•
Tartarian Honeysuckle
•
Amur Maple
•
Norway Maple

•
•
•
•
•
•
•
•

Yellow And White Sweet Clover
Common Burdock
Leafy Spurge
Spotted Knapweed
Canada Thistle
Creeping Charlie
Smooth Brome
Japanese Barberry

Garlic mustard was found establishing
within high quality woodlands. Invaded sites
undergo a decline in native herbaceous
cover within 10 years (MN DNR).

Leafy spurge is a perennial plant that has
become widespread throughout prairie
areas within Bluffs Traverse. Biological
control with the beetles is a cost-effective
method for greatly reducing infestations at
most sites.

Traverse managers should be on the
watch for invasive species on the MN
DNR Early Detection Watch List. Early
detection target species are non-native,
invasive species with limited distribution
in Minnesota that are assessed as high
risk. These include: black swallow-wort,
British yellowhead, Dalmatian toadflax,
giant hogweed, Grecian foxglove, tree
of heaven, teasel, Phragmites australis,
Japanese knotweed, Japanese hops, and
multiflora rose. As of summer 2019 these
species were not present.
Opportunities:
• Develop and follow through with
a comprehensive invasive species
management program. Include
monitoring to detect new invasive
species to the Traverse.
• Teach Bluffs Traverse users about the
impacts of invasive plant species and
show them how they can be identified
and controlled such as:
1. Cleaning bike tires and shoes
before entering the natural areas.
2. Watching for invasive species in the
Traverse and notifying staff of their
appearance.
3. Work with volunteer crews to
remove invasive species.

Buckthorn infestations can be found
throughout Bluffs Traverse in both
woodland and open prairie areas.
Buckthorn is a threat to wildlife habitat
because it will out-compete most native
plans species for light, nutrients, and
moisture.
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Fire and/or mowing can keep trees and
shrubs from taking over open prairie areas

3.4 Shrub
Encroachment on
Bluff Prairies
Mississippi River bluff prairies throughout
the region are fast diminishing because of
the encroachment of invasive shrubs such
as buckthorn and honeysuckle, and native
trees such as red cedar. Prairie plants are
shaded out by these trees and shrubs. This
accounts for the loss of a unique habitat
for many pollinator and wildlife species.
Many of the bluff prairies within Bluffs
Traverse have been completely colonized
by shrubs and others are in process. Now
is a great time to reverse this trend. At
Sugar Loaf technicians have made good
progress restoring the bluff prairie.

Erosion caused by rainwater
runoff from the neighborhood

Opportunities:
• Build from the success of the Sugar
Loaf shrub removal project and
initiate the restoration of other bluff
prairies within the Traverse.
• Regularly burn existing bluff prairies.
• Continue organizing volunteer efforts
to remove prairie shrubs and trees.
• Educate park users on the intrinsic
value of bluff prairies and now they
should be managed.

3.5 Gully Erosion
Storm water drains off the streets,
driveways and houses of the
neighborhoods above Bluffs Traverse. This
water is piped to the Traverse where water
dumps into the top of ravines. Serious
erosion has occurred when large volumes
of stormwater surge down the ravines
during large storms. Some deep gullies
have formed which will continue to deepen
and widen over time if not addressed.
The streets above Bluffs
Traverse are wide, built to
accommodate two driving
lanes and two parking lanes.
When the time comes to
rebuild these streets, consider
narrowing to eliminate one
parking lane. This reduces
the amount of hard surface
and therefore stormwater
runoff, and provides space
for rain gardens that collect
stormwater and soak it into
the ground.
Original Street Width

Opportunities:
• Control stormwater at its source;
reduce imperious area (streets)
within the upper neighborhoods
and construct stormwater infiltration
basins and rain gardens. This will
reduce the amount of runoff by
limiting its source and by encouraging
water to soak into the ground before
it can reach the ravines.
• Work with City leadership to plan for
ravine stabilization projects.
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3.6 Impact of
People
Peoples’ direct impacts to the lands of
Bluffs Traverse have destroyed areas
of native plant community and are
contributing to the erosion its hillsides and
bluffs. People really enjoy Bluffs Traverse,
but unguided activities are having negative
effects. Damaging activities include
the development of spontaneous trails,
climbing on sensitive bluffs, carving within
sandstone bluff faces, and the dumping of
garbage.
Most of the trails within the Traverse have
not been planned or designed. They have
either developed spontaneously over
time as people walked the same path
over time, or occur on old farm or logging
roads ( see photo on page 35). Trails are a
great recreational asset, and the sensitive
natural areas of the park are a great natural
heritage asset.

