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INTRODUCTION

Thisplan presentsthe results of anatura resource inventory conducted by Great River
Greening ecologsts and provides recommendations for managng the Highwood Park Nature
Preserve (hereafter caled “ Highwood Preserve’) in an ecolog cally sound, socidly acceptable
and economically feasible manner. The Preserve is adjacent to Taylor Park on the bluff above the
M ississippi River valey 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 restoreits ecological health. Asa
result of ther efforts, the city of Saint Paul applied for and received aFisca Year 1999 Naturd
and Scenic Grant of $155,000 from the M innesota Department of Naurd Resources (M N DNR).
Thecity of Saint Paul now ownsthe 12.73 acre property, which will be managed by the Division
of Parks and Recreation. In their grant gpplication, the City wrate, “Theland will be maintained
as apassive park, preserving native and rare plant species, trees, wildlife habitat and aview of
downtown Saint Paul and theM ississippi River.”

In July 1999, the District 1 Community Council recelved a Conservation Partners grant
fromthe MN DNRto fund this management plan and begn ecological restoration at the site.
Additiond fundingwas gpproved 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 Deveopment
produced adevelopment plan for the Highwood nel ghborhood, which caled for wooded areas,
especidly dongthefragle bluff, to be preserved and protected. Additiondly, the Preserveis
located within the area covered by the Pig s Eye Greenscape planning project. The Pigs Eye
Greenscape was acollabor ative project to anadyzethe natura resources in apart of Saint Paul
stretching from Swede Hollow Park to the Fish Creek County Open Space. Theresulting
management plan identified the need for preserving remnant naturd areas dongtheriver valley
and increasing connectivity between these remnants (Great River Greening 2000). The
Highwood Preserve offers an opportunity to improve the ecological quaity of an areathat helps
connect naturd vegetation dongthe blufflands of this part of Saint Paull.

Although thereis much current interest, community support, and on-the-ground volunteer
activity for the Highwood Preserve, along-term management gpproach is vita to ensurethe
successful restoration and management of the park’s naturd resources. Thefirst step in
developing amanagement plan was conducting a comprehensive ecologca and cultura
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 relyingon a
“ cookie-cutter” gpproach. The management planislargely built around an inventory of the site
conducted by Great River Greening ecologists in 1999 and 2000, supplemented by information
gathered from avariety of other sources.

This ecologically based plan considers socid, culturd and economic aspects of the site
and helps guide management activities to achieve a long-term vision for the park. The document



is meant to be adaptive and is based on the best information about the current and historic
conditions of the site. Astheplan isimplemented and additiona information becomes available,
the plan will likely be adapted to achieverefined goals and refined methods for achieving these
goals.

General Management Goals

Thefollowing general gods guide the more specific goals and tasks described in this
management plan.

1. Permanently preservetheproperty as anaturd area

+ Providefor permanent pratection from development.
+ Providefor permanent natura resource management.
Protect existing native biolog cd diversity.

Improve ecologica value of naturd features.

Promote natural resource education.

Provide recreation for compatible public uses.
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NATURAL RESOURCESINVENTORY
Ecological Aspects

L andscape Context

The Highwood Preserveis located within an ecological regon cdled the* . Croix
M oraines and Outwash Plains” (see http://www.dnr.stat e mn.us/ebnmecs/ecs s.htnt). Thisregonis
dominated by arolling daciad morane with mixed loamy soils. At the south end of the moraine
is aseries of flat outwash plains with sandy soils.

M ost of the landscape surrounding the Highwood Preserve consists of urban and
suburban development on the bluffs abovethe Pig s Eye Lake portion of theM ississippi River
floodplain. The Pig s Ey e Greenscape planning project identified the natura areas linked by the
oak-covered bluffs as ahigh priority for ecolog ca improvement (Great River Greening 2000).
The Preserve may provide the best gpportunity to retore native vegetation on arelatively large
parcd between thelarger natura aress of Battle Creek Regonal 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 theM ississippi River valey was amosaic 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 li ghtning and human
set), soil type, slgpe and aspect, and hydrologic regme. The pre-settlement natura community
types occurring within the site boundaries of the Highwood Preserve areawere probably oak
savanna, oak woodland-brushland and oak forest (Wovchaet a. 1995, M arschner 1974, M N
DNR 1993).

