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INTRODUCTION

 This plan presents the results of a natural resource inventory conducted by Great River
Greening ecologists and provides recommendations for managing the Highwood Park Nature
Preserve (hereafter called “Highwood Preserve”) in an ecologically sound, socially acceptable
and economically feasible manner. The Preserve is adjacent to Taylor Park on the bluff above the
Mississippi River valley in southeastern Saint Paul (Figure 1, appended).

Neighbors of the Highwood Preserve and the District 1 Community Council of Saint Paul
have desired to protect the property from development and to restore its ecological health. As a
result of their efforts, the city of Saint Paul applied for and received a Fiscal Year 1999 Natural
and Scenic Grant of $155,000 from the Minnesota Department of Natural Resources (MN DNR).
The city of Saint Paul now owns the 12.73 acre property, which will be managed by the Division
of Parks and Recreation. In their grant application, the City wrote, “The land will be maintained
as a passive park, preserving native and rare plant species, trees, wildlife habitat and a view of
downtown Saint Paul and the Mississippi River.”

In July 1999, the District 1 Community Council received a Conservation Partners grant
from the MN DNR to fund this management plan and begin ecological restoration at the site.
Additional funding was approved for GIS mapping and inventory services through the Big
Rivers Partnership, a collaborative program administered by Great River Greening.

Plans for the Highwood Preserve have developed in the context of larger scale planning
efforts. In 1995 the city of Saint Paul Department of Planning and Economic Development
produced a development plan for the Highwood neighborhood, which called for wooded areas,
especially along the fragile bluff, to be preserved and protected. Additionally, the Preserve is
located within the area covered by the Pig’s Eye Greenscape planning project. The Pig’s Eye
Greenscape was a collaborative project to analyze the natural resources in a part of Saint Paul
stretching from Swede Hollow Park to the Fish Creek County Open Space. The resulting
management plan identified the need for preserving remnant natural areas along the river valley
and increasing connectivity between these remnants (Great River Greening 2000). The
Highwood Preserve offers an opportunity to improve the ecological quality of an area that helps
connect natural vegetation along the blufflands of this part of Saint Paul.

Although there is much current interest, community support, and on-the-ground volunteer
activity for the Highwood Preserve, a long-term management approach is vital to ensure the
successful restoration and management of the park’s natural resources. The first step in
developing a management plan was conducting a comprehensive ecological and cultural
inventory of the site’s current and historic conditions. This information greatly enhances the
ability to make recommendations specific to the Highwood Preserve, rather than relying on a
“cookie-cutter” approach. The management plan is largely built around an inventory of the site
conducted by Great River Greening ecologists in 1999 and 2000, supplemented by information
gathered from a variety of other sources.

This ecologically based plan considers social, cultural and economic aspects of the site
and helps guide management activities to achieve a long-term vision for the park. The document
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is meant to be adaptive and is based on the best information about the current and historic
conditions of the site. As the plan is implemented and additional information becomes available,
the plan will likely be adapted to achieve refined goals and refined methods for achieving these
goals.

General Management Goals
The following general goals guide the more specific goals and tasks described in this

management plan.

1. Permanently preserve the property as a natural area.
♦  Provide for permanent protection from development.
♦  Provide for permanent natural resource management.

2. Protect existing native biological diversity.
3. Improve ecological value of natural features.
4. Promote natural resource education.
5. Provide recreation for compatible public uses.
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NATURAL RESOURCES INVENTORY

Ecological Aspects

Landscape Context
The Highwood Preserve is located within an ecological region called the “St. Croix

Moraines and Outwash Plains” (see http://www.dnr.stat e.mn.us/ebm/ecs/ecs_s .html). This region is
dominated by a rolling glacial moraine with mixed loamy soils. At the south end of the moraine
is a series of flat outwash plains with sandy soils.

Most of the landscape surrounding the Highwood Preserve consists of urban and
suburban development on the bluffs above the Pig’s Eye Lake portion of the Mississippi River
floodplain. The Pig’s Eye Greenscape planning project identified the natural areas linked by the
oak-covered bluffs as a high priority for ecological improvement (Great River Greening 2000).
The Preserve may provide the best opportunity to restore native vegetation on a relatively large
parcel between the larger natural areas of Battle Creek Regional Park and Fish Creek County
Open Space.

Pre-European Settlement Vegetation
Based on the original land surveyor’s notes from the mid-1800s, the vegetation prior to

European settlement of the Saint Paul stretch of the Mississippi River valley was a mosaic of big
woods (elm, sugar maple and basswood), oak openings and barrens, wet prairies and marshes
and river bottom forest. Plant communities were influenced by fire (both lightning and human
set), soil type, slope and aspect, and hydrologic regime. The pre-settlement natural community
types occurring within the site boundaries of the Highwood Preserve area were probably oak
savanna, oak woodland-brushland and oak forest (Wovcha et al. 1995, Marschner 1974, MN
DNR 1993).

Oak Savanna
Oak savanna occurs where fire, grazing and/or soil and moisture conditions prevent a

closed canopied forest from developing. It is believed that savanna developed where fires swept
across the prairie and burned into forested areas. The only plants surviving were those that could
resprout following fire, such as oak and prairie species. The resulting structure is scattered trees
with a ground cover of prairie grasses and forbs. The trees are usually bur or northern pin oak,
with aspen clumps in moister pockets. The ground layer is often very diverse, with the most
common grasses being big bluestem, little bluestem, Indian grass and side-oats grama. Common
wildflowers include dotted blazing star, Missouri goldenrod, purple prairie-clover, hoary
puccoon and thimbleweed. In the absence of fire or other disturbances, oak savannas often grew
up to oak woodland-brushland and oak forest (see below). Very little oak savanna remains in the
region.
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Oak Woodland-Brushland
Oak woodland-brushland, like oak savanna, is transitional between open prairie and

forest. It has a patchy canopy of oak (and other) trees, but the ground layer is not dominated by
prairie species. Instead, young tree species along with American hazelnut, chokecherry, gray
dogwood and other shrubs form a dense brush layer. Historically, these shrubs resprouted after
fires passed through. In the absence of fire, most oak woodlands are changing to forest as young
trees fill in the canopy. Overgrown oak woodland is common along the bluffs near the Highwood
Preserve. Many of these areas may have been savanna at one time.

Oak Forest
Oak forest is one of the most widespread natural community types currently found in the

Twin Cities metro region. Many of these forests have grown up from savanna or woodland in the
absence of fire. Oaks are the dominant species, comprising at least 30% of the trees. Northern
pin oaks are common on dry sites, while northern red oaks are common on mesic (moist) sites.
Bur oaks and white oaks are found in both situations. Aspen, paper birch and black cherry are
also common canopy trees. In recent decades fire-sensitive tree species have appeared in oak
forests, and in mesic conditions they may be prevalent in the canopy. These species include
green ash, basswood, bitternut hickory and butternut. Mesic stands also generally have tall,
straight, single-stemmed trees that lack spreading lower branches. The shade of the forest canopy
results in a sparser shrub layer than in oak woodland-brushland but a more diverse ground layer.
Common herbaceous species include Pennsylvania sedge, wild geranium, hog-peanut, wild
sarsaparilla and Virginia creeper. Oaks do not regenerate well under a forest canopy, so over
time, in the absence of fire or other disturbance, oak forests often evolve into forests dominated
by sugar maple and basswood.

Land Use History
Black and white aerial photographs from 1940, 1953 and 1987 (Figure 2, appended)

provide a record of land use history at the Highwood Preserve. In 1940 all the major roads
around the site were already in place. The homestead was present, as were most of the farm
structures (barns, sheds, etc.). The access road was in its present position, and it appears that a
track led along the western and northern edges of the site, connecting neighboring properties.
Much of the Preserve was used for cultivation and pasture. Numerous old barbed-wire fences are
still present on the site, indicating that a significant portion of the site was grazed. The steep
bluff slopes along the west edge of the site were more open than they are today, with trees
(probably oaks) providing less than 50% cover. The slopes were likely grazed but were probably
never plowed. A few prairie species in an opening on the east side of the property indicate that
other parts of the property may not have been plowed either. North of the homestead an apple
orchard was maintained, and a few of these trees persist. A square (roughly an acre) in the
northeast corner of the property was densely covered with trees and shrubs. Perhaps it was used
as a woodlot.

Between 1940 and 1953 the site did not change drastically. The agricultural fields still
covered the same area, and the orchard was still maintained. Brush was starting to fill in the
space between the larger, pre-existing trees along the north edge of the property. A few trees and
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shrubs were starting to grow into the south edge of the field along the access road. The bluff
slopes were still fairly open and may still have been grazed.

By 1987 the landscape in and around the Highwood Preserve had changed markedly.
Many new houses surrounded the site, and wooded areas had developed much denser canopies.
The bluffs in particular had a complete canopy cover. The agricultural fields had been
abandoned, and trees and shrubs were invading them from all sides. The orchard had filled with
brush, and much of the southern and eastern parts of the property had dense cover. The wooded
square in the northeast corner was no longer as distinct as it had been. The central opening of the
property was probably maintained by mowing. The large gravel area at the turn in the access
road south of the homestead had been installed.

By the time of the site inventories in 1999 the homestead and satellite buildings had been
removed, and the brushy areas in the former agricultural fields had grown noticeably taller and
denser (see the Current Land Cover and Vegetation section, page 6).

Soil Survey
The Soil Survey of Washington and Ramsey counties was used as a general source of

information to assess the soils of the site (U.S. Department of Agriculture 1980). Most units on
the soil survey maps are greater than two acres, but some inclusions of different soil types are
also listed. A Great River Greening ecologist also conducted follow-up field checking during the
1999-2000 field seasons to refine the survey for the Highwood Preserve. Soils were probed with
a Dutch soil auger to verify soil type and map possible areas of small inclusions that were not
mapped by the Soil Conservation Service.

Most soils mapped by the SCS within the Preserve are composed of two major soil series:
Mahtomedi-Kingsley Complex (896C, 896D, 896F) and Mahtomedi Variant – Rock Outcrop
Complex (1820F). There is a similar soil series (Demontreville Loamy Fine Sand, 453B) in the
southwest corner of the site. All three series are well drained to excessively drained soils with
loamy sand or sandy loam texture in the upper layers. In general, these soil types have little
organic matter, low fertility and low water-holding capacity. Mulch is necessary to protect tree
seedlings, which may not survive a dry year following planting.

In the southeast corner of the Preserve is a small area of much moister soil: Poskin silt
loam (507). The access road passes through this corner of the property, so the natural soil has
been completely altered. Another small area (0.3 acres) of Poskin silt loam was verified during
ecological field surveys. This area, which was not mapped by the SCS, is located in the center of
the site and surrounded by Mahtomedi-Kingsley Complex. See Figure 3 (appended) for a soil
map.

Mahtomedi-Kingsley Complex
The Mahtomedi-Kingsley Complex covers most of the site. In these areas Mahtomedi

soils (loamy sand) and Kingsley soils (sandy loam) are intricately mixed. On 3%-12% slopes
(896C) the surface layer is dark yellowish-brown loamy sand (Mahtomedi) about 8 inches deep
or grayish-brown sandy loam (Kingsley) about 6 inches deep. On 12%-25% slopes (896D) the
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surface layer is very dark gray loamy sand (Mahtomedi) about 5 inches deep or dark gray sandy
loam (Kingsley) about 3 inches deep (with a subsurface layer about 12 inches thick). On 25%-
40% slopes (896F) the surface layer is dark gray loamy sand (Mahtomedi) about 3 inches deep or
very dark gray sandy loam (Kingsley) about 3 inches deep (with a subsurface layer about 8
inches thick).

Mahtomedi Variant–Rock Outcrop Complex 25%-60% Slopes
This soil complex is found on the steep bluff along the western edge of the site. No rock

outcrop is present, but the Mahtomedi Variant soil is very steep, highly erodible and excessively
drained. The surface layer is very dark gray sandy loam about 3 inches deep. Depth to bedrock is
usually 40-80 inches.

Demontreville Loamy Fine Sand 2%-6% Slopes
Restricted to the southwest corner of the site, this soil type of convex crests and slight

rises is well drained. The surface layer is dark grayish brown loamy fine sand about 7 inches
deep. The subsurface and upper subsoil layers, which are similar, are about 17 inches thick
combined. The upper layers are rapidly permeable, but the underlying sediments have
moderately slow permeability.

Poskin Silt Loam
The surface layer of this soil, found in drainageways and depressions, is black silt loam

about 13 inches deep. It is somewhat poorly drained, and surface water runoff from adjacent
slopes may pond for short periods. Permeability is moderate in the silty mantle but very rapid in
the underlying sand and gravel. Water-holding capacity is moderate, and levels of fertility and
organic matter are low. In contrast to the predominant soil series on the site, the pocket of Poskin
soil in a small depression presents an opportunity to restore and manage a mesic to wet plant
community.

Current Land Cover and Vegetation

Invasive Species

Common buckthorn (Rhamnus cathartica, plant nomenclature follows Gleason and
Cronquist 1991) is by far the most abundant invasive species at the Highwood Preserve, and its
density was surveyed throughout all the management units. Figure 4 (appended) shows the
varying levels of buckthorn infestation throughout the Preserve. The three levels are described in
Table 1 (page 7). The presence of other invasive species is indicated in the sections for
individual management units below. Methods for removing most of these species are described
in the Restoration and Management Recommendations section (page 16) and Appendix C.
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Table 1. Levels of buckthorn infestion.

Level*      Trees (>4 in. diameter)/100 ft2    Saplings/100 ft2    Seedlings/100 ft2

Level 1 <1 <5 <3
Level 2 <5 <10 <10
Level 3 >5 >10 100
* Originally described by John Moriarty of Ramsey County Parks

Land Cover Types

As part of an effort to classify land cover for the entire metropolitan Mississippi River
valley, land cover was mapped for the Highwood Preserve and the adjacent landscape in 1999
using the new Minnesota Land Cover Classification System (MLCCS; Leete et al. 2001; Figure
5, appended). Land cover is defined as the physical cover, including vegetation (natural or
planted) and human constructions (buildings, roads, etc.) that reside on the landscape. For natural
communities, the MLCCS uses the MN DNR natural community classification system (MN
DNR 1993).

The land cover map of the Highwood Preserve served as a framework for a more detailed
site inventory. As a first step in the inventory, the land cover polygons were divided into smaller
management units (Figure 6, appended). Additional information supplementing the field
inventory included MN DNR Natural Heritage Database information, the MN DNR County
Biological Survey data and the County Soil Survey. Below are descriptions of land cover types
as well as the management units within them.

Areas with Impervious Cover (1.2 acres)

The land cover map for the region shows two areas with impervious cover within the
Highwood Preserve. One area is in the southeast corner along the access road. The second and
larger area with impervious cover is around the gravel parking area where the access road enters
the Preserve. In both of these areas most of the land not covered by impervious surfaces is
covered by trees. The area around the gravel parking lot was divided into three management
units.