Considerations for MultiUse Trail Construction
Construction of multi-use trails through
natural areas can be a significant factor in
causing a decline in a native ecosystem.
Trails pose a threat to the natural
environment as the disturbance can lead
to the removal of native vegetation, the
introduction of non-native and invasive
species, wildlife habitat fragmentation,
and wildlife displacement.
Construction of new trails requires the
removal of vegetation and the exposure
of the soil. As the trail is used the corridor
is subject to soil compaction which can
lead to further vegetation loss. Thurston
& Reader (2001) reported vegetation
loss of up to 100% within two weeks of
introduction of cycling and hiking activities
on previously undisturbed sample plots.
The loss of native vegetation and the
introduction of human activities can
also coincide with the introduction and
spread of non-native and invasive species.
Crealock (2002) conducted a study of
vegetation adjacent to hiking trails,
multi-use trails, and bike trails in coastal
California, the study found that native
plant cover decreased in areas more
proximal to trails of all types, and that
invasive species were more likely to be
found immediately adjacent to trails of all
types.
Recreational trails can also, directly and
indirectly, impact wildlife. Direct impacts
can occur from wildlife collisions, and

A new effort is underway to assess the
existing trail system of the Traverse and
to both consolidate redundant trails and
create new trails to provide better access.
The goal is to be intentional about a
multi-use trail placement while reducing
ecological impact.
Opportunities:
• Thoughtfully design the new multiuse trail system that results in the
repair of areas impacted by eroding
trails and protects high quality plant
communities.
• Follow the International Mountain
Biking Association (IMBA) standards
for the placement and construction
of trails.
• Restrict multi-use trail usage to IMBA
guidelines, for example, do not ride
cycles on wet trails.
• Establish new trails that direct people
away from sensitive habitats.
• Establish or close trails that direct
people away from sensitive cliffs, and
discourage the etching of sandstone.

indirectly impact wildlife through habitat
alteration and stress. Impacts on wildlife
can vary by species, Knight and Cole
(1991) noted that the introduction of a trail
system can cause avoidance behavior in
some species and attraction behavior in
others to obtain food. Construction of a
trail could benefit species that are better
adapted to human disturbance and further
displace species that are more sensitive to
human activities. Impacts to avian species
is dependent on nesting and foraging
habitat. Thompson (2015) studied the
impacts of a recreational trail on forest
dwelling bird communities in eastern
North America. His study found that birds
that nest or forage on the ground were
impacted more dramatically than birds
nesting and foraging in the tree canopy.
The formalization of trails at Bluffs Traverse
will help mitigate unwanted environmental
impact by avoiding diverse habitats and
focusing the trail alignment along habitat
edges in less sensitive areas.
The following guidelines were developed
for multi-use train planning and are
mapped in Figure 3.1:
A Quality Ecological Area
(Avoid new trail construction)
• Consider removing existing trails to
protect habitat
• If trails are necessary, use existing
trails
• Remove and restore or stabilize
existing trails
• Place new trails beyond the edge
of high quality plant communities in
adjacent lower quality area

B Quality Ecological Area
(Careful trail placement)
• Use existing trails where possible
• Avoid tree removal; minimize soil and
plant community impact
• Design new trails to International
Mountain Bike Association (IMBA)
standards
• Largest grading equipment to be
used shall be a walk behind skid-steer
C Quality Ecological Area
(Preferred for new trails)
• Use existing trails where possible
• Avoid removal of mature native trees
• Design new trails to the International
Mountain Bike Association (IMBA)
standards
References:

Thurston, Eden, & Richard J Reader. 2001.
Impacts of Experimentally Applied Mountain
Biking and Hiking on Vegetation and Soil of a
Deciduous Forest. Environmental Management,
vol.27 no.3, pp.397-409
Crealock, Anne G.impacts 2002. The Role of
Trails and Trail-Users in the Spread of NonNative Plants. MSC Thesis, San Jose State
University
Thompson, Bill. 2015. Recreational Trails
Reduce the Density of Ground-Dwelling Birds
in Protected Areas. Springer Science + Business
Media New York
Knight, R.L., & Cole, D.N. (1991). Effects of
recreational activity on wildlife
in wildlands. Transactions of the North American
Wildlife and Natural Resource
Conference, 56, 238-247
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Figure 3.1 - Ecological Guidelines for Trail Placement
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3.7 Climate Change
Climate change is impacting Bluffs
Traverse and will increasingly impact the
area through time. In Minnesota, climate
change is manifesting with warmer
winters (especially increasing night-time
lows), increasing precipitation and storm
intensity (more heavy rains and fewer slow
soaking events), and greater snow events.
According to DNR State Climatologist
Kenny Blumenfeld, increased summer
day-time temperatures and increased
occurrence of drought has not yet been
experienced in Minnesota (although
night-time lows have been increasing).
These changes are, however, predicted to
increase within the next 10 - 20 years. Park
users and managers can expect more heat
and drought in the near future.
Climate change further aggravates the
ecological issues discussed above. As
Winona experiences greater swings in
temperature and precipitation, insects,
birds, trees, wildflowers, and soil
microorganisms are forced to tolerate
conditions beyond those through which
they have evolved. Diseases more readily

occur in stressed plants and animals, native
species might die out and invasive species
take their place, and thus we lose our
rich natural heritage. In addition, downed
trees and erosion from severe storms is an
increasing concern.
The stewardship section of this plan
puts forth a strategy and methods for
protecting the natural resources of Bluffs
Traverse. As park users and managers, we
must be alert to the changes occurring in
this and all of Winona’s natural areas.
Opportunities:
• Implement a monitoring program to
track changes in soils, wildlife and
in the plant communities. Especially
watch for new invasive plant species.
• Develop and implement an adaptive
management plan for Bluffs Traverse.
• Implement the stormwater
management projects in the
neighborhoods above the traverse to
reduce stormwater running through
the Traverse.
• Plant a few select, more southerly
native plant species to the park,
in anticipation of shifts in habitat
suitability.

• Implement the management
strategies outlined in Section 4 of this
document.

3.8 Earthworms
It comes as a surprise to many people
that earthworms are not native to the U.S.
They are seriously impacting Minnesota’s
forests including those of Bluffs Traverse.
Earthworms have been in the area so
long and are so dominant that people
think they have always been here. But our
forests did not evolve in the presence of
earth worms. These worms, of which there
are many species including night crawlers,
rapidly consume the duff on the forest
floor leaving the soils exposed by midsummer. This results in soil moisture and
nutrient loss, erosion, and prevents the
reproduction of native tree and wildflower
species that require the protection of duff
to regenerate.
The parts of Bluffs Traverse that have
been taken over by earthworms lack
wildflowers, ferns, and young native
trees. Unfortunately there are no effective
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earthworm management techniques.
Planting worm-tolerant species such
as Pennsylvania sedge that withstand
earthworms can provide soil stability and
some native plant diversity in these areas.
Opportunities:
• Plant native forest herbaceous species
that are able to tolerate the presence
of earthworms including: Pennsylvania
sedge, zig-zag goldenrod, columbine
and jack-in-the-pulpit.
• Plant native trees that are not
naturally reproducing under the
canopy of existing trees.
• Educate park users about the impact
of earthworms and how they affect
Minnesota forests.