Homestead Site (0.4 acres). Now that the homestead has been torn down and regraded,
this unit is dominated by weedy species growing on disturbed soil. Species include burdock
(Arctium minus), creeping Charlie (Glechoma hederacea), Kentucky bluegrass (Poa pratensis),
smooth brome (Bromus inermis), Canada goldenrod (Solidago canadensis), dandelion
(Taraxacum officinale), plantain (Plantago major), clover (Trifolium repens), wood sorrel
(Oxalis stricta) and Mexican bamboo (Polygonum mexicana), which can be highly invasive.

Parking Area (0.4 acres). This compacted gravel lot is nearly devoid of vegetation.

Cottonwood/Boxelder Woodland (0.2 acres). This small disturbed unit squeezed between
the parking lot and a neighboring residence is dominated by cottonwood (Populus deltoides),
boxelder (Acer negundo) and black locust (Robinia pseudoacacia) trees.
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Disturbed Deciduous Woodland (6.1 acres)

This area, where trees and shrubs have invaded the abandoned agricultural fields, is
dominated by green ash (Fraxinus pennsylvanica), boxelder, Siberian elm (Ulmus pumila),
American elm (Ulmus americana), common buckthorn, Tartarian honeysuckle (Lonicera
tatarica) and smooth sumac (Rhus glabra). There are two patches of this cover type, east and
west, separated by the old field. The management units described below are identified as being
within the east or west patch. See Appendix A for a list of common species in the Disturbed
Deciduous Woodland and Oak Woodland units.

Sumac Grove (West, 0.9 acres). Young green ash trees are scattered within a thicket of
sumac.

Green Ash/Boxelder Woodland with Grassy Openings (West, 0.7 acres). Thickets of
Tartarian honeysuckle surround the widely spaced trees in this transition area between the open
field and denser woodland.

Old Orchard (West, 0.2 acres). Four to five apple trees grow in this grassy unit. Invading
buckthorn and honeysuckle were removed in 2000.

Cottonwood/Green Ash/Elm Woodland (West, 1.3 acres). The tall trees in this woodland
separate the open field from the oak forest. Black locust trees have been kept short in one spot to
preserve the view of downtown Saint Paul from the old homesite. At the northern end serious
soil erosion problems are occurring along two converging gullies.

Black Locust Woodland (West, 0.3 acres). This small unit along the edge of the property
is dominated by invasive black locust trees.

Black Locust Stand (East, 0.4 acres). This stand of nearly pure black locust has a denser
canopy than the woodland to the south.

Elm/Buckthorn Woodland (East, 1.0 acres). This unit was recently a thicket consisting of
widely spaced young elm trees surrounded by a dense cover of buckthorn and other shrubs. The
buckthorn and honeysuckle was removed during the winter of 2000-2001, and the unit is now
sunny and open. This unit contains purple twayblade (Liparis liliifolia; Figure 7, page 11), which
may respond positively to the opened canopy.

Elm/Green Ash Woodland (East, 1.2 acres). This cover type is in two patches, separated
by the Elm/Buckthorn Woodland unit, which has a more open canopy (described above). A few
northern pin oaks are mixed in with the other trees, and two lines of silver maple trees were
planted along an old fenceline. This unit also contains purple twayblade.

Prairie Remnant (East, 0.1 acres). This south-facing opening between the Black Locust
Stand and the Elm/Green Ash Woodland contains a few prairie species, indicating that it may not
have been plowed for agriculture. The shrub smooth sumac was a common shrub in this opening,
but most of it is dead. The prairie remnant continues into the adjacent old field (see below). See
Appendix A for a list of species found in the remnant.
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Old Field (3.1 acres)
This open area at the heart of the Preserve maintains the aura of the old farmstead. The

area includes the yard of the old house and the field to the east, including a patch of remnant
prairie. See Appendix A for a list of species found in the old field. Included in this land cover
type are five management units.

Prairie Remnant (0.1 acres). This small, west-facing portion of the field contains a few
remnant prairie species. It is part of the prairie remnant within the Disturbed Deciduous
Woodland unit but contains fewer smooth sumac shrubs than that portion. Species found in the
remnant are listed in Appendix A.

Old Field (2.2 acres). This unit constitutes the primary portion of the old field land cover
type. Buckthorn is invading from woodland edges.

Depression (0.3 acres). Within the old field is a small, shallow depression on Poskin silt
loam, where the soil is moister than in the rest of the old field. Reed canary grass (Phalaris
arundinacea) is found in the depression.

Planted Trees (0.3 acres). Just north of the farmstead site several trees were planted,
including a large American elm, blue spruce, lilac and Crimson King variety of Norway maple.

Yard (0.2 acres). The yard to the homestead is still dominated by Kentucky bluegrass,
along with other non-native grasses like smooth brome. This yard was probably the source of the
creeping Charlie that has invaded the surrounding woodland.

Oak Forest (2.1 acres)
This forest is part of an oak-dominated forest that stretches all along this portion of the

bluff in Saint Paul.

Mesic Oak Forest (1.4 acres). This portion of the oak forest has a northwesterly aspect,
which results in a fairly moist environment. The western portion, just south of the neighboring
residence, is the highest-quality natural community in the Highwood Preserve. Buckthorn
density is low (Figure 4, appended), and the diversity of understory plants is relatively high.
Species observed in the Mesic Oak Forest unit are listed in Appendix A. A road grade (platted
but not installed) with a powerline above it runs through the unit from a residence on the south to
a residence on the west.

Dry Oak Forest (0.7 acres). With a southwesterly aspect, this portion of the oak forest is
drier and brushier, with a lower, more broken canopy, as compared with the Mesic Oak Forest
unit. Within the Dry Oak Forest is a knoll where the bur oaks are particularly widely spaced,
with low, spreading branches. This knoll was probably an oak savanna before fire suppression.
See Appendix A for a list of species found in this unit.
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Oak Woodland-Brushland (0.8 acres)

This woodland, with a significant component of oak trees in the canopy, is divided into
two patches (0.4 acres each), which are connected outside the property boundary. The canopy of
the eastern patch is nearly pure oak, while the western patch contains more elm and cottonwood.
The understory of both units is poor quality, but the western unit does contain some ostrich fern
(Matteuccia struthiopteris). Species observed in the Oak Woodland-Brushland are combined
with those in Disturbed Deciduous Woodland in Appendix A. A powerline runs through the
western unit, and the road grade (platted but not installed) below it slopes gradually to the west,
contributing to the severe erosion in the gullies below.

Aspen Forest (1.3 acres)
Young aspen trees have largely closed the canopy of this forest. The southern portion is

more purely aspen than the northern portion. The earthworm population is very high, preventing
the accumulation of any leaf litter. Purple twayblade (Figure 7, page 11) is relatively common.
See Appendix A for a list of species found in the Aspen Forest unit.

Rare Species

Only one rare species has been recorded at the Highwood Preserve: purple twayblade
(Liparis liliifolia, also called lilia-leafed twayblade; Figure 7, page 11). Only one other
occurrence of this species has been documented in Ramsey County. The population on the
Preserve consists of hundreds of individuals spread through several management units.
Twayblade is not listed or regulated by the MN DNR. It grows predominantly in open woodlands
but has also been found in prairies. At Macalester College’s Katherine Ordway Natural History
Area in Inver Grove Heights, the purple twayblade responded vigorously to a woodland fire.

Because the twayblade at the Highwood Preserve grows in both open and shaded areas,
some of which will be opened up and burned and some of which will remain shaded, the
population should be secure. While a changing environment (such as savanna restoration or
maturing aspen forest) in one unit may be detrimental, habitat in other units will likely be
maintained or improved.

Wildlife
Comprehensive wildlife surveys were not conducted, but several wildlife species were

observed during plant inventories. In summer, great blue herons and great egrets often fly over
Highwood Preserve as they head in and out of their nesting colony by the river to the west. In
winter, bald eagles also fly over fairly frequently. Pocket gophers have left mounds of freshly
dug soil in the old field. A large, hollow red oak in the Mesic Oak Forest unit probably provides
important habitat to small mammals.

An eastern meadowlark was seen in the old field in spring 2001. This bird species is
common in agricultural areas, but it has declined in the metro area as the amount of pasture has
decreased. Perhaps these birds nest at the Preserve. As the prairie is restored and expanded,
habitat for grassland birds like the meadowlark will improve. Other birds observed and assumed
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breeding include House Wren, Indigo Bunting, Great Crested Flycatcher, and Red-eyed Vireo.
Local ornithologists and other wildlife managers can increase knowledge about the Preserve by
surveying for reptiles, amphibians, bird species, small and large mammals and insects.

The most obvious and critical wildlife issue to address on the site is white-tailed deer
over-population and the resulting impact on existing native vegetation and future restoration
projects. The deer probably prevent certain tasty wildflowers and woody plants from becoming
established, and they could potentially devastate any plantings because they often prefer nursery-
grown plants. Because the site is surrounded by residential properties, deer harvesting and
population control is probably impossible. Temporary fencing could be installed around sensitve
areas to prevent deer damage. (One option is described at http://www.deerxlandscape.com/cgi-
bin/webc.cgi/BlankPage4.html)

Figure 7. Purple Twayblade (Liparis liliifolia).

For more information on the twayblade, see the following website:
www.speciesat risk.gc.ca/species/English/SearchDetail.cfm? SpeciesID=227
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Socio-Cultural Aspects

Current site uses
Currently, the Highwood Preserve is passive public open space. Few people appear to use

the site, but there is occasional ATV traffic. Several historic structures were recently removed
from the site, including the original farm house and several small farm buildings. A small
compacted area (0.4 acres) at the southeast corner of the site is currently being leased to a
construction firm as an equipment and materials storage area. This lease will expire on October
1, 2001, and will not be renewed.

Views
There are several prominent views to the river valley and within the site itself. Five are

shown in Figure 8 (appended). View 1, at the entrance area, looks out over the open field,
providing the feel of an old homestead. View 2, at the old homesite, offers a view of downtown
Saint Paul through a gap in the trees. Views 3 and 4 look out over the open field, and the bluff on
the far side of the Mississippi River is visible in the distance. View 5 in the northwestern corner
looks out through the trees to the river valley.

Trails
There are a few existing trails at Highwood Preserve (Figure 8, appended). The gravel

access road ends at the old homesite, and two parallel trails enter from Taylor Park. In addition, a
small network of trails in the woodlands of the northwest corner, some of which are causing
erosion, connect neighboring residences. Other minor trails throughout the woodlands are
maintained only by deer traffic.
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GENERAL SCHEDULE OF RESTORATION TASKS

Accomplishments to Date

Great River Greening removed most of the buckthorn from the Highwood Preserve in
2000 and winter 2001 (Figure 4, appended). In addition, 134 Great River Greening volunteers
planted native trees and shrubs on April 28, 2001 to replace buckthorn in portions of the Oak
Woodland-Brushland and Oak Savanna target areas (including part of adjacent Taylor Park). The
general planting area is shown in Figure 9 (appended), and the species planted are listed in Table
2.

Table 2. Species planted on April 28, 2001. (For planting locations see Figure 9,
appended)

Common Name    Scientific Name Main Planting  Western Southern
Blue Beech Carpinus caroliniana 6 3
Butternut Juglans cinerea 2 2
Ironwood Ostrya virginiana 8 4
White Pine Pinus strobus 6 6
Black Cherry Prunus serotina 3 2 5
Northern Pin Oak Quercus ellipsoidalis 5 5
Bur Oak Quercus macrocarpa 4 6
Red Oak Quercus rubra 5
Juneberry Amelanchier laevis 12 2
Bush Honeysuckle Diervilla lonicera 70
Pagoda Dogwood Cornus alternifolia 17 3
Gray Dogwood Cornus racemosa 36 9
American Hazelnut Corylus americana 36 9
Ninebark Physocarpus opulifolius 36 9
Choke Cherry Prunus virginiana 10
Missouri Gooseberry Ribes missouriensis 39
Red-berried Elder Sambucus racemosa 30
Nannyberry Viburnum lentago 19 3
Downy Arrrow-wood Viburnum rafinesquianum 43 5

Restoration Priorities
Removing the remainder of the buckthorn and other invasive woody species is the

highest priority for future work, along with preventing them from dominating again. This will
allow native species to gain a stronger foothold. Only a few months after the first removal, new
seedlings have already appeared in the cleared area. After controlling invasive woody species,
the highest priority is restoring the prairie/savanna mosaic, which forms the heart of the
Highwood Preserve. Increasing the diversity of native plants and reducing soil erosion in the
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forests and woodlands is also important but a lower priority. Restoration tasks are outlined and
ranked by priority in Table 3 (page 15), and detailed instructions are provided in the Restoration
and Management Recommendations section (page 16). The timeline in Table 3 assumes that
work would start on all restoration targets simultaneously. If, for example, starting the
prairie/savanna mosaic is delayed until spring 2003, then all subsequent tasks would be pushed
back accordingly.

Restoration work can be accomplished with a combination of city crews, contractors and
volunteers. Removal of invasive woody species can be done by any of them, but volunteers may
prefer to help with planting rather than removal. City policy prevents volunteers from using
power tools or chemicals, but volunteers can still participate in tasks that require them (such as
cutting and treating shrubs) by helping paid crews with other parts of the tasks (such as hauling
cut brush). Having volunteers plant native shrubs and herbaceous species will increase a sense of
ownership of the Preserve, particularly if neighbors and schoolchildren are involved. Restoration
of the prairie/savanna mosaic requires the skills of experienced contractors with the right
equipment, but volunteers could take part in planting additional species to increase diversity after
native grasses have become established.

Funding for implementing the restoration work must be pursued. The community can
explore grant opportunities and encourage city officials to provide funding. Two possible sources
of funding are additional grants from MN DNR (Conservation Partners Grant Program) and the
Big Rivers Partnership (administered by Great River Greening). The successful results of the
previous grants should convince potential funding agencies that restoring natural communities to
the Highwood Preserve is a worthy investment.
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Table 3. Restoration Timeline.
Shading indicates level of priority. Unshaded tasks are highest priority, decreasing with

darkness. Within each shade, restoration targets to the left are higher priority than those to the
right. Refer to the Restoration and Management Recommendations section (page 16) for more
detailed instructions. “Cr” refers to city crew, “Co” to contractor, and “V” to volunteers.

   RESTORATION TARGETS

Date
Prairie/Savanna

Mosaic
Oak Woodland-

Brushland Oak Forest Aspen Forest
Summer
2001 to
Winter
2002

Cut and treat all black
locusts. Remove other
trees and shrubs from
savanna areas  to reach
30% tree cover and
scattered shrub clumps.
                        (Cr, Co, V)

Remove Siberian elm,
plus additional trees to
achieve ~50% canopy.
Cut/treat buckthorn
and honeysuckle >2
feet t all.
                            (Cr, Co, V)

Cut and treat black
locust, buckthorn, and
honeysuckle >2 feet
tall. Spray creeping
Charlie

                        (Cr, Co, V)

Cut and treat
buckthorn and
honeysuckle >2 feet
tall.

                    (Cr, Co, V)

Spring
2002

Mow, spray, spray
again, then burn and
sow seed.