3.9 Past Natural
Resources
Management
To date natural resources management
has not been a priority for Bluffs Traverse,
having received little funding. Nature has
been allowed to take its unguided course
in the face of degrading forces described
above. Now is the time to initiate
intentional and regular management of
this beautiful resource. This document
can serve as a catalyst for securing regular
funding of the management of Bluffs
Traverse.

Opportunities:
•
Continue educating park users, park
managers, and City Council about the
value and fragility of Bluffs Traverse.
•
Provide consistent budget for natural
resources management.
•
Apply for grants to restore and
manage natural resources.
•
Continue to inspire citizens and park
managers about the great value of
their work and involvement.

This photo shot May 2019 near Holzinger Lodge shows
an area severely impacted by earthworms. At this time of
year a carpet of wildflowers and ferns should be visible.
Very few seedling trees exist. Eventually, as mature trees
die, this forest could be taken over by invasive species.
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Intensive restoration efforts were taking place in the prairie and
savanna area near the Garvin Heights overlook during 2019.

4

Management
Recommendations
Purpose

Objectives

The purpose of protecting and regenerating natural
resources at Bluffs Traverse is to:
• Allow people to experience the natural
heritage of the area.
• Demonstrate the native plant community
regeneration process.
• Provide habitat for a great diversity of
native plants and wildlife indigenous to the
area.

Management objectives for Bluffs Traverse include:
• Increase native plant diversity
• Minimize the invasive species cover
• Prevent new non-native species encroachment
• Manage deer to minimal populations
• Reduce erosion/limit stormwater runoff from
adjacent properties
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4.1 Regeneration
Priorities
An adaptive management approach
is recommended for Bluffs Traverse
(described in the following section)
to preserve and enhance this unique
resource. The intention is to guide the
plant community to be more resilient
(through diversity), so it does not degrade
to invasive weeds and lose its intrinsic
beauty.
Regeneration of the native plant
communities of Bluffs Traverse at this point
in time should focus on three tasks:
1. Deer population management
2. Invasive plants management
3. Discontinue the logging at
Woodlawn Cemetery and restore
native plants to impacted areas.
Deer, in their current population, are
a significant hindrance to native plant
community regeneration due to their
extensive grazing. A deer management
program should be developed to prevent
further damage and allow for vegetation
recovery. The Minnesota Department of
Natural Resources is available to advise
on an effective approach. Many methods
of control are available including fencing,
sterilization and culling. A simple and
effective and safe method is to organize
bow hunting within the parks. This is highly
recommended.
Logging within the forest around
Woodlawn Cemetery has left conditions
favorable for invasive plant species
establishment. No effort has been taken to
regenerate native forest in the impacted
area. Planting of native trees and native
herbaceous ground covers should occur.
It is critical to control invasive species in
the area for the next twenty years to allow
for native plant regeneration. This will also
prevent the area from becoming a seed
source of invasive plants that could spread
to the rest of Bluffs Traverse.
Invasive plant management is described in
section 4.2.
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4.2 Native Plant
Community
Regeneration
Strategy
The regeneration of native plant
communities at Bluffs Traverse should
begin within the core areas of highest
ecological potential identified in Figure
4.1. These native plant communities are of
highest quality and their regeneration will
be cost effective and successful. Here an
intense focus on invasive species removal
should be prioritized, with the aim of
eliminating invasive species competition
and allow native plant regeneration. As the
core areas are restored and native plants
rebound, they will reproduce and spread
to adjoining areas. It is critical that these
activities be conducted concurrent with
deer management.
The effort in the core ecological areas
will be minimal since invasive species
presence is low. Moving away from the
core areas into further degraded habitats
will require more intensive efforts. The
goal is to establish a diverse and protected
stand of native plants, and to then repeat
invasive species management steps in
adjacent areas to expand the area of
regeneration. It is best to protect the
highest quality areas first to preserve
biodiversity. Eventually the entire Traverse
could be in the process of regeneration as
efforts expand from the cores. Figure 4.2
illustrates goals for eventual native plant
communities (target plant communities).
The speed at which regeneration is
implemented will depend upon funding
and City staff capacity for overseeing or
conducting the management work.
An independent restoration effort should
be taken to repair the damage done to
the native forests of Woodlawn Cemetery.
This should include the removal of woody
debris throughout the area impacted,
along with the planting of native trees and
native herbaceous plants. It will be critical
to manage this area for the next twenty
years to combat the encroachment of
invasive plant species. This is a wound on
the land that must be tended to prevent
infectious invasive species from colonizing
the rest of Bluffs Traverse.
Spontaneous trails have
developed as people walk
downhill from Garvin Heights
overlook. This is resulting in
plant destruction and erosion.
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Figure 4.1 - Native Plant Community Regeneration Strategy
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Figure 4.2 - Target Plant Communities
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Figure 4.3 - Expanding Existing Prairie and Savanna Area
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4.3 Adaptive
Management
Approach
An adaptive management approach for
native plant community regeneration is
recommended. Adaptive management
is an iterative process of decision making
in the face of uncertainty, with an aim of
reducing uncertainty over time via system
monitoring. It is a systematic approach
for improving resource management by
learning from management outcomes
including but not limited to:
• Invasive species establishment and
eradication success
• Native plant establishment failure and
success
• Further disturbance by people and
wildlife
• Climate impacts
Adaptive management is an incremental
process of testing a management
technique, observing its effectiveness, and
then adjusting the technique in response.
This iterative process takes time, but is vital
to successful management.