                                 (Co)

Plant oaks to achieve
>50% oaks. Plant
native shrubs  and
herbaceous pl ants
throughout.              (V)

Plant oaks and shrubs
to replace the bl ack
locusts. Plant native
shrubs and herbaceous
plants throughout.     (V)

Plant native shrubs
and herbaceous
plants throughout.

                                      (V)

Lower
Priority

Place wattles on st eep
slopes to reduce
erosion. Plant ground
cover.                      (Cr, V)

Place wattles on st eep
slopes to reduce
erosion. Plant ground
cover.                   (Cr, V)

Lowest
Priority

Add soil amendments
in disturbed units.    (Cr)

Summers
2002-04

Mow as frequently as
necessary to  prevent
weeds from setting
seed.
                            (Cr, Co)

Check every 2 years
for buckthorn and
honeysuckle. Cut and
treat any >2 feet tall.
                            (Cr, Co, V)

Check every 2 years  for
black locust , buckthorn
or honeysuckle. Cut
and treat any >2 ft . t all.
                              (Cr, Co, V)

Check every 2 years
for buckthorn or
honeysuckle. Cut and
treat any >2 ft . t all.
                         (Cr, Co, V)

Springs
2005-?

Burn entire area i f
enough fuel has
accumulat ed.           (Co)

Summers
2005-?

Monitor percent native
species.

                              (Cr, Co, V)

Continue to remove
invasives every 2
years . Monitor percent
native species.
Remove young trees  to
maintain <70% cover,
if necessary.  (Cr, Co, V)

Continue to remove
invasives every 2 years .
Monitor percent native
species.

                              (Cr, Co, V)

Continue to remove
invasives every 2
years . Monitor
percent native
species.

                         (Cr, Co, V)

? When 80% native,
divide into 2-3 burn
units. Burn each unit
every 3-5 years.       (Co)

Spring,
Year?

Till small circles  and
plant additional prairie
species to  increase
diversity.         (Cr, Co, V)

? Monitor patches  of
invasive species. Mark
and treat them.    (Cr, Co)
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RESTORATION AND MANAGEMENT
RECOMMENDATIONS

Adaptive Management
To achieve the general management goals for Highwood Preserve that were outlined in

the Introduction, natural plant community types should be restored to most of the area. In
particular, this restoration will improve ecological quality and provide opportunities for natural
resource education. Goals and methods for restoring specific parts of the Preserve are described
below, but the methods must be flexible. Given the uncertainty associated with many of the
tasks, such as the unique response of the site to management efforts, an adaptive management
approach is recommended. The process of adaptive management includes setting clear goals and
implementing the best known methods to achieve these goals. The results of this management
should be monitored, and future practices should be modified as needed to increase their
effectiveness. Monitoring the site is essential for determining if and how the methods should be
modified. The Division of Parks and Recreation, the District 1 Community Council or local
school groups could conduct the monitoring at the Preserve, potentially with support from Great
River Greening’s River Steward Program.

Restoration Targets
Based on the results of the natural resource inventory and analysis of pre-settlement

vegetation, past land use history, and current environmental and cultural conditions, the
Highwood Preserve has been divided into four natural community management types (Figure 9,
appended). Suggestions for the entrance area are included in the Socio-Cultural
Recommendations section (page 26).

          Page
1. Oak forest 17

2. Oak woodland-brushland 19

3. Prairie/savanna mosaic 21
A. Mesic prairie
B. Wet prairie
C. Dry prairie
D. Oak savanna

4. Aspen forest 25
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Oak Forest

Management Units Targeted for Oak Forest

The area targeted for Oak Forest includes the Mesic Oak Forest management unit, along
with the adjacent Cottonwood/Green Ash/Elm Woodland and Black Locust Woodland units. The
Mesic Oak Forest already resembles the target community, but its quality can be improved. The
disturbed woodland of the other management units has a well-developed tree canopy, so steering
it toward oak forest would involve less effort than steering it toward oak woodland or savanna,
which would require extensive tree cutting. Furthermore, the additional area of oak forest would
increase the width of the narrow band of oak-dominated forest along the bluff in this part of
Saint Paul.

The oak forest target for this area is described in the Pre-European Settlement Vegetation
section of this plan (page 3). The parts near the field edge would more closely resemble drier
examples of oak forest with a somewhat shorter and sparser canopy, while the parts farther away
would be more mesic, containing more fire-sensitive species. Trees have been kept short in one
part of the Cottonwood/Green Ash/Elm Woodland unit to maintain the view of downtown Saint
Paul from the homesite. This part is now dominated by small black locusts. To preserve the
view, these locusts should be replaced with native shrubs.

Restoration and Management Goals

The oak forest restoration can be judged successful when all of the following conditions
are met. When these goals are achieved, even higher goals (such as 90% native shrubs and forbs)
can be considered.

♦  Oak-dominated tree canopy cover (>70% cover) is maintained.
♦  Oaks comprise >50% of tree cover; black locust is eliminated.
♦  >80% of shrubs and forbs are native to oak forests (see Appendix B).
♦  Soil health is improved.

Methods of achieving management goals

1. Increase proportion of oaks in disturbed woodland units
Tasks:

♦  Remove all black locust trees.
♦  Treat stumps with chemicals as recommended in Appendix C.
♦  In the area where a view of downtown Saint Paul is maintained, plant native shrubs to

replace the black locust.
♦  In canopy openings plant northern red oaks (Quercus rubra) and white oaks (Quercus

alba) tall enough to avoid deer browsing.

Monitoring and maintenance:
♦  Check black locust stumps annually, and treat resprouting roots chemically.
♦  Replace any planted oaks that have died.
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2. Reduce populations of invasive plants
Tasks:

♦  Cut buckthorn (Rhamnus cathartica) and honeysuckle (Lonicera tatarica) >2 feet tall
and treat the stumps chemically as recommended in Appendix C.

♦  Control buckthorn seedlings (<2 feet tall) by hand-pulling, occasional prescribed
burns, or foliar spray in the fall when other species have gone dormant.

♦  Control creeping Charlie by spraying with glyphosate (Roundup) as long as it can be
done without harming native plants.

♦  Work with neighboring property owners to control invasives in the surrounding
forest.

Monitoring and maintenance:
♦  Return every 2 years to cut and treat any buckthorn or honeysuckle that has grown

taller than 2 feet. (Seeds will be imported by birds, so this control will probably
continue indefinitely, but the most intensive labor will be required in the first years.)

♦  Monitor particularly dense patches of invasive species, such as creeping Charlie, by
estimating their size and density. Control them when necessary.

3. Increase native shrub and forb diversity
Tasks:

♦  Plant and mulch shrubs and herbaceous plants native to oak forests (see Appendix B)
into areas where invasive species are under control. Shrub cover should be fairly
sparse (<30%), but herbaceous cover can be dense.

♦  If necessary, protect young plants from deer by fencing individuals or groups with
hardware cloth (or electric fence that can run off a battery and be moved as needed).

Monitoring and maintenance:
♦  Water plants when less than 1 inch of rain occurs per week during the first year after

planting.
♦  Monitor the percentage of native shrubs and forbs by surveying at least 10 randomly

placed plots throughout the Mesic Oak Forest unit and 10 throughout the disturbed
woodland units. Estimate the percent cover of native plants in each plot.

♦  Survey the site for deer browsing and the effectiveness of protection measures.
♦  If the survival of herbaceous plants is low, but deer browsing is not the cause,

monitor the level of infestation by non-native earthworms, which can alter the soil in
ways detrimental to many native woodland forbs. The following website provides
monitoring methods: http://www.nrri.umn.edu/worms/conductingsurveys.html. Earthworms
tend to dislike oak leaves, so they may not be a problem in this unit.

♦  If earthworms do not appear to be causing herbaceous plant mortality, then replace
dead plants, but protect them from deer, if necessary. If earthworms do appear to
cause plant mortality, then seek advice from contacts at the website above about
species less sensitive to earthworms.
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4. Improve soil health
Tasks:

♦  In the disturbed woodland units add a few inches of leaf compost, uncomposted
leaves or wood chips to places where native plant cover is minimal.

♦  Reduce erosion on steep slopes by bundling cut brush into wattles and staking them
across the slope to slow the flow of water runoff (Figure 10). Stabilize the soil by
planting native, shade-tolerant, herbaceous species that can form a dense ground
cover (such as Virginia waterleaf [Hydrophyllum virginiana], hog-peanut
[Amphicarpaea bracteata], wild ginger [Asarum canadense], and Pennsylvania sedge
[Carex pensylvanica]).

Monitoring and maintenance:
♦  Monitor the spread of ground cover planting on the slopes. If the plants are spreading

too slowly to reduce erosion, plant more of them or new species better suited to the
site.

Figure 10. Wattle installation.

Oak Woodland-Brushland

Management Units Targeted for Oak Woodland-Brushland

The area targeted for oak woodland-brushland includes the management units along the
north edge of the site and in the northwest corner that already are identified as oak woodland-

http://www.ianr.unl.edu/pubs/soil/g1307.htm
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brushland. In addition, the two patches of Elm/Green Ash Woodland and the Dry Oak Forest
(including the knoll) should be converted. The Elm/Green Ash Woodland units will be
surrounded by the prairie/savanna mosaic, but it has a canopy too dense for easy conversion to
savanna. Because the surrounding prairie/savanna should be burned periodically, woodland (as a
fire-dependent community) is more appropriate than forest. The Dry Oak Forest unit still
maintains some of the open characteristics of its woodland past, so restoration to oak woodland-
brushland would be relatively easy. The target community is described in the Pre-European
Settlement Vegetation section of this plan (page 3).

Restoration and management goals

Oak woodland-brushland restoration can be judged successful when all of the following
conditions are met. When these goals are achieved, even higher goals (such as 90% native shrubs
and forbs) can be considered.

♦  Tree canopy cover is 10%-70% (50% ideal), of which more than half is comprised of
oaks.

♦  >80% of shrubs and forbs are native species (see Appendix B).
♦  Soil erosion has been reduced on steep slopes.

Methods of achieving management goals

1. Reduce canopy cover and increase proportion of oaks, where necessary
Tasks:

♦  Kill all Siberian elm (Ulmus pumila) trees by methods recommended in Appendix C.
♦  Remove additional trees (smaller than 1 foot diameter) to achieve <70% canopy

cover. Tree species should be removed (and stumps treated) in the following order:
silver maple (Acer saccharinum), boxelder (Acer negundo), hackberry (Celtis
occidentalis), American elm (Ulmus americana), green ash (Fraxinus pennsylvanica).
If oaks constitute a canopy with >70% cover, then some should be thinned out,
leaving a variety of sizes. The canopy of the knoll in the northwestern corner should
be reduced to approximately 50%.

♦  If oaks comprise less than half the canopy trees, then even more of the tree species
listed above should be removed. In their places plant bur oak (Quercus macrocarpa)
and northern pin oak (Quercus ellipsoidalis) tall enough to avoid deer browsing.

♦  Allow fires in the adjacent prairies and savannas to burn into the Oak Woodland-
Brushland.

Monitoring and maintenance:
♦  Replace any planted oaks that have died.
♦  Check every 5 years and remove young trees to maintain <70% canopy cover

(assuming fire doesn’t do it).

2. Reduce populations of invasive plants
Tasks:

Control and monitor invasive species as described for the Oak Forest restoration.
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3. Increase native shrub and forb diversity
Tasks:

Shrubs and forbs should be planted, mulched and watered (and possibly protected from
deer) as described for the Oak Forest restoration, using species native to oak woodland-
brushlands (see Appendix B). The shrub layer should be dense, particularly under canopy
openings. Herbaceous plants are less diverse and less dense than in oak forests, so earthworms
are probably not a great a concern.

On the knoll in the northwestern corner of the Preserve, where the tree canopy should be
reduced to approximately 50%, the soil is appropriate for some prairie grasses and wildflowers.
Use species recommended for the Oak Savanna target area, and keep shrub cover sparse.

4. Reduce soil erosion
Tasks:

♦  Reduce erosion on steep slopes by bundling cut brush into wattles and staking them
across the slope to slow the flow of water runoff (Figure 10, page 19). Stabilize the
soil by planting native, shade-tolerant, herbaceous species that can form a dense
ground cover (such as hog-peanut [Amphicarpaea bracteata], starry false Solomon’s
seal [Smilacina stellata], large-leaved aster [Aster macrophyllus], and Pennsylvania
sedge [Carex pensylvanica]).

Monitoring and maintenance:
♦  Monitor the spread of ground cover planting on the slopes. If the plants are spreading

too slowly to reduce erosion, plant more of them or new species better suited to the
site.

Prairie/Savanna Mosaic

Management Units Targeted for Prairie and Oak Savanna

The area targeted for Prairie and Oak Savanna includes most of the center of the
Preserve, divided into four separate targets: mesic (moist) prairie, wet prairie, dry prairie, and
oak savanna. Although the targets are different, methods for achieving them are similar.

A. Mesic Prairie
Mesic prairie should be restored to the Old Field unit (but not the depression within it),

along with the Yard, Planted Trees, and Homesite units near the old home site. This area is
nearly treeless, lending itself to relatively easy prairie restoration.

Prairies are dominated by native grasses and forbs (wildflowers). Historically, they
occurred wherever fires prevented trees and shrubs from becoming established, but a few clumps
of woody plants are often scattered around prairies. Mesic prairies grow on soils with thick, dark
mineral surface layers, ranging in texture from silty to sandy, with loamy, well-drained soils
being most common. Mesic prairies are distinguishable from other types of prairies primarily by
landform and soil rather than species composition, because different types of prairies share many
of the same species. Typical species are listed in Appendix B.
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B. Wet Prairie
The depression in the middle of the Old Field unit should be restored to a slightly

different plant community than the surrounding mesic prairie. Its wetter soil will support plant
species typical of wet prairies, with some wet meadow species mixed in.

Wet prairie is similar to mesic prairie but grows in wetter soil. Fire or other disturbance is
essential to prevent trees and shrubs from taking over. Forbs are abundant, but less so than in
mesic prairies. Sedges typical of wet meadows are common in wet prairies but are subordinate to
the grasses. (Wet meadows are sedge-dominated communities that grow in even wetter places.)
Species typical of wet prairies are listed in Appendix B.

C. Dry Prairie
The Black Locust Stand and Sumac/Prairie Remnant units sit on a small rise with a

southern exposure. These conditions, combined with the well-drained soil, are appropriate for
dry prairie restoration. In fact, there are a few dry prairie species remnants in the Sumac/Prairie
Remnant units.

Dry prairie is similar to mesic prairie, but the drier soil conditions favor mid-height and
short grasses and sedges over the taller grasses. The dry conditions also inhibit the invasion of
trees and shrubs, so dry prairies require less frequent fire. Species typical of dry prairies are
listed in Appendix B.

D. Oak Savanna
Oak savanna should be restored to the areas north of the mesic prairie and south of the

dry prairie, including the Green Ash/Boxelder with Grassy Openings, Sumac, and
Elm/Buckthorn Brushy Woodland units. As the invasive trees and shrubs are removed, these
units will become quite sunny and open, which is conducive to oak savanna restoration. Savanna
will also provide an ecological and aesthetic transition between the adjacent prairies and
woodlands. Furthermore, the fires necessary to maintain a savanna will prevent invasive shrubs
from invading again.