Adaptive management steps for Bluffs
Traverse include:
• Secure funding for vegetation
management at Bluffs Traverse.
• Strategize how and by whom
management will be conducted for
each land owner group. Will the work
be done by native plant community
regeneration contractors, staff,
volunteers, or a combination of all
sources?
• Conduct an annual spring site
assessment starting at each of the
ecological cores to identify issues and
define management goals for that
year. Develop a maintenance plan
for the year to include timing and
activities involved.
• Native plant community management
will primarily involve invasive plant
species control. Ideally three
management visits would be
conducted each year to control
invasive weeds, inspect for human
and wildlife impacts, inspect for
erosion problems, and identify
miscellaneous issues.
• Discuss management progress at
the end of each growing season to
prepare for the next.

4.4 Conclusion
Bluffs Traverse requires care in order to
preserve this beautiful natural resource.
Like parks around the nation, the Traverse
is being loved to death – meaning that
through active use (which is encouraged)
these places are being damaged. The
native plant communities of Bluffs Traverse
must be maintained in order to withstand
all of the negative forces it is experiencing.
Funding for management of Bluffs Traverse
should be made a priority, and grants are
available to supplement. Simple actions
that take little effort can have great effect
such as routing trails away from sensitive
areas, and initiating annual deer hunts. It
is up to us to protect and regenerate our
natural areas to preserve the incredible
benefits they provide.

Appendices
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Appendix A
Native Plant
Community
Management Costs
This section estimates costs for the
implementation of management
activities within Bluffs Traverse. They were
developed from costs incurred from similar
projects in the region for the years 2017
2018.
Table A Native Plant Community Annual Management Cost per Acre

Landscape Feature

Maintenance Cost Per Acre (1-3
Years)

Annual Maintenance Cost Per Acre (4+
Years)

Oak Forest

$1,600

to

$2,300

$850

to

$1,200

Maple-Basswood Forest

$1,600

to

$2,300

$850

to

$1,200

Seasonally Flooded Forest

$1,500

to

$4,000

$900

to

$2,000

Dry Bedrock Bluff Prairie

$1,200

to

$1,800

$700

to

$1,000

Oak Savanna

$1,200

to

$1,800

$700

to

$1,000

For Planning Purposes Only : These cost ranges are for planning level design only. Costs will vary depending on restoration projected
size, phasing, etc.

Oak savanna restoration in process can be seen near Garvin Heights
overlook. Restoration is an intense multi-year process of removing invasive
species and planting and promoting beneficial native grasses, wildflowers,
and trees.
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Appendix B
Funding Sources
The table below lists a variety of grant
funding sources that are potentially
available for natural resource improvement
projects at Bluffs Traverse.
Table 4.3 Grant Funding Sources
Grant Program

BWSR Cooperative
Weed Management
Areas (CWMAs)

Clean Water
Partnership Loan
Program

Conservation Corps
Minnesota Clean
Water Fund: Crew
Labor

Category

Natural Resources/
Habitat Protection

Water Quality

Water Quality

Sponsor
Agency

General Info

BWSR

Cooperative Weed Management Areas are partnerships of federal, state
and local government agencies along with tribes, individual landowners
and various other interested groups that manage noxious weeds or invasive
plants in a defined area. The program goals include:
• Develop and sustain strong partnerships between landowners,
government units and other interested partners to manage invasive
species across geographic boundaries.
• Control emerging weed threats and manage invasive species that
threaten natural areas and conservation lands.
• Facilitate the removal of invasive plant species through an integrated
pest management approach, and the restoration/reconstruction of
native plant communities through an ecosystem approach that may
include replanting management areas with native vegetation.

MPCA

The MPCA is accepting applications for water resource projects to
be funded through the CWP Loan Program (approximately $11 mill
available). Application will be accepted from local governmental units
(LGUs) interested in leading a project for protection or improvement of
groundwater or surface water bodies from nonpoint sources. Applicants
awarded loan funds may begin project work after the loan agreement is
executed and project workplan is approved. No reimbursable costs may be
incurred prior to execution of the loan agreement.

BWSR

Funds are available for Conservation Corps crew labor only for the purpose
of protecting, enhancing and restoring water quality in lakes, rivers and
streams and to protect groundwater and drinking water sources from
degradation. Project proposals should demonstrate measurable outputs
to achieve water quality objectives through the implementation of BMPs.
Projects that focus on retaining water on the land through native plantings
versus habitat restoration are preferred.
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Eligibility

Link to Website

Contact Information

SWCDs are the only eligible applicants. Other organizations
may consider applying in partnership with SWCDs to help
develop and run the Cooperative Weed Management Area
project. Newly developing and existing CWMAs are eligible for
this RFP.

http://www.bwsr.state.mn.us/
grants/cwma/CWMA.html

Program Manager
Dan Shaw
Phone: (651) 296-0644
dan.shaw@state.mn.us

Only LGUs that meet the following criteria are eligible to apply
for loans:
• LGU has the ability to pledge its full faith and credit to
ensure repayment of a project implementation loan
• LGU has the authority to generate cash revenues for the
repayment of a loan
• LGU has the authority to enter into a loan agreement with
https://www.pca.state.mn.us/
the MPCA
water/financial-assistanceLGUs that meet these requirements include counties,
cities, townships, tribes, watershed districts, and watershed
nonpoint-source-watermanagement organizations. Joint powers organizations
pollution-projects-clean-watercomposed of previously mentioned entities are also eligible, but
partnership-and
must submit a resolution from at least one LGU that meets the
eligible criteria stating that they will participate in the project as
a loan sponsor. Local soil and water conservation districts and
other LGUs that are not eligible to serve as a loan sponsor may
partner as a project sponsor with another government entity,
such as a county or watershed district, which will serve as the
loan sponsor.

Counties, Cities, SWCDs, Watershed Districts and Watershed
Management Organizations

http://conservationcorps.org/
clean-water-funding

Cindy Penny
Phone: 651-757-2099
cynthia.penny@state.mn.us

Brian Miller
Phone: (651) 209-9900 ext. 19
brian.miller@conservationcorps.org
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Grant Program

Category

Conservation Partners
Legacy Grant
Natural Resources/
Program - Expedited Habitat Protection
Conservation Projects

Conservation Partners
Natural Resources/
Legacy Grant Program
Habitat Protection
- Traditional Projects

Environmental
and Conservation
Partnerships Grant
Program

Natural Resources/
Habitat Protection

Sponsor
Agency

General Info

MN DNR

Grant program to restore or enhance prairies, wetlands, forests, or habitat
for fish, game, or wildlife in Minnesota. Program provides non-competitive
grants from $5,000 to $50,000 with a 10% non-state match requirement,
and project cost cap of $75,000. Restoration and enhancement projects
will only be funded on lands in public ownership or waters designated as
public waters. All project sites must be open to the public for all seasons of
hunting and fishing.