The oak savanna target for this area is described in the Pre-European Settlement
Vegetation section of this plan (page 3). The area south of the dry prairie should contain prairie
species similar to the dry prairie, while the area north of the mesic prairie should contain more
species from the mesic prairie (see Appendix B).

Restoration and management goals

The prairie/savanna mosaic restoration can be judged successful when all of the
following conditions are met. When these goals are achieved, even higher goals (such as 90%
native grasses and forbs) can be considered.

♦  >80% of grasses and forbs are native species (Appendix B).
♦  A rich diversity of prairie species is present.
♦  In savanna areas, tree canopy cover is 10%-70% (30% ideal), most of which is

comprised of oaks.
♦  The existing population of purple twayblade is maintained.
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Methods of achieving management goals

1. Reduce cover of woody species
Tasks:

♦  Remove trees to achieve less than 50% cover (30% ideal) in each unit. Leave any
oaks. Favor green ashes over boxelders or small elms. Cut and treat all black locusts
as recommended in Appendix C. Purple twayblade does best in areas of partial shade,
so do not cut too many of the trees that shade them.

♦  In the Planted Trees unit remove the blue spruce, mulberry, Norway maple, silver
maple, but leave the large elm. The lilac close to the orchard can also be left as a
reminder of the site history (though it may die in a prescribed burn).

♦  Cut shrubs (and treat chemically as recommended in Appendix C) to achieve only
scattered clumps of native shrub species.

2. Establish native plant cover
Tasks:

♦  Flag patches of purple twayblade (southwest corner of prairie/savanna mosaic) and
native prairie species (in Sumac/Prairie Remnant units).

♦  Mow in spring, including the flagged patches only if twayblade and established
prairie plants are still small enough to avoid damage by the mower.

♦  When regrowth is vigorous, spray with glyphosate (Roundup), avoiding the flagged
patches, but making sure to kill patches of invasive species, such as creeping charlie
and Mexican bamboo.

♦  When regrowth occurs, spray again.
♦  When the vegetation is sufficiently brown, burn the sprayed area, but not the flagged

areas.
♦  Sow seed (including flagged areas)

• Use Appendix B to develop three seed mixes: wet prairie, mesic prairie, and dry
prairie.

• Use a seed drill to plant grass seed and hand-broadcast forb seed; OR use a seeder
that can handle both grasses and forbs. The flagged areas will probably need to be
hand-seeded.

• Use the wet prairie seed mix in the depression, the mesic prairie mix in the Old
Field unit and the northern patch of oak savanna, and the dry prairie mix in the
dry prairie and southern patch of oak savanna.

Monitoring and maintenance:
♦  For the first two years mow as frequently as necessary to prevent non-native grasses

and weeds from setting seed. This often means mowing when weeds are 10-12 inches
tall. Mow to 4-6 inches tall to avoid damaging the young prairie plants. Use a flail or
mulching mower to prevent smothering of the prairie seedlings. Do not mow the
flagged areas after purple twayblade and established prairie plants have grown tall
enough to be damaged by the mower.
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3. Reduce invasive species cover
Tasks:

♦  When enough fuel has accumulated to carry a fire, burn the restored prairie in spring.
Burn when new growth on the non-native grasses is 3-8 inches tall.
• Use GRG or contractor with a trained burn supervisor and proper safety

equipment.
• Obtain permit from fire marshal, and see if the fire department is willing to be

present on the day of the burn with a water truck.
• Notify neighbors before burning begins.
• Create burn breaks by mowing and raking, plowing and/or hosing down burn unit

perimeter.
♦  Burn each spring (when non-native grasses are 3-8 inches tall) thereafter if enough

fuel has accumulated, but do not burn patches of purple twayblade more than once
every 3 years.

♦  When native grasses have achieved 80% cover, divide the site into 2-3 burn units, and
burn each unit every 3-5 years to prevent encroachment by invasive species,
including trees and shrubs. Burns can be conducted in either spring or fall, but do not
burn more than one unit in a single year.

♦  Treat discrete clumps of invasive species (including shrubs like smooth sumac if they
are not controlled by fire) chemically or mechanically as recommended in Appendix
C.

♦  If fires kill some of the sensitive trees in the savanna (such as green ash), they can be
replaced with bur oaks (Quercus macrocarpa) or northern pin oaks (Quercus
ellipsoidalis). Larger ones are more likely to survive the next fire.

Monitoring and maintenance:
♦  Survey the restored prairie annually for invasive species. Mark discrete patches (with

flags, for example) for treatment (see Appendix C) and monitor the results.
♦  Monitor the percentage of native grasses and forbs by surveying at least 30 randomly

placed plots throughout each type of restored prairie and estimating the percent cover
of native plants in each plot.

4. Increase species diversity
Tasks:

♦  When native prairie species have achieved dominance in the restored prairie, increase
species diversity by sowing additional species (see Appendix B).
• Prepare for sowing by tilling or digging small areas 1-2 feet in diameter to create

bare soil without roots. Possible methods include: rototiller, 2-person auger, or
shovel.

• Spread a small handful of seed into the bare patch, rake them into the soil, then
tamp them down gently. Water them if rain is not in the forecast.

• An alternative is to plant plugs rather than seeds in the prepared soil.
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Aspen Forest

Management Units Targeted for Aspen Forest

The Young Aspen Forest unit should remain an aspen-dominated forest, but the
understory vegetation needs improvement. Aspen forest generally has a dense canopy cover,
consisting of at least 70% aspen trees. Other trees present can include bur oak, green ash and
basswood. Aspen is relatively short-lived, so over time these other trees may begin to dominate.
The shrub layer is usually dense and diverse, with American hazelnut often the most abundant
species. The herbaceous layer is variable, but dense when shrubs are few, and sparse when
shrubs are dense. Typical species are listed in Appendix B.

Restoration and management goals

The aspen forest restoration can be judged successful when all of the following
conditions are met. When these goals are achieved, even higher goals (such as 90% native shrubs
and forbs) can be considered.

♦  Aspen-dominated tree canopy (70-80% cover ideal) is maintained.
♦  >80% of shrubs and herbaceous plants are native species (Appendix B).
♦  Existing population of purple twayblade (Liparis liliifolia) is maintained.

Methods of achieving management goals

1. Reduce populations of invasive plants
Tasks:

Control and monitor invasive species as described for the Oak Forest restoration.

2. Increase native shrub and forb diversity
Tasks:

Shrubs and forbs should be planted, mulched and watered (and possibly protected from
deer) as described for the Oak Forest restoration, using species native to aspen forests (see
Appendix B). Do not plant many shrubs near existing purple twayblade plants, but in other
places shrubs can be planted densely. Plant fewer herbaceous species where shrubs are dense. If
the survival of herbaceous plants is low, but not due to deer browsing, then the high earthworm
population may be the cause (by altering soil properties). Contacts at the following website may
be able to suggest species less sensitive to earthworms:  http://www.nrri.umn.edu/worms/contactus.html .

3. Ensure sufficient sunlight for purple twayblade
Tasks:

♦  If trees and shrubs are shading purple twayblade plants too much (i.e., they no longer
bloom, or their vigor is low), then cut some of them selectively to allow more light to
reach the ground, but do not alter the overall structure of the forest.

♦  If twayblade responds favorably to the adjacent savanna restoration, then the plants in
the aspen forest may become less important, and they can be shaded out without great
loss to the population as a whole.
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SOCIO-CULTURAL RECOMMENDATIONS

Proposed Site Uses

The Highwood Preserve will continue to be passive public open space managed for the
natural communities present. Because the entrance area is so degraded, however, it would be an
ideal location for a small parking facility or a meeting area for large gatherings.

Views
The view point at the old homesite (view 2 in Figure 8, appended) is an ideal location for

a small gathering space. The view of downtown Saint Paul can be maintained, and a plaque or
sign could explain who lived at the site and when. One possible structure is a fire-ring like that
designed by Jens Jensen at The Clearing School in Wisconsin (Figure 11). If a fire-ring is
deemed a hazard, the circular benches alone would suffice. Local material, such as limestone,
would bring the natural heritage of the area into this social setting.

A bench (wood or stone) could be installed at views 3 and 4 so visitors could rest along
the trail and enjoy the view, including herons and egrets flying over. Visitors should not be
encouraged to walk to view point 5 because they would have to cross severely eroding gullies.

Figure 11. Jens Jensen fire-ring.

Photo by  Dan Shaw
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Trails
As natural vegetation is restored to the site, it will become increasingly important to have

a well-planned trail system to minimize visitors’ impacts on restored plant communities. See
Figure 8 (appended) for existing and proposed trails. The trails should probably be restricted to
pedestrians because cyclists and hikers on the same trail can result in accidents. Additional bike
trails on such a small site would fragment the natural communities. A possible compromise,
however, would be to allow bicycles on the one trail that directly connects the main entrance
area with Taylor Park.

Trails should avoid the gullied areas in the northwest part of the Preserve. Visitors should
not be encouraged to walk on the pre-existing trails there, but neighbors will probably continue
to use them. One section of these trails with severe erosion should be blocked off. Trails should
also avoid the high-quality portion of the Mesic Oak Forest in the far western part of the
Preserve. In other parts a trail loop can connect view points. In the southeastern and eastern parts
of the Preserve, the trail can also act as a fire break for prescribed burns. The trail should not
follow right along the edge of the Aspen Forest, however, because that is likely to be the best
environment for purple twayblade.

Education
Interpretive signs can educate visitors about the natural history of the site and about

restoration activities. Possible topics for signs include homestead and/or orchard history, prairie
restoration, and invasive species control.

The Preserve offers many opportunities for school groups, who could help maintain the
old apple trees in the small orchard, and perhaps make a small garden next to them. A pioneer-
style herb garden might be a good option because herbs require less frequent care than
vegetables. School groups can also help with some of the restoration activities, such as planting
trees and shrubs, monitoring the effectiveness of invasive species control and planting prairie
wildflowers to increase diversity after the prairie grasses are established. Activities suitable for
volunteers are outlined in Table 3 (page 15).

PARTNER ORGANIZATIONS
• District 1 Community Council
• City of Saint Paul (Division of Parks and Recreation)
• Great River Greening (Big Rivers Partnership funding)
• Minnesota Department of Natural Resources (Conservation Partners Grant Program)
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Appendix A. Plant species observed at Highwood Park Nature Preserve. (Potentially
invasive species are marked with an asterisk.)

Mesic Oak Forest
TREES AND SHRUBS
Juglans nigra Black Walnut
Ostrya virginiana Ironwood
Philadelphus sp. Mock-Orange*
Populus deltoides Cottonwood
Prunus serotina Black Cherry
Prunus virginiana Choke Cherry
Quercus ellipsoidalis Northern Pin Oak
Quercus macrocarpa Bur Oak
Quercus rubra Northern Red Oak
Rhamnus cathartica Common Buckthorn*
Ribes sp. Gooseberry
Robinia pseudoacacia Black Locust*
Sambucus racemosa Red-berried Elder
Tilia americana American Basswood
Ulmus americana American Elm

OTHER PLANTS
Actaea rubra Red Baneberry
Amphicarpaea bracteata Hog-Peanut
Anemone quinquefolia Wood Anemone
Anemonella thalictroides Rue Anemone
Aralia nudicaulis Wild Sarsaparilla
Aster cf. sagittifolius Aster, possibly Arrow-

leaved
Athyrium felix-femina Lady Fern
Carex blanda A speci es of Sedge
Carex pensylvanica Pennsylvania Sedge
Circaea lutetiana Enchanter’s Nightshade
Dryopteris sp. Wood-Fern
Eupatorium perfoliatum Boneset
Galium aparine Cleavers
Galium boreale Northern Bedstraw
Geranium maculatum Wild Geranium
Geum canadense White Avens
Glechoma hederacea Creeping Charlie*
Osmunda claytoniana Interrupted Fern
Parthenocissus sp. Virginia Creeper
Polygonatum pubescens Hairy Solomon's-Seal
Ranunculus abortivus Small-flowered Crowfoot
Sanguinaria canadensis Bloodroot
Sanicula cf. gregaria Clustered Snakeroot
Smilacina racemosa False Solomon’s Seal
Smilax herbacea A Species  of Catbrier
Solanum dulcamara Bittersweet Nightshade*
Thalictrum dioicum Early Meadow Rue
Toxicodendron rydbergii Western Poison Ivy
Uvularia grandiflora Large-flowered Bellwort
Vitis riparia Frost Grape

Dry Oak Forest
TREES AND SHRUBS
Quercus ellipsoidalis Northern Pin Oak
Quercus macrocarpa Bur Oak
Rhamnus cathartica Common Buckthorn*
Ribes sp. Gooseberry
Tilia americana American Basswood
Ulmus americana American Elm

OTHER PLANTS
Allium canadense Wild Garlic
Amphicarpaea bracteata Hog-Peanut
Arctium minus Burdock
Arisaema triphyllum Jack-in-the-Pulpit
Carex blanda A speci es of Sedge
Carex pensylvanica Pennsylvania Sedge
Galium aparine Cleavers
Geum canadense White Avens
Isopyrum biternatum False Rue Anemone
Parthenocissus sp. Virginia Creeper
Polygonatum pubescens Hairy Solomon's-Seal
Ranunculus abortivus Small-flowered

Crowfoot
Taraxacum officinale Common Dandelion
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Oak Woodland-Brushland &
Disturbed Deciduous Woodland

TREES AND SHRUBS
Acer ginnala Amur Maple*
Acer negundo Boxelder*
Acer saccharinum Silver Maple
Berberis thunbergii Japanese Barberry*
Robinia pseudoacacia Black Locust*
Cornus racemosa Gray Dogwood
Fraxinus pensylvanica Green Ash
Juglans nigra Black Walnut
Juniperus virginiana Eastern Red Cedar
Lonicera tatarica Tartari an Honeysuckle*
Populus deltoides Cottonwood
Prunus virginiana Choke Cherry
Pyrus sp. Apple
Quercus macrocarpa Bur Oak
Quercus

rubra/ellipsoidalis
Red Oak/Pin Oak complex

Rhamnus cathartica Common Buckthorn*
Rhus glabra Smooth Sumac*
Ribes sp. Gooseberry
Sambucus racemosa Red-berried Elder
Tilia americana American Basswood
Ulmus americana American Elm
Ulmus pumila Siberian Elm*
Zanthoxylum americanum Prickly Ash

OTHER PLANTS
Anemone quinquefolia Wood Anemone
Antennaria neglecta Field Pussytoes
Antennaria
plantaginifolia

Plantain Pussytoes

Apios americana Ground-nut
Arabis lyrata Sand-cress
Arctium minus Burdock
Barbarea vulgaris Yellow Rocket
Campanula sp. Bell flower
Carex albursina A speci es of Sedge
Carex granularis A speci es of Sedge
Carex pensylvanica Pennsylvania Sedge
Circaea lutetiana Enchanter’s Nightshade
Claytonia virginica Spring Beauty
Euphorbia corollata Flowering Spurge
Euphorbia esula Leafy Spurge*
Galium aparine Cleavers
Galium triflorum Sweet-scented

Bedstraw
Geranium maculatum Wild Geranium
Geum canadense White Avens
Glechoma hederacea Creeping Charlie*
Hemerocallis fulva Day Lily*
Liparis liliifolia Purple Twayblade
Maianthemum
canadense

Canada Mayflower

Matteuccia struthiopteris Ostrich Fern
Monarda fistulosa Wild Bergamot
Osmorhiza sp. Sweet Cicely
Oxalis stricta Yellow Wood-Sorrel
Parthenocissus sp. Virginia Creeper
Phryma leptostachya Lopseed
Poa pratensis Kentucky Bluegrass*
Polygonatum pubescens Hairy Solomon's-Seal
Ranunculus abortivus Small-flowered

Crowfoot
Rubus sp. Raspberry
Sanicula cf. gregaria Clustered Snakeroot
Scrophularia
marilandica

Eastern Figwort

Smilax herbacea A speci es of Catbrier
Solidago canadensis Canada Goldenrod
Taraxacum officinale Common Dandelion
cf. Teucrium canadense Mint, possibly

American Germander
Toxicodendron rydbergii Western Poison Ivy
Verbascum thapsus Common Mullein
Vicia villosa Hairy Vetch
Viola sp. Violet
Vitis riparia Frost Grape
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Aspen Forest
TREES AND SHRUBS
Acer negundo Boxelder
Fraxinus pennsylvanica Green Ash
Juniperus virginiana Eastern Red Cedar
Lonicera tatarica Tartari an Honeysuckle*
Populus tremuloides Quaking Aspen
Prunus serotina Black Cherry
Quercus ellipsoidalis Northern Pin Oak
Quercus macrocarpa Bur Oak
Rhamnus cathartica Common Buckthorn*
Ribes sp. Gooseberry
Robinia pseudoacacia Black Locust*

OTHER PLANTS
Achillea millefolium Common Yarrow
Amphicarpaea bracteata Hog-Peanut
Antennaria plantaginifolia Plantain Pussytoes
Aster cf. sagittifolius Aster, possibly Arrow-

leaved
Aster macrophyllus Large-leaved Aster
Carex granularis A Species  of Sedge
Carex pensylvanica Pennsylvania Sedge
Galium aparine Cleavers
Galium triflorum Sweet-scented Bedstraw
Geranium maculatum Wild Geranium
Liparis liliifolia Purple Twayblade
Oxalis stricta Common Yellow Wood-

Sorrel
Panicum sp. Panic Grass
Phryma leptostachya Lopseed
Plantago major Common Plantain
Poa pratensis Kentucky Bluegrass*
Solidago sp. Goldenrod
Taraxacum officinale Common Dandelion
Toxicodendron rydbergii Western Poison Ivy
Vitis riparia Frost Grape

Old Field
TREES AND SHRUBS
Acer negundo Boxelder*
Fraxinus pennsylvanica Green Ash
Populus deltoides Cottonwood
Rhamnus cathartica Common Buckthorn*
Rhus glabra Smooth Sumac*
Ulmus americana American Elm
Ulmus pumila Siberian Elm*
Zanthoxylum americanum Prickly Ash

OTHER PLANTS
Achillea millefolium Common Yarrow
Ambrosia artemisiifolia Common Ragweed
Bromus inermis Smooth Brome*
Chrysanthemum
leucanthemum

Ox-eye Daisy

Lespedeza capitata Round-headed Bush
Clover

Phalaris arundinacea Reed Canary Grass*
Phleum pratense Timothy
Poa pratensis Kentucky Bluegrass*
Solidago canadensis Canada Goldenrod
Taraxacum officinale Common Dandelion
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Prairie Remnant
TREES AND SHRUBS
Acer ginnala Amur maple*
Acer negundo Boxelder*
Fraxinus pennsylvanica Green Ash*
Juniperus virginiana Eastern Red Cedar*
Lonicera tatarica Tartari an Honeysuckle*
Populus deltoides Cottonwood*
Quercus ellipsoidalis Northern Pin Oak
Rhamnus cathartica Common Buckthorn*
Rhus glabra Smooth Sumac*
Tilia americana American Basswood*
Ulmus americana American Elm*
Ulmus pumila Siberian Elm*
Zanthoxylum americanum Prickly Ash*

OTHER PLANTS
Achillea millefolium Common Yarrow
Ambrosia trifida Giant Ragweed
Anemone sp. Anemone
Antennaria neglecta Field Pussytoes
Antennaria plantaginifolia Plantain Pussytoes
Bromus inermis Smooth Brome*
Campanula aparinoides Eastern Marsh-Bell flower
Carex gravida A Species  of Sedge
Carex pennsylvanica Pennsylvania Sedge
Echinocystis lobata Wild Cucumber
Euphorbia corollata Flowering Spurge
Geranium maculatum Wild Geranium
Lespedeza capitata Round-headed Bush Clover
Monarda fistulosa Wild Bergamot
Panicum sp. Panic Grass
Physalis cf. virginiana Ground-Cherry, possibly

Lance-leaved
Poa pratensis Kentucky Bluegrass*
Potentilla sp. Cinquefoil
Rumex acetosella Red Sorrel
Sisyrinchium campestre Prairie Blue-eyed Grass
Solidago canadensis Canada Goldenrod
Taraxacum officinale Common Dandelion*
cf. Teucrium canadense Mint, possibly American

Germander
Tradescantia cf.
occidentalis

Spiderwort, possibly
Western

Vicia villosa Hairy Vetch
Viola palmata var.
pedatifida

Prairie Violet

Vitis riparia Frost Grape
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Appendix B. Species lists for proposed restoration target communities. (These are
lists of selected native plant species found in typical examples of the proposed restoration
target communities. Species marked with an asterisk should top the list of species to plant.)

Mesic Oak Forest

TREES
Acer rubrum Red Maple
Carya cordiformis Bitternut Hickory
Juglans cinerea Butternut
Juglans nigra Black Walnut
Ostrya virginiana Ironwood*
Prunus serotina Black Cherry
Quercus alba White Oak*
Quercus macrocarpa Bur Oak
Quercus rubra Northern Red Oak*
Tilia americana Basswood
Ulmus americana American Elm

SHRUBS AND WOODY VINES
Amelanchier laevis Smooth Juneberry
Cornus alternifolia Pagoda Dogwood*
Cornus racemosa Gray Dogwood
Cornus rugosa Round-leaved Dogwood
Corylus americana American Hazelnut*
Diervilla lonicera Bush Honeysuckle
Lonicera prolifera Yellow Vine Honeysuckle
Prunus virginiana Choke Cherry
Ribes cynosbati Prickly Gooseberry
Ribes missouriense Missouri Gooseberry*
Sambucus canadensis Common Elder
Sambucus racemosa Red-bellied Elder
Viburnum lentago Nannyberry*
Viburnum rafinesquianum Downy Arrow-wood

FORBS
Actaea rubra Red Baneberry
Adiantum pedatum Northern Maidenhair Fern
Agrimonia gryposepala Common Agrimony
Allium tricoccum Wild Leek
Amphicarpaea bracteata Hog-peanut*
Anemone quinquefolia Wood Anemone
Anemonella thalictroides Rue-anemone
Aquilegia canadensis Canada Columbine*
Aralia nudicaulis Wild Sarsaparilla*
Aralia racemosa American Spikenard
Arenaria lateriflora Grove Sandwort
Arisaema triphyllum Jack-in-the-pulpit
Asarum canadense Wild Ginger
Asclepius exaltata Poke Milkweed
Aster cordifolius Heart -leaved Aster

Aster lateriflorus Side-flowering Aster
Aster macrophyllus Large-leaved Aster*
Aster sagittifolius
(urophyllus)

Arrow leaved Aster

Athyrium felix-femina Lady Fern*
Botrychium virginianum Rattlesnake Fern
Caulophyllum
thalictroides

Blue Cohosh

Circaea lutetiana Common Enchanter’s
Nightshade*

Cryptotaenia canadensis Honewort
Cypripedium calceolus Yellow Lady Slipper
Cystopteris bulbifera Bulblet Fern
Desmodium glutinosum Pointed-leaved Tick-

trefoil*
Desmodium nudiflorum Stemless Tick-trefoil
Dioscorea villosa Wild Yam
Dryopteris carthusiana Spinulose Shield-fern
Fragaria vesca Thin-leaved Wild

Strawberry
Fragaria virginiana Thick-leaved Wild

Strawberry
Orchis (Galearis)
spectabilis

Showy Orchis

Galium aparine Cleavers
Galium concinnum Shining Bedstraw
Galium triflorum Sweet-scented Bedstraw
Geranium maculatum Wild Geranium*
Hackelia virginiana Virginia Stickseed
Helianthus hirsutus Woodland Sunflower
Helianthus strumosus Rough-leaved Sunflower
Hepatica acutiloba Sharp-lobed Hepatica
Hepatica americana Round-lobed Hepatica*
Hydrophyllum
virginianum

Virginia Waterleaf

Impatiens capensis Spotted Touch-me-not
Lilium michiganense Turk’s-cap Lily
Maianthemum canadense Canada Mayflower*
Menispermum canadense Canada Moonseed
Mitella diphylla Two-leaved Miterwort
Monotropa uniflora Indian Pipe
Osmorhiza claytonii Clayton’s Sweet-cicely*
Osmorhiza longistylis Anise-root
Osmunda claytoniana Interrupted Fern*
Parietaria pensylvanica Pellitory
Pedicularis canadensis Wood-betony
Phlox divaricata Blue Phlox
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Mesic Oak Forest continued

FORBS continued
Phryma leptostachya Lopseed*
Polygonatum pubescens Hairy Solomon’s Seal
Pyrola elliptica Common Shinleaf
Sanguinaria canadensis Bloodroot
Sanicula gregaria Clustered Snakeroot
Sanicula marilandica Black Snakeroot*
Smilacina racemosa False Solomon’s Seal*
Smilax ecirrhata Cat-briar
Smilax herbacea
(lasioneura)

Cat-briar

Solidago flexicaulis Zig-zag Goldenrod
Thalictrum dioicum Early Meadow Rue
Trillium cernuum Nodding Trillium
Uvularia grandiflora Large-flowered Bellwort
Uvularia sessilifolia Sessile-leaved Bellwort*
Viola canadensis Rugulose Violet
Viola conspersa Dog Violet
Viola pubescens Yellow Violet

Viola sororia Common Blue Violet

GRASSES AND SEDGES
Brachyel ytrum erectum Beared Shorthusk
Bromus latiglumis Broad-glumed Brome
Carex blanda Charming Sedge
Carex deweyana Dewey’s Sedge
Carex gracillima Graceful Sedge
Carex intumescens Bladder Sedge
Carex peckii Peck’s Sedge
Carex pedunculata Long-stalked Sedge
Carex pensylvanica Pennsylvania Sedge*
Carex rosea Stellate Sedge
Carex sparganioides Sparganium-like Sedge
Elymus hystrix (Hystrix
patula)

Bottlebrush Grass

Elymus virginicus Virginia Wild Rye
Festuca subverticillata
(obtusa)

Nodding Fescue

Oryzopsis racemosa Black-fruited Ricegrass
Oryzopsis asperifolia Rough-leaved Ricegrass

Dry Oak Forest

TREES
Betula papyrifera Paper Birch
Ostrya virginiana Ironwood
Populus grandidentata Big-toothed Aspen
Populus tremuloides Quaking Aspen
Prunus serotina Black Cherry
Quercus alba White Oak
Quercus ellipsoidalis Northern Pin Oak*
Quercus macrocarpa Bur Oak

SHRUBS AND WOODY VINES
Amelanchier laevis Smooth Juneberry*
Amelanchier sanguinea Round-leaf Juneberry*
Cornus racemosa Gray Dogwood*
Corylus americana American Hazelnut*
Diervilla lonicera Bush Honeysuckle
Lonicera prolifera Yellow Vine Honeysuckle
Prunus virginiana Choke Cherry*
Ribes cynosbati Prickly Gooseberry
Ribes missouriense Missouri Gooseberry
Rosa blanda Smooth Wild Rose
Sambucus canadensis Common Elder
Symphoricarpos alba Snowberry
Vaccinium angustifolium Lowbush Blueberry*
Viburnum lentago Nannyberry
Viburnum rafinesquianum Downy Arrow-wood

FORBS
Agrimonia gryposepala Common Agrimony
Amphicarpa bracteata Hog-peanut*
Anemone cylindrica Long-headed

Thimbleweed
Anemone quinquefolia Wood Anemone
Anemone riparia
(virginiana)

Tall Thimbleweed

Anemonella thalictroides Rue Anemone
Apocynum
androsaemifolium

Spreading Dogbane

Aquilegia canadensis Canada Columbine
Aralia nudicaulis Wild Sarsaparilla*
Arenaria lateriflora Grove Sandwort*
Aster macrophyllus Large-leaved Aster*
Aster sagittifolius
(urophyllus)

Arrow-l eaved Aster

Athyrium felix-femina Lady Fern
Botrychium dissectum Dissected Grape-fern
Botrychium virginianum Rattlesnake Fern
Cerastium nutans Nodding Chickweed
Desmodium glutinosum Pointed-leaved Tick-

trefoil*
Euphorbia corollata Flowering Spurge
Fragaria virginiana Thick-leaved Wild

Strawberry
Galium aparine Cleavers
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Dry Oak Forest continued

FORBS continued
Galium boreale Northern Bedstraw*
Galium concinnum Shining Bedstraw
Galium triflorum Sweet-scented Bedstraw
Geranium maculatum Wild geranium*
Hackelia virginiana Virginia Stickseed
Helianthus hirsutus Woodland Sunflower*
Helianthus strumosus Rough-leaved Sunflower
Heuchera richardsonii Alum-root
Maianthemum canadense Canada Mayflower*
Monarda fistulosa Wild Bergomat
Osmorhiza claytonii Clayton’s Sweet-cicely
Phryma leptostachya Lopseed
Polygonatum biflorum
(commutatum)

Giant Solomon’s Seal

Pteridium aquilinum Bracken Fern*
Pyrola elliptica Common Shinleaf
Sanicula gregaria Clustered Snakeroot
Sanicula marilandica Black Snakeroot
Smilacina racemosa False Solomon’s Seal*

Smilacina stellata Starry false Solomon’s
Seal

Smilax ecirrhata Cat-briar
Smilax herbacea Cat-briar
Solidago hispida Hairy Goldenrod
Trientalis borealis Starflower
Triosteum perfoliatum Perfoliate Horse-gentian
Uvularia sessilifolia Sessile-leaved Bellwort*
Veronicastrum virginicum Culver’s Root
Viola pubescens Yellow Violet

GRASSES AND SEDGES
Carex cephalophora Oval-headed Sedge
Carex gracillima Graceful Sedge
Carex hirtifolia Hairy-leaved Sedge
Carex peckii Peck’s Sedge
Carex pensylvanica Pennsylvania Sedge*
Carex rosea Stellate Sedge
Elymus hystrix (Hystrix
patula)