MN DNR

Grant program to restore or enhance prairies, wetlands, forests, or habitat
for fish, game, or wildlife in Minnesota. Program provides competitive
grants of $5,000-$400,000 with a 10% non-state match requirement and a
total project cost cap of $575,000. Restoration and enhancement projects
will only be funded on lands in public ownership or waters designated as
public waters. All project sites must be open to the public for all seasons of
hunting and fishing.

MN DNR

Program to encourage the enhancement of fish, wildlife, and native
plant habitats; research and surveys of fish and wildlife directly related to
specific habitat improvement projects; and to encourage environmental
projects and related education activities through cooperation by private
organizations.

MN DNR

Motorized and non-motorized trail projects; maintenance/restoration of
existing recreational trails; development/ rehabilitation of recreational
trail linkages, including trail side and trail head facilities; environmental
awareness and safety education programs relating to the use of recreational
trails; and redesign/relocation of trails to benefit/minimize the impact to the
natural environment.

Federal Recreational
Trail Program

Recreation

Forest Stewardship
Program

Natural Resources/
Habitat Protection

MN DNR

Cost share program to provide technical advice and long range planning to
interested land owners. Forest stewardship plans are the outcome of the
program- plans are designed to meet landowner goals while maintaining
the sustainability of the land.

Lessard-Sams Outdoor Natural Resources/
Heritage Fund
Habitat Protection

LessardSams
Outdoor
Heritage
Council

The mission of the Outdoor Heritage Fund is to protect, restore, and
enhance wetlands, prairies, forests and habitat for fish, game and wildlife.
Priorities vary by region- see website for more information.

MN DNR

Program to assist communities with planting and caring for their trees, to
increase energy conservation, to reduce atmospheric carbon dioxide, and
to achieve other environmental benefits.

Minnesota ReLeaf
Program

Minnesota’s
Environment and
Natural Resources
Trust Fund

Natural Resources/
Habitat Protection

Water Quality

Funding is available for projects that provide multiple ecological and other
public benefits in at least one of the following seven environment and
natural resource areas:
• Foundational Natural Resource Data and Information
Legislative• Water Resources
Citizen
• Environmental Education
Commission
• Aquatic and Terrestrial Invasive Species
on
• Air Quality, Climate Change, and Renewable Energy
Minnesota
• Methods to Protect or Restore Land, Water, and Habitat
Resources
• Land Acquisition for Habitat and Recreation
(LCCMR)
It appears that stormwater monitoring would be an applicable use of the
funding. Applicants must be available to make a formal presentation to
LCCMR if selected and to be available for staff or commission member
questions.
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Eligibility

Link to Website

Contact Information

Eligible applicants are limited to local, regional, state, and
national non-profit organizations, including government entities.
Private individuals and for-profit organizations are not eligible
to apply for these grants. Continuous grant cycle - grant awards
made every other month until all funds are awarded (up to 5
rounds). Projects must be on public lands or waters.

http://www.dnr.state.mn.us/
grants/habitat/cpl/ecp-grantcycle.html

Jessica Lee
CPL Grant Program Coordinator
Phone: 651-259-5233 (St. Paul)
LSCPLGrants.DNR@state.mn.us

Eligible applicants are limited to local, regional, state, and
national non-profit organizations, including government entities.
Private individuals and for-profit organizations are not eligible to
apply for these grants.

http://www.dnr.state.mn.us/
grants/habitat/cpl/ecp-grantcycle.html

Jessica Lee
CPL Grant Program Coordinator
Phone: 651-259-5233 (St. Paul)
LSCPLGrants.DNR@state.mn.us

Private organizations, counties, cities, townships, and school
districts.