Bottlebrush Grass

Oryzopsis asperifolia Rough-leaved Ricegrass*
Schizachne
purpurascens

False Melic Grass

Oak Woodland-brushland

TREES
Populus tremuloides Quaking aspen
Prunus serotina Black cherry
Quercus ellipsoidalis Northern pin oak*
Quercus macrocarpa Bur oak*

SHRUBS AND WOODY VINES
Amelanchier laevis Smooth Juneberry*
Amelanchier sanguinea Round-leaf Juneberry*
Amorpha canescens Leadplant*
Cornus racemosa Gray Dogwood*
Corylus americana American Hazelnut*
Diervilla lonicera Bush honeysuckle
Juniperus communis Common Juniper
Prunus virginiana Choke Cherry*
Ribes missouriensis Missouri Gooseberry
Rosa blanda Smooth wild rose
Symphoricarpos alba Snowberry
Symphoricarpos
occidentalis

Wolfberry

Vaccinium angustifolium Lowbush Blueberry*
Viburnum lentago Nannyberry
Viburnum rafinesquianum Downy arrow-wood
Vitis riparia Frost Grape

FORBS
Agastache foeniculum Fragrant Giant Hyssop
Amphicarpa bracteata Hog-peanut*
Anemone cylindrica Long-headed

Thimbleweed
Anemone riparia
(virginiana)

Tall thimbleweed

Antennaria neglecta Field Pussytoes
Antennaria plantaginifolia Plantain Pussytoes
Apocynum
androsaemifolium

Spreading dogbane

Aquilegia canadensis Canada Columbine
Aralia nudicaulis Wild Sarsaparilla*
Arenaria lateriflora Grove Sandwort
Asclepias exaltata Poke Milkweed*
Aster macrophyllus Large-leaved Aster*
Aster oolentangiensis Sky-blue Aster
Campanula rotundifolia Harebell
Desmodium glutinosum Pointed-leaved Tick-

trefoil*
Euphorbia corollata Flowering spurge
Fragaria virginiana Common strawberry
Galium boreale Northern bedstraw
Helianthus hirsutus Woodland Sunflower*
Helianthus strumosus Rough-leaved sunflower
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Oak Woodland-brushland continued

FORBS continued
Heuchera richardsonii Alum root
Maianthemum canadense Canada Mayflower*
Monarda fistulosa Wild Bergamot
Polygonatum biflorum
(commutatum)

Giant Solomon’s seal

Pteridium aquilinum Bracken Fern*
Smilacina stellata Starry False Solomon’s

Seal*

Solidago hispida Hairy Goldenrod
Veronicastrum virginicum Culver’s Root

GRASSES AND SEDGES
Andropogon gerardii Big Bluestem*
Bouteloua curtipendula Side-oats Grama
Carex pennsylvanica Pennsylvania Sedge*
Carex rosea Stellate sedge
Elymus canadensis Canada Wild Rye
Schizachyrium scoparium Little Bluestem

Mesic Prairie

SHRUBS
Amorpha canescens Leadplant*
Rosa arkansana Prairie Rose*
Salix humilis Prairie Willow
Symphoricarpos
occidentalis

Wolfberry

GRASSES AND SEDGES
Andropogon gerardii Big Bluestem*
Bromus kalmii Prairie Brome*
Carex bicknellii A speci es of sedge
Carex tenera A speci es of sedge*
Elymus canadensis Canada Wild Rye
Elymus trachycaulum Slender Wheatgrass*
Juncus greenei A speci es of rush
Panicum leibergii Leiberg’s Panic Grass*
Panicum oligosanthes Scribner’s Panic Grass
Koeleria macrantha Junegrass
Panicum virgatum Switchgrass
Schizachyrium scoparium Little Bluestem*
Sorghastrum nutans Indian Grass*
Sporobolus heterolepis Prairie Dropseed*
Stipa spartea Porcupine Grass

FORBS
Anenome canadensis Canada Anemone
Anemone cylindrica Long-headed

Thimbleweed
Apocynum cannabinum Indian Hemp
Apocynum sibiricum Clasping Indi an Hemp

Artemisia ludoviciana White Sage
Asclepias speciosa Showy Milkweed
Asclepias tuberosa Butterfly  Milkweed
Asclepias verticillata Whorled Milkweed
Aster ericoides Heath Aster*
Aster laevis Smooth Aster
Aster novae-angliae New England Aster
Aster oolentangiensis Sky-blue Aster*
Comandra umbellata Bastard Toadflax*
Coreopsis palmata Stiff Ti ckseed*
Dalea candidum White Prairi e Clover*
Dalea purpureum Purple Prairie Clover*
Desmodium canadense Showy Tick-trefoil*
Euphorbia corollata Flowering Spurge*
Euthamia graminifolia Grass-leaved Goldenrod
Fragaria virginiana Thick-leaved Wild

Strawberry
Galium boreale Northern Bedstraw*
Gentiana flavida (alba) Yellowish Gentian
Gentiana puberulenta Downy Gentian*
Glycyrrhiza lepidota Wild Licorice
Helenium autumnale Common Sneezeweed
Helianthus giganteus Giant sunflower
Helianthus maximillianii Maximillian Sunflower
Helianthus pauciflorus
(rigidus)

Stiff Sunflower*

Helianthus rigidus Rigid Sunflower
Helianthus tuberosus Jerusalem Artichoke
Heliopsis helianthoides False Sunflower
Heuchera richardsonii Alum-root
Lactuca ludoviciana Prairie Lettuce
Liatris aspera Rough Blazing St ar
Liatris ligulistylis Northern Plains Blazing

Star*
Liatris pycnostachya Gayfeather
Lilium michiganense Turk’s-cap Lily
Lilium philadelphicum Wood Lily
Lithospermum canescens Hoary Puccoon*
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Mesic Prairie continued

FORBS continued
Lobelia spicata Pale Spiked Lobelia
Monarda fistulosa Wild Bergamot*
Pedicularis canadensis Wood-betony
Phlox pilosa ssp. fulgida Prairie Phlox*
Polygala sanguinea Blood Milkwort
Potentilla arguta Prairie Cinquefoil
Prenanthes racemosa Smooth Rattlesnake-root*
Pycnanthemum
virginianum

Mountain Mint

Ratibida pinnata Gray-headed Coneflower
Rudbeckia hirta Black-eyed Susan

Silphium laciniatum Compass Plant
Smilacina stellata Starry False Solomon’s

Seal
Solidago gigantea Giant Goldenrod
Solidago missouriensis Missouri Goldenrod*
Solidago rigida Stiff Goldenrod*
Solidago speciosa Showy Goldenrod*
Spiranthes cernua Nodding Ladies’ Tresses
Thalictrum dasycarpum Tall Meadow Rue
Veronicastrum virginicum Culver’s Root
Vicia Americana American Vetch
Viola palmata var.
pedatifida

Prairie Violet*

Zizia aptera Heart -leaved Alexander
Zizia aurea Golden Alexander

Wet Prairie

SHRUBS
Salix gracilis Slender willow*
Spirea alba var. alba Meadowsweet*
Spirea tomentosa var.
rosea Steeple-bush

GRASSES AND SEDGES
Andropogon gerardii Big Bluestem
Bromus ciliatus Fringed Brome*
Calamagrostis canadensis Blue-joint Grass*
Carex bebbi Bebb’s Sedge
Carex buxbaumii Buxbaum’s  Sedge
Carex conoidea A speci es of sedge
Carex haydenii Hayden’s Sedge*
Carex lacustris Lake Sedge*
Carex pellita A speci es of sedge
Carex sartwellii Sartwell’s Sedge
Carex stipata A speci es of sedge
Carex stricta Tussock Sedge*
Carex tenera A speci es of sedge
Carex tetanica A speci es of sedge
Eleocharis compressa A speci es of spike-rush
Eleocharis palustris A speci es of spike-rush
Glyceria striata Fowl Manna-grass
Hierchloe odorata Sweet Grass
Juncus greenei Green’s Rush
Leersia oryzoides Rice Cut -grass
Luzula multiflora A speci es of wood-rush
Muhlenbergia glomerata Marsh Muhly
Muhlenbergia mexicana Mexican Satin-grass
Panicum virgatum Switch Grass
Poa palustris Fowl Meadow-grass

Scirpus atrovirens Black Bul rush
Scirpus cyperinus Woolgrass*
Sorghastrum nutans Indian Grass
Spartina pectinata Prairie Cordgrass

FORBS
Anemone canadensis Canada Anemone
Apocynum sibircum Indian Hemp
Asclepias incarnata Swamp Milkweed*
Aster lanceolatus
(simplex)

Panicled Aster

Aster novae-angliae New England Aster
Aster oolentangiensis Sky-blue Aster
Aster puniceus Red-st emmed Aster
Aster umbellatus Flat-topped Aster
Bidens spp. Beggar-ticks*
Campanula aparinoides Marsh Bell flower*
Cicuta maculata Water Hemlock*
Cirsium muticum Swamp Thistle
Desmodium canadense Showy Tick-trefoil
Epilobium leptophyllum Linear-l eaved Willow-

herb
Eupatoreum maculatum Spotted Joe-pye Weed*
Eupatorium perfoliatum Common Boneset*
Euphorbia corollata Flowering Spurge
Fragaria virginiana Thick-leaved Wild

Strawberry
Galium boreale Northern bedstraw
Galium obtusum Wild Madder
Gentiana andrewsii Bottle Gentian
Habenaria lacera Ragged Fringed Orchid
Helianthus giganteus Giant Sunflower
Helianthus grosseserratus Sawtooth Sunflower
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Wet Prairie continued

FORBS continued
Heliopsis helianthoides False Sunflower
Hypoxis hirsuta Yellow Star-grass
Impatiens capensis Spotted Touch-me-not*
Iris versicolor Blue Flag*
Krigia biflora Two-flowered Cynthia
Liatris ligulistylis Northern Plains Blazing

Star
Liatris pycnostachya Gayfeather
Lilium michiganese Turk’s-cap Lily
Lilium philadelphicum Wood Lily
Lobelia siphilitica Great  Blue Lobelia
Lobelia spicata Rough-spiked Lobelia
Lycopus americanus Cut-leaved Bugleweed
Lycopus uniflorus Northern Bugleweed*
Lysimachia ciliata Fringed Loosestri fe
Lysimachia quadriflora Prairie Loosestri fe
Lythrum alatum Wing-angled Loosestri fe
Mentha arvensis Wild Mint
Mimulus ringens Allegheny Monkey-

flower
Onoclea sensibilis Sensitive Fern
Oxypolis rigidior Cowbane
Pedicularis canadensis Common Water-dropwort

Phlox pilosa subsp.
fulgida

Downy Phlox

Polygala sanguinea Purple Milkwort
Polygonum punctatum Dotted Smartweed
Polygonum sagittatum Arrow-l eaved

Tearthumb*
Pycnanthemum
virginianum

Mountain Mint

Rumex orbiculatus Great  Water Dock*
Scutellaria galericulata Marsh Skullcap*
Senecio pauperculus Northern Meadow-

groundsel
Solidago gigantea Smooth Goldenrod
Spiranthes cernua Nodding ladies’-tresses
Stachys palustris Marsh Hedge Nettle
Teucrium canadense Germander
Thalictrum dasycarpum Tall Meadow-rue
Thelypteris palustris Northern Marsh Fern*
Verbena hastata Blue Vervain*
Vernonia fasticulata Smooth Ironweed
Veronicastrum virginicum Culver’s Root
Viola sororia Common Blue Violet
Zizia aptera Heart -leaved Alexanders
Zizia aurea Common Golden

Alexanders

Dry Prairie, Sand-Gravel Subtype

SHRUBS
Amorpha canescens Lead pl ant*
Prunus pumila Sand Cherry
Rosa arkansana Pasture rose*
Symphocarpos
occidentalis

Wolfberry

GRASSES AND SEDGES
Andropogon gerardii Big Bluestem*
Aristida basiramea Forktip Triple-Awn Grass
Bouteloua curtipendula Side-oats Grama*
Bouteloua hirsuta Hairy Grama
Calamovilfa longifolia Sand Reed-grass
Carex brevior A speci es of sedge
Carex muhlenbergii Muhlenberg’s sedge*
Carex pensylvanica Pennsylvania sedge
Cyperus lupulinus A speci es of sedge*
Cyperus schweinitzii A speci es of sedge
Elymus canadensis Canada Wild Rye
Eragrostis spectabilis Purple Love-grass
Koeleria macrantha Junegrass*
Muhlenbergia cuspidata Plains Muhly

Panicum commonsianum White-haired Panic Grass
Panicum lanuginosum Hairy Panic Grass
Panicum oligosanthes Scribner’s Panic Grass
Panicum leibergii Leiberg’s Panic Grass
Panicum virgatum Switch-grass
Panicum wilcoxianum Wilcox’s Panic Grass
Paspalum setaceum var.
stramineum Bead-grass
Schizachyrium scoparium Little Bluestem*
Sorghastrum nutans Indian Grass*
Sporobolus aspera Rough Dropseed
Sporobolus cryptandrus Sand Dropseed
Sporobolus heterolepis Prairie Dropseed
Stipa spartea Porcupine Grass*
Vulpia octoflora var.
glauca

Six-weeks Fescue

FORBS
Achillea millifolium ssp.
lanulosa

Common Yarrow

Agastache foeniculum Fragrant Giant Hyssop
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Dry Prairie continued

FORBS continued
Anemone cylindrica Long-headed

Thimbleweed*
Anemone patens Pasque-flower
Antennaria neglecta Field Pussytoes
Antennaria plantaginifolia Plantain Pussytoes*
Apocynum cannabinum Indian Hemp
Apocynum sibiricum Clasping Indi an Hemp
Arabis divaricarpa Spreading Rock-grass
Arabis lyrata Sand-cress
Artemisia ludoviciana White Sage
Asclepias syriaca Common Milkweed
Asclepias tuberosa Butterfly  Milkweed*
Asclepias verticillata Whorled Milkweed
Asclepias viridiflora Green Milkweed
Aster ericoides Heath Aster
Aster oolentangiensis Sky-blue Aster*
Aster sericeus Silky Aster
Astragalus crassicarpus Ground Plum
Calylophus serrulata Toothed-leaved Evening-

primrose
Campanula rotundifolia Harebell
Chrysopsis villosa Hairy Golden Aster
Comandra umbellata Bastard Toadflax*
Coreopsis palmata Stiff Ti ckseed
Dalea candidum White Prairi e Clover
Dalea purpureum Purple Prairie Clover*
Dalea villosa Silky Prairie Clover
Delphinium virescens Prairie Larkspur*
Desmodium canadense Showy Tick-trefoil
Draba reptans Carolina Witlow Grass
Erysimum inconspicuum Small-flowered

Wall flower
Euphorbia corollata Flowering Spurge*
Euphorbia dentata Toothed Spurge
Euphorbia glyptosperma Ridge-seeded Spurge
Fragaria virginiana Thick-leaved Wild

strawberry
Geum triflorum Prairie Smoke
Gnaphalium obtusifolium Sweet Everlasting
Helianthemum bicknellii Hoary Frostweed
Helianthus occidentalis Western Sunflower
Helianthus pauciflorus Rigid Sunflower
Helianthus petiolaris Plains Sunflower
Heliopsis helianthoides False Sunflower
Heuchera richardsonii Alum-root
Hieracium longipilum Long-bearded

Hawkweed*

Lathyrus venosus Veiny Pea
Lechea stricta Prairie Pinweed
Lespedeza capitata Round-headed Bush-

clover*
Liatris aspera Rough Blazing St ar*
Liatris punctata Dotted Blazing Star
Linum sulcatum Grooved Yellow Flax
Lithospermum canascens Hoary Puccoon
Lithospermum
caroliniense

Hairy Puccoon*

Lithospermum incisum Narrow-leaved Puccoon*
Lobelia spicata Pale Spiked Lobelia
Lupinus perennis Wild Lupine
Mirabilis hirsuta Hairy Umbrella-wort
Mirabilis nyctaginea Wild Four-O’Clock
Monarda fistulosa Wild Bergamot
Oenothera biennis Common Evening-

primrose
Oenothera clelandii Cleland’s Evening-

primrose
Onosmodium molle False Gromwell
Oxalis violacea Violet Wood-sorrel
Penstemon gracilis Slender Beard-tongue
Penstemon grandiflorus Large-flowered Beard-

tongue*
Physalis heterophylla Clammy Ground-cherry*
Physalis virginiana Lance-leaved Ground-

cherry
Plantago patagonica Woolly Plantain
Potentilla arguta Prairie Cinquefoil
Psoralea argophylla Silvery Scurf-pea
Psoralea esculenta Prairie-turnip
Rudbeckia hirta Black-eyed Susan
Scutellaria leonardi Leonard’s Scullcap
Selaginella rupestris Rock Spikemoss
Senecio plattensis Prairie Ragwort
Sisyrinchium campestre Prairie Blue-eyed Grass
Smilacina stellata Starry False Solomon’s

Seal
Solidago nemoralis Gray Goldenrod*
Solidago ptarmicoides Upland Aster
Solidago rigida Stiff Goldenrod*
Tradescantia bracteata Bracted Spiderwort
Tradescantia occidentalis Western Spiderwort*
Verbena stricta Hoary Vervain
Viola palmata var.
pedatifida Prairie Violet*
Viola pedata Bird's-foot Viol et
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Oak Savanna

TREES
Quercus macrocarpa Bur oak*
Quercus ellipsoidalis Northern pin oak*
Populus tremuloides Quaking aspen

SHRUBS
Amorpha canescens Leadplant*
Ceanothus americanus New Jersey Tea
Corylus americana American Hazelnut

Rosa arkansana Prairie rose*
Amelanchier sanguinea Round-leaf Juneberry
Symphocarpos
occidentalis

Wolfberry

Salix humilis Prairie Willow

GROUND LAYER
See appropriate prairie list:
Mesic Prairie or Dry Prairie

Aspen Forest

TREES
Fraxinus pennsylvanica Green Ash
Populus tremuloides Quaking Aspen
Quercus ellipsoidalis Northern Pin Oak
Quercus macrocarpa Bur Oak
Tilia americana American Basswood
Ulmus americana American Elm

SHRUBS AND WOODY VINES
Amelanchier laevis Smooth Juneberry*
Amelanchier sanguinea Roundleaf Juneberry*
Cornus racemosa Gray Dogwood*
Corylus americana American Hazelnut*
Diervilla lonicera Bush Honeysuckle
Prunus virginiana Choke Cherry*
Ribes cynosbati Prickly Gooseberry
Rosa blanda Smooth Wild Rose
Sambucus racemosa Red-berried Elder
Vaccinium angustifolium Lowbush Blueberry
Viburnum lentago Nannyberry*
Viburnum rafinesquianum Downy Arrow-wood

FORBS
Actaea rubra Red Baneberry*
Amphicarpaea bracteata Hog-Peanut*
Anemone quinquefolia Wood Anemone*
Antennaria neglecta Field Pussytoes
Antennaria plantaginifolia Plantain Pussytoes
Apocynum
androsaemifolium

Spreading Dogbane*

Aquilegea canadensis Canada Columbine
Aralia nudicaulis Wild Sarsaparilla*
Arenaria lateriflora Grove Sandwort

Asclepias exaltata Poke Milkweed
Aster macrophyllus Large-leaved Aster*
Aster sagittifolius
(urophyllus)

Arrow-l eaved Aster

Athyrium filix-femina Lady Fern*

Desmodium glutinosum
Pointed-leaved Tick-
trefoil*

Fragaria virginiana Thick-leaved Wild
Strawberry

Galium triflorum Sweet-scented Bedstraw
Geranium maculatum Wild Geranium*
Helianthus hirsuta Woodland Sunflower*
Liparis liliifolia Purple Twayblade
Maianthemum canadense Canada Mayflower*
Osmorhiza claytonii Clayton’s Sweet-cicely
Parthenocissus spp. Virginia Creeper
Phryma leptostachya Lopseed
Polygonatum pubescens Hairy Solomon’s Seal
Pteridium aquilinum Eastern Bracken*
Pyrola elliptica Common Shinleaf
Sanicula marilandica Black Snakeroot
Smilacina racemosa False Solomon’s Seal

Smilacina stellata
Starry False Solomon’s
Seal*

Trientalis borealis Starflower
Uvularia sessilifolia Sessile-leaved Bellwort

GRASSES AND SEDGES
Carex pedunculata Long-stalked Sedge
Carex pensylvanica Pennsylvania Sedge*
Elymus hystrix (Hystrix
patula)

Bottlebrush grass

Oryzopsis asperifolia Rough-leaved Ricegrass
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Appendix C. Invasive species fact sheets.

The following fact sheets provide detailed instructions for controlling 9 of the invasive species
found at the Highwood Preserve.  Additional information is available at the following websites:
http://tncweeds.ucdavis .edu/esadocs.html and http://www.nps .gov/plants/alien/index.htm
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Cottonwood Populus deltoides 50
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Smooth Sumac/Staghorn Sumac Rhus glabra/Rhus typhina 54
Black Locust Robinia psuedoacacia 56
Leafy Spurge Euphorbia esula 58



42

Common Buckthorn         Rhamnus cathartica

Effects of Invasion
Common buckthorn is a problem species in the understory of maple-basswood and oak
woodlands, oak savannas and prairies.  Common buckthorn is characterized by long distance
dispersal ability, prolific reproduction by seed and wide habitat tolerance.  The fruit causes a
severe laxative effect, readily distributing its seeds when eaten by birds.  Once established,
common buckthorn has the potential to spread very aggressively in large numbers because it
thrives in habitats ranging from full sun to shaded understory.  Common buckthorns leaf out very
early and retain their leaves late in the growing season, thereby shading out herbaceous and low
shrub communities and preventing the establishment of tree seedlings.

Size: 18-25 feet in height with a comparable spread.
Habit: Large shrub or low-branched tree with a rounded, bushy crown of crooked, stoutish
stems.
Leaves: Dull green, ovate-elliptic shaped, smooth on both surfaces with minute teeth on the
margins, and pointed tips.
Stem: Slender, somewhat grayish, often having thorn-like spurs.
Bark: Generally gray to brown with prominent, often elongate, light-colored or silvery lenticels.
Fruit: Female plants have ¼ inch diameter clusters of black, rounded fruit.
Origin: Europe and Asia.
Range: Nova Scotia to Saskatchewan, south to Missouri and east to New England.
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Mechanical Control
• Prescribed burns in early spring and fall may kill seedlings, larger stems, and top-killed

mature buckthorns.  Burning is preferable for fire-adapted communities, but should not be
used if it adversely affects the community.  Burning annually or biannually to control
buckthorn may need to be continued for several years depending on the extent of
establishment and the seed bank, which generally lasts three to five years.  It is generally
difficult to burn in dense buckthorn stands, as the understory is typically well shaded,
allowing little fuel build-up.

• Hand pull or weed wrench seedlings.
• Weed wrench saplings up to 1-inch in diameter at breast height (measurement).
• Trees of 1-3 inches in diameter at breast height (measurement) may be weed wrenched if

growing in sandy soils, otherwise, cut and apply herbicide to the stump.

Chemical Control
• Cut at base of tree and apply herbicide to stumps of trees greater than 3-inches in diameter at

breast height (measurement).
• Basal bark treatment may be used on trees located near power lines, in difficult terrain or in

areas where it is not important to create openings in the woodland floor for reintroduction of
native species.

• An herbicide formulated for use over water should be used in high quality natural areas and
in aquatic environments where surface water is present.

• Both mechanical and chemical control methods must be repeated for at least three to five
years in order to eliminate any new plants that emerge from the seed bank as well as the
continual spread of seed from bird droppings.  Underplanting disturbed areas with tolerant
native species may hinder reinvasion by common buckthorn.

Cut and Spray
• May to October (between first budding in May, through summer, to hard freeze in fall): 25%

Triclopyr diluted in water sprayed on cut stumps during the growing season.  Herbicide
should be sprayed immediately after cutting to be effective.  Avoid spring sap flow.  The
effectiveness of chemical treatment during the growing season is generally lower, and there
is more risk of affecting non-target plants.

• Winter (from first hard freeze to first budding in May): 25% Triclopyr (formulated for oil
dilution) diluted in diesel fuel or dilutent oil sprayed on cut stumps.  Herbicide should be
sprayed immediately after cutting to be effective.  This is the most effective time of the year
for chemical treatment.

• May to October (between first budding in May, through summer, to hard freeze in fall): 25%
glyphosate solution.  Glyphosate formulated for use over water should be used in high
quality natural areas and in aquatic environments where surface water is present.  Herbicide
should be sprayed immediately after cutting to be effective

Basal Bark Treatment
• A band of 6% Triclopyr with oil in diesel fuel or dilutent oil on the lower 10 inches of bark

including the root collar.

Source: Wisconsin Department of Natural Resources 1997. Minnesota DNR 1995.
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Honeysuckle         Lonicera tatarica

Effects of Invasion
Tartarian honeysuckle can live in a broad range of plant communities with varying moisture and
shade levels.  Woodlands are most affected and are particularly vulnerable if the habitat is
already disturbed.  The vigorous growth of Tartarian honeysuckle inhibits development of native
shrub and ground layer species; eventually, they may entirely replace native species by shading
and depleting soil moisture and nutrients.  The early leafing of this species is particularly
injurious to spring ephemerals, which have evolved to bloom before trees and shrubs have leafed
out.

Size: 3-10 feet in height with a 10-foot spread.
Habit: Upright, strongly multi-stemmed with the upper branches arching with the overall effect
one of a dense, twiggy mass.
Leaves: Smooth, hairless, opposite, simple, smooth beneath, ovate, bluish-green, leaves.  Begin
leaf development early in the spring before native species.
Stem: Green at first, finally brownish.
Bark: Older stems are shaggy.
Fruit: Red, ¼ inch diameter berry that colors in late June into July and August.
Flower: Fragrant, tubular pink to crimson flowers arranged in pairs.   
Origin: Central Asia to southern Russia.
Range: New England south to North Carolina and west to Iowa.
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Mechanical Control
• Small to medium-sized plants can often be dug, pulled or weed-wenched, especially in spring

when the soil is moist.  Mechanical removal can result in profuse resprouting of the plant if a
portion of the root breaks off and remains in the soil.

Chemical Control
• Cut at base of shrub and apply herbicide to any honeysuckle regardless of size if soil

conditions are not appropriate for mechanical control.
• A herbicide formulated for use over water should be used in high quality natural areas and in

aquatic environments where surface water is present.
• Control methods must be repeated for at least three to five years in order to stop new plants

emerging from the seed bank.  Underplanting disturbed areas with tolerant native species
may hinder reinvasion of Tartarian honeysuckle.

Cut and Spray
• May to October (between first budding in May, through summer, to hard freeze in fall): 25%

Glyphosate solution sprayed on cut stumps.  Herbicide should be sprayed immediately after
cutting to be effective.  The effectiveness of chemical treatment during the growing season is
generally lower and may have to be repeated on resprouts.

• Winter (from first hard freeze to first budding in May): 25% Triclopyr (formulated for oil
dilution) diluted in diesel fuel or dilutent oil sprayed on cut stumps.  Herbicide should be
sprayed immediately after cutting to be effective.  This is the most effective time of the year
for chemical treatment.

• May to October (Between first budding in May, through summer, to hard freeze in fall): 25%
glyphosate solution formulated for use over water should be used in high quality natural
areas and in aquatic environments where surface water is present.

Source: Wisconsin Department of Natural Resources 1997
Minnesota Department of Natural Resources 1995.
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Siberian Elm         Ulmus pumila

Effects of Invasion: Siberian elm flowers in spring before leaves begin to unfold.  The fruits
develop quickly and are disseminated by wind, allowing the species to form thickets of hundreds
of seedlings in bare ground.  Seeds germinate readily and seedlings grow rapidly.

Size: 50-70 feet in height with a 40-50 foot spread.
Habit: Open, round crown of slender, spreading branches.
Leaves: Small, elliptical, smooth singly toothed leaves that reach lengths of approximately 0.8-
2.6 inches.  They are tapering or rounded at their asymmetrical base.
Stem: Slender, brittle, very light gray or gray-green, usually smooth, can be slightly hairy,
roughened by lenticellar projections.
Bark: Gray or brown, with shallow furrows at maturity.
Fruit: Single winged circular or ovate in shape with smooth surface.
Flower: Greenish, lacks petals, and occurs in small drooping clusters of 2-5 blossoms.   
Origin: Eastern Siberia, northern China, Manchuria and Korea.
Range: Minnesota south to Arkansas and west to Utah.
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Mechanical Control
• Girdling: Late spring to mid-summer: girdle trees by removing a band of bark around the tree

trunk, just within the bark layer (cambium).  Girdling too deeply may lead to resprouting.
Girdled trees die slowly over one to two years

• Hand pull or weed wrench seedlings.
• Regular prescribed burns in fire-adapted communities.  Saplings older than a few years may

not be killed by fire, and instead will require another control method.

Chemical Control:
Cut and Spray

• May to October (Between first budding in May, through summer, to hard freeze in fall): 25%
glyphosate solution sprayed on cut stumps.  Herbicide should be sprayed immediately after
cutting to be effective.  The effectiveness of chemical treatment during the growing season is
generally lower and may have to be repeated on resprouts.

• Winter (from first hard freeze to first budding in May): 25% Triclopyr (formulated for oil
dilution) diluted in diesel fuel or dilutent oil sprayed on cut stumps.  Herbicide should be
sprayed immediately after cutting to be effective.  This is the most effective time of the year
for chemical treatment.

• May to October (between first budding in May, through summer, to hard freeze in fall): 25%
glyphosate solution formulated for use over water should be used in high quality natural
areas and in aquatic environments where surface water is present.