http://www.dnr.state.mn.us/
grants/habitat/env_cons_part.
html

Grants Manager
Local Grants Program
Department of Natural Resources
500 Lafayette Road, Box 10
St. Paul, MN 55155-4010

http://www.dnr.state.mn.us/
grants/recreation/trails_federal.
html

Dan Golner
Recreation Program Coordinator
Phone: 651-259-5599
Daniel.Golner@state.mn.us

https://www.dnr.state.mn.us/
woodlands/cost-share.html

Private Forest Program Coordinator
DNR Forestry
500 Lafayette Road, Box 44
St. Paul, MN 55155
Phone: (651) 259-5261

https://www.lsohc.leg.mn/
FY2020/index_call.html

Sandy Smith
Phone: (651) 297-7141
sandy.smith@lsohc.leg.mn

All projects must be sponsored by a unit of government,
preferably in cooperation with a local trail organization.

Financial assistance to woodland owners for completing
projects to practice good forest stewardship on their land. A
typical project is between 3 and 20 acres but could be smaller or
larger depending on land goals.

Program is open to all who want to apply.

Local units of government, nonprofit organizations, and schools.

The spirit and intent of the LCCMR is to provide access to
everyone for innovative ideas for environmental or natural
resource projects that could provide multiple ecological and
other public benefits to Minnesota and are consistent with
the LCCMR’s Six-Year Strategic Plan for the Environment
and Natural Resources Trust Fund and the adopted funding
priorities.

http://www.dnr.state.mn.us/
grants/forestmgmt/releaf.html

http://www.lccmr.leg.mn

Ken Holman
Program Coordinator
DNR Forestry
Phone: (651) 259-5269
ken.holman@dnr.state.mn.us

lccmr@lccmr.leg.mn
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Grant Program

Outdoor Recreation

Category

Recreation

Regional Sustainable
Natural Resources/
Development
Habitat Protection
Partnerships

State Wildlife Grant
Program

Natural Resources/
Habitat Protection

Sponsor
Agency

General Info

MN DNR

Program to increase and enhance outdoor recreation facilities. Eligible
projects include park acquisition and/or development/redevelopment
including, internal park trails, picnic shelters, playgrounds, athletic facilities,
boat accesses, fishing piers, swimming beaches and campgrounds.

University
of MN
Extension

The Regional Sustainable Development Partnerships (RSDP) connect
greater Minnesota communities to the University of Minnesota in order to
help solve problems and take advantage of new opportunities. As a part of
University of Minnesota Extension, RSDP brings together local talent and
resources with University of Minnesota knowledge and seed funding to
drive sustainability in four areas: agriculture and food systems, tourism and
resilient communities, natural resources, and clean energy.

MN DNR

To further the implementation Minnesota’s State Wildlife Action Plan
(SWAP) Tomorrow’s Habitat for the Wild and Rare, available on the
Minnesota DNR website at: http://mndnr.gov/cwcs, which focuses on
wildlife species in greatest conservation need (SGCNs). The term “wildlife”
means species of wild, free-ranging fauna, including terrestrial, aquatic, and
invertebrate species.
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Eligibility

Link to Website

Contact Information

Cities, counties, townships and recognized tribal governments.
Project proposals must include at least one of the eligible
primary outdoor recreation facilities in the Program Manual and
have a total project cost of at least $10,000.

http://www.dnr.state.mn.us/
grants/recreation/outdoor_rec.
html

Audrey Mularie, Southern
Minnesota, North Metro
(Phone: 651) 259-5549
audrey.mularie@state.mn.us

http://www.extension.umn.edu/
rsdp/

Kathryn Draeger
Statewide Director, Regional
Sustainable Development
Partnerships
draeg001@umn.edu
Phone: 612-625-3148
(Regional Executive Director
information on website)

http://www.dnr.state.mn.us/
grants

Wendy Crowell, Ecological
Resources Grants Coordinator
Phone: (651) 259-5085
wendy.crowell@state.mn.us

Any individual or organization.

Individuals, organizations, state and local entities, colleges and
universities.