Source: Wisconsin Department of Natural Resources 1997
              Minnesota Department of Natural Resources 1995.
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Boxelder         Acer negundo

Effects of Invasion: Boxelder is an opportunistic species native to the United States.  Extremely
prolific, it will inhabit many environments disturbed by humans.  Boxelders produce seeds
during summer and fall and the wind disperses the fruits to suitable habitats for germination.
Reproduction can also take place vegetatively through suckers, sprouts and root shoots.
Boxelders are aggressively opportunistic and tend to shade out smaller, herbaceous flora.

Size: 30-50 feet in height can reach 70 feet with spread equal to or greater than the height.
Habit: Usually rounded to broad-rounded in outline, branches develop irregularly to support the
uneven crown.
Leaves: Pinnately compound with 3-5 leaflets arranged oppositely on the stem.  Leaflets can be
lanceolate to oblong, with margins that may be separated into several shallow lobes.
Stem: Green to reddish brown, often covered with a waxy whitish bloom that can be rubbed off.
Bark: Gray-brown, slightly ridged and furrowed.
Fruit: Double winged produced by females.
Flower: Male plants bear stamens in umbel-like arrangements, while the female plant produce
apetalous racemes.   
Origin: United States and Southern Canada.
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Mechanical Control
• Large-diameter trees can be cut with a chainsaw.  Resprouts must be recut or herbicides may

be applied to the cut stump.

Chemical Control
Cut and Spray

• May to October (between first budding in May, through summer, to hard freeze in fall): 25%
glyphosate solution sprayed on cut stumps.  Herbicide should be sprayed immediately after
cutting to be effective.  The effectiveness of chemical treatment during the growing season is
generally lower and may have to be repeated on resprouts.

• Winter (from first hard freeze to first budding in May): 25% Triclopyr (formulated for oil
dilution) diluted in diesel fuel or dilutent oil sprayed on cut stumps.  Herbicide should be
sprayed immediately after cutting to be effective.  This is the most effective time of the year
for chemical treatment.

• May to October (between first budding in May, through summer, to hard freeze in fall): 25%
glyphosate solution formulated for use over water should be used in high quality natural
areas and in aquatic environments where surface water is present.

Source: Wisconsin Department of Natural Resources 1997.
Minnesota Department of Natural Resources 1995.
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Cottonwood         Populus deltoides

Effects of Invassion:
The female flowers of cottonwood are pollinated in the springtime, giving rise to many-seeded
capsules that are dispersed by wind and water.  Reproduction can also take place vegetatively
through suckers, sprouts, and root shoots.  Saplings flourish in damp, well-lit areas.  Once in
sapling stage cottonwoods are difficult to eradicate.  Cottonwood is an aggressively opportunistic
species that tends to shade out smaller, herbaceous flora.

Size: 75 to100 feet in height spreading 50 to75 feet.
Habit: Pyrimidal in youth but developing a broad vase-shaped habit in old age with the
branching structure being somewhat open, irregular and ragged; often with massive, spreading
branches.  Multi-stemmed cottonwoods may reach diameters of over 10 feet.
Leaves: Simple and alternately arranged on the stems.  Broad, flat bases that taper to a point near
the tips.  Leaf margins are deeply serrate and often curve inward towards the centermost veins of
their blades.
Stem: Stout, yellowish to greenish yellow to brown, round or marked especially on vigorous
trees with more or less prominent wings running down from the two sides and bases of the leaf-
scars.
Bark: Nearly black, deeply furrowed, and decorated with resinous, many-scaled leaf buds in
winter.
Fruit: 2 to 4 valved capsule, ¼ to 1/3 inch long, the seeds are tufted and look like fuzzy
cottonballs floating through the air.
Flower: Pendulous catkins appearing before the leaves.  Males have red anthers on their stamens
and females a single pistil.   
Origin: Quebec to North Dakota, Kansas, Texas, Florida.
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Mechanical Control
• Girdling: Late Spring to Mid Summer: girdle trees by removing a band of bark around the

tree trunk, just within the bark layer (cambium).  Girdling to deeply may lead to resprouting.
Girdled trees die slowly over a one to two year period.

• Hand pull or weed wrench seedlings.

Chemical Control
Cut and Spray

• May to October (between first budding in May, through summer, to hard freeze in fall): 25%
glyphosate solution sprayed on cut stumps.  Herbicide should be sprayed immediately after
cutting to be effective.  The effectiveness of chemical treatment during the growing season is
generally lower and may have to be repeated on resprouts.

• Winter (from first hard freeze to first budding in May): 25% Triclopyr (formulated for oil
dilution) diluted in diesel fuel or dilutent oil sprayed on cut stumps.  Herbicide should be
sprayed immediately after cutting to be effective.  This is the most effective time of the year
for chemical treatment.

• May to October (between first budding in May, through summer, to hard freeze in fall): 25%
glyphosate solution formulated for use over water should be used in high quality natural
areas and in aquatic environments where surface water is present.

Source: Wisconsin Department of Natural Resources 1997.
              Minnesota Department of Natural Resources 1995.
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Reed Canary Grass         Phalaris arundinacea

Effects of Invasion:
Reed canary grass reproduces by seed or creeping rhizomes.  It spreads aggressively.  Reed
canary grass prefers disturbed areas, but can easily move into native wetlands.  In less than
twelve years, reed canary grass can form large, monotypic stands that harbor few other plant
species and are subsequently of little use to wildlife.   Reed canary grass dominates an area by
building up a tremendous seed bank that can eventually erupt, germinate and recolonize treated
areas.  Reed canary grass is difficult to eradicate, no single control method is universally
applicable.

Size: 2 to 9 feet in height.
Habit: A large, course cool season, sod forming, perennial wetland grass.  Sprouts early in
spring forming a thick rhizome system that dominates the subsurface soil.
Blades: Erect, hairless stem with gradually tapering leaf blades 3.5 to 10 inches long and .25 to
.75 inches in width.  The ligule is highly transparent.
Panicles: Compact, erect or slightly spreading (depending on the plant’s reproductive stage),
ranging from 3 to 16 inches long with branches .5 to 1.5 inches in length.
Flowers: Single flowers occur in dense clusters in May to mid-June.  They are green to purple
changing to beige over time.
Seeds: Shiny brown.
Origin: Eurasia and North America.
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Mechanical Control
• Small, discrete patches may be covered by black plastic for at least one growing season then

seeded with native species.  This method is not always effective and must be monitored
because rhizomes can spread beyond the edge of the plastic.

• Prescribed burns in late spring or late fall may help reduce the population if repeated
annually for 5 to 6 years.  The application of 1.5-% glyphosate solution will “brown off” reed
canary grass enough to conduct burns.  A late spring burn followed by mowing or wick-
applying glyphosate to the emerging flowering shoots will eliminate seed production for that
year.  Burning is ineffective to dense stands of reed canary grass that lack competition from
native, fire-adapted sepias in the seed bank.

• Mowing twice yearly (early to mid-June and early October) may help control reed canary
grass by removing seed heads before the seed matures and exposing the ground to light,
which promotes the growth of native wetland species.  Discing the soil in combination with a
mowing or burning regime may help by opening the soil to other species.

• Hand-pulling or digging may work on small stands in the early stages of invasion.
• A bulldozer can be used to remove reed canary grass and rhizomes 912-18” deep), after

which native species should be seeded.  Discing or plowing can also be employed in this
manner.

• Repeated cultivation for one full growing season followed by dormant seeding near the first-
frost date.  Combine with spot herbicide application in sections too wet for early or late
cultivation.

Chemical Control
Cut and Spray

• Tie the stems of small clones together just before flowering, cutting them, and applying
glyphosate in a 33% solution to cut stems.

• Foliar application of a 5% glyphosate solution designed for use in wetlands in early spring
when most native species are dormant to the foliage.  Remove the dead leaves from the
previous year before applying herbicide.  Two herbicidal applications may be necessary to
ensure complete coverage.  A late mowing in mid-September followed by herbicide in
October (after big bluestem is dormant).

• Wick application of a 5% glyphosate solution designed for use in wetlands in the first to third
weeks of June, followed by a late June to mid-July burn.  This technique reduces reed canary
grass cover, depletes the seed bank, and stimulates native seed banks.

• In non-aquatic environments, Dalpon and trichloracetic applied in late fall or early winter at a
rate of 20 to 40 lbs. Per acre on dried foliage.

Source: Wisconsin Department of Natural Resources 1997
              Minnesota Department of Natural Resources 1995.
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Smooth Sumac         Rhus glabra
Staghorn Sumac         Rhus typhina

Effects of Invasion:
Both smooth sumac and staghorn sumac are opportunistic, native prairie shrubs.  These
aggressive shrubs occur in clones that spread outward by rootstocks or seeds.  Sumac sprouts
easily and grows rapidly, but requires direct sunlight to persist.  Resprouts grow rapidly and can
reach 3 feet in one year.  Sumac can eliminate or reduce the abundance of many other species
that cannot persist in the shade sumac creates.  Sumac grows in a variety of habitats, including
disturbed sites such as abandoned fields, roadsides, and fence rows.  Sumac also grows in native
communities such as upland prairies, oak savanna and oak woodlands and forests.  Since sumac
is a native species, the management objective is usually to keep sumac under control, not to
eliminate it.

Size: 10 feet in height with a spreading crown of dense, multi-stemmed clones.
Habit: A large, loose, open, spreading shrub with a flattish crown.
Leaves: Pinnately compound with 7-31 leaflets that are green on the upper surface and nearly
white on the lower surface.  Leaves turn brilliantly red in fall.
Stem: Twigs are smooth, stout, angular, and hairless on smooth sumac and highly pubescent on
the staghorn sumac.
Bark: Light brown and smooth on young plants.  Pubescent on older stems on Staghorn sumac.
Smooth sumac has smooth bark on both yound and old stems.
Fruit: red drupes develop at the end of the stems in late summer and persisit into winter.  Each
drupe is round, has short hairs, and contains a single seed.
Flower: Dioecious, greenish yellow, June to early July.  Female borne in dense hairy panicles, 4-
8” long; male in a bigger, looser, wider panicle.
Origin: Quebec to Ontario, south to Georgia, Indiana and Iowa.
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Mechanical Control
• Double-cutting (once in July and once in August) may need to be repeated for several

consecutive years to achieve effective control in dense populations.
• Mow with a sickle-bar every year in mid to late July.
• Prescribed burning for prairies in spring, then hand-cut stems at ground level in July and

August.  Sumac will resprout after each cutting, but dense vegetation may prevent sumac
from receiving enough sunlight, causing leaves to turn yellow and eventually die.

• Mid-summer mowing combined with spring burns to stimulate herbaceous vegetation.
• Small populations may be kept under control by prescribed burning every three or four years.

Chemical Control
• During July and August apply a 20% concentration of glyphosate to freshly cut stumps.
• Apply oil-based triclopyr as directed on label to the entire circumference of each stem of the

clone, no cutting is done.
• Foliar application of water-based triclopyr as directed on label or 1-2% solution of

glyphosate in areas with little to no native vegetation.

Caution: The sap of sumac species may cause dermatitis in some individuals.
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Black Locust         Robinia pseudoacacia

Effects of Invasion:
Black locust is a translocated deciduous tree that is frequently found in upland prairies, savannas,
old fields, roadsides and woodlots.  Black locust reproduces vegetatively by root suckering and
stump sprouting.  Root suckers arise spontaneously from established root systems, sprouting new
shoots and interconnecting fibrous roots to form extensive, dense groves of clones.  Damage to
roots or stems stimulate vigorous sprouting, root suckering, and lateral spread.

Size: 30 to 80 feet tall with a spread of 20 to 35 feet
Habit: An upright tree with a straight trunk and a narrow oblong crown, becoming ragged and
straggly with age.  Can be spreading in habit with several trunks.
Leaves: Alternate, pinnately compound with 7-21 leaflets.  Leaflets are 1 or 2 inches long ovate,
entire and dark bluish green in color.
Stem: Slender, brittle, often zigzag, light reddish to greenish brown in color, smooth with paired
spines at nodes.
Bark: Young trees have smooth, green bark.  Mature trees have deep, furrowed, shaggy dark
bark with flat-topped ridges.
Fruit: A flat brown-black 2 to 4 inch smooth long pod.
Flower: Pea-like, fragrant, white or yellow long drooping racemes.
Origin: Southern Appalachia and Ozarks
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Mechanical Control
• There are no successful methods of controlling Robinia by mechanical means other than

bulldozing.

Chemical Control
• Basal stem application of Triclopyr formulated for dilution in diesel fuel or mineral oil.

Herbicide should be applied in a 6-inch band completely around the trunk and approximately
12 inches from the ground.

• For small isolated plants or thick patches under 5 feet in height (resulting from cutting or
fire) treatment can be with a foliar application on every branch or stem of fisamine
ammonium or Triclopyr mixed with water at the end of the growing season.

• A 1-1.55 solution of glyphosate can be applied to foliage of actively growing trees using a
hand sprayer.  Glyphosate should not be sprayed in high quality natural areas.

• In late summer, early fall, or during the dormant season a 20% solution of glyphosate should
be immediately applied to cut stumps.
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Leafy Spurge         Euphorbia esula

Effects of Invasion:
Leafy spurge is alleleopathic and spreads rapidly, crowding out desirable species. There are a
number of spurges that hybridize with leafy spurge; they are all referred to as leafy spurge.  The
plant can reach densities of up to 1800 stems per square yard.  Its deep root system makes
eradication difficult.  The plant can expel its seed to distances of 15 feet by explosive ejection
from the seed capsule.  The seed of leafy spurge has a high germination rate and the established
plant spreads rapidly through vegetative reproduction.  Leafy spurge can be catastrophic to
grasslands for both economic and ecological reasons.  In only a few years spurge can displace
native grasses and forbs by shading them out and dominating available moisture and nutrients.

Habit: An erect, deep rooted, Eurasian perennial.
Size: 6 to 36 inches in height.
Leaves: Linear, alternate and apetiolate, bluish-green in color.
Stem: Erect and hairless
Fruit: Ovoid, minute mottled brown seeds contained within a capsule.
Flower: A loose umbel consisting of two kidney shaped flower-leaves on a short stem that are
topped by two yellow-green petal like bracts around tiney floweres.
Origin: Europe and Asia
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Mechanical Control
• No mechanical control methods have been found to be effective.

Biological Control
• Pasturing goats in areas infested with leafy spurge
• Experimental insect control with beetles and a midge species is reducing populations.
• The allelopathic effects of black walnut inhibits plant growth

Chemical Control
• Scattered patches can be treated at an application rate of 2 lbs/acre of picloram in the late

spring and early fall.  Do not use in high quality natural areas that lie within 30 feet of area.
• A 70% reduction of large infestations can be achieved with an application rate of .5lbs/acre

of picloram in the late spring on an annual basis.
• An application rate of 5.7 lbs/acre of quinclorac plus a 2.8 lb/acre picloram will provide 85%

control of leafy spurge after nine months.
• An application rate of .12lbs/ acre of quinclorac applied to immediately after cutting the

shoot tops.
• A 90% reduction within one year was achieved with a 3% solution of fosamine applied to

blooming plants in June and July.  Follow up application for 3 to 4 years on an annual basis
is required.

• Repeated application of glyphosate may be used to treat small patches.