Oak Savanna

Oak savanna occurs wherefire, 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 followingfire, such as oak and prairie species. Theresulting structure is scattered trees
with aground cover of prairie grasses and forbs. Thetrees are usudly bur or northern pin oak,
with agpen clumps in moister pockets. The ground lay er is often very diverse, withthe most
common grasses being big bluestem, little bluestem, Indian grass and side-oats grama. Common
wildflowers include dotted blazing star, M issouri goldenrod, purpleprairie-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 beow). Very little oak savannaremansin the
region.



Oak Woodland-Brushland

Oak woodland-brushland, like oak savanna, is transitiona between open prairie and
forest. It has apatchy canopy of oak (and other) trees, but the ground lay er is not dominated by
prarie species. Instead, youngtree gpecies dongwith American hazelnut, chokecherry, gray
dogwood and other shrubs form adense brush lay er. Historicaly, these shrubs resprouted after
fires passed through. In the absence of fire, most oak woodlands are changngto forest as young
treesfill in the canopy. Overgrown oak woodland is common aong the bluffs near the Highwood
Preserve. M any of these areas may have been savanna a onetime.

Oak Forest

Oak forest is one of the most widespread natural community types currently found in the
Twin Cities metro regon. M any of these forests have grown up from savannaor woodland in the
absence of fire. Oaks are the dominant species, comprising a least 30% of thetrees. 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, pger birch and black cherry are
also common canopy trees. In recent decades fire-sensitive tree species have gppeared in oak
forests, and in mesic conditions they may beprevadent in the canopy . These species include
green ash, basswood, bitternut hickory and butternut. M esic sands dso generaly havetal,
straight, sing e-stemmed trees that lack spreading lower branches. The shade of the forest canopy
results in asparser shrub layer than in oak woodland-brushland but a more diverse ground layer.
Common herbaceous species include Pennsy lvania sedge, wild geranium, hog-peanut, wild
sarsgparillaand Virgniacregper. Oaks do not regenerate well under aforest canopy, so over
time, in the absence of fire or other disturbance, oak forests often evolveinto forests dominated
by sugar maple and basswood.

Land Use History

Black and white aerial photographs from 1940, 1953 and 1987 (Figure 2, gppended)
provide arecord of land use history & the Highwood Preserve. In 1940 al the major roads
around the sitewere dready in place. The homestead was present, as were most of thefarm
structures (barns, sheds, etc.). The access road was in itspresent position, and it appears tha a
track led dongthe western and northern edges of the site, connecting nei ghboring properties.

M uch of the Preserve was used for cultivation and pasture. Numerous old barbed-wirefences are
still present onthesite, indicating that a significant portion of the sitewas grazed. The Seep
bluff slopes dongthe west edge of the site were more open than they aretoday, withtrees
(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 praperty indicate that
other parts of the property may nat have been plowed either. North of the homestead an apple
orchard was maintained, and afew of thesetrees persig. A square (roughly an acre) in the
northeast corner of theproperty was densely covered with trees and shrubs. Perhgps it was used
as awoodlot.

Between 1940 and 1953 the site did not change drasticdly. The agriculturd fields still
covered the same area, and the orchard was still maintained. Brush was startingto fill in the
space between the larger, pre-existing trees dongthe north edge of the property. A few trees and



shrubs were statingto grow into the south edge of thefield dongthe access road. The bluff
slopes were gill fairly open and may still have been grazed.

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

By thetime of the site inventories in 1999 the homestead and satdllite buildings had been
removed, and the brushy areas in the former agricultura fields had grown noticeably taler and
denser (seethe Current Land Cover and Vegetation section, page 6).

Soil Survey

The Soil Survey of Washington and Ramsey counties was used as a genera source of
information to assess the soils of the site (U.S Depatment of Agriculture 1980). M o units on
the soil survey maps are greater than two acres, but someinclusions of different soil types are
aso listed. A Great River Greening ecologst aso conducted fol low-up field checkingduringthe
1999-2000 field seasons to refine the survey for the Highwood Preserve. Soils were probed with
aDutch soil auger to verify soil type and map passible areas of small inclusions that were not
mapped by the Soil Conservation Service.

M ost soils mapped by the SCSwithin the Preserve are composed of two mgor soil series:
M ahtomedi-Kingsley Complex (896C, 896D, 896F) and M ahtomedi Variant — Rock Outcrop
Complex (1820F). Thereis asimilar soil series (Demontreville Loamy Fine Sand, 453B) inthe
southweg corner of thesite. All three series are wdll drained to excessively drained soils with
loamy sand or sandy loam texturein the upper layers. In general, these soil types havelittle
organic matter, low fertility and low waer-holding capacity . M ulch is necessary topratect tree
seedlings, which may not survive adry year following planting.

In the southeadt corner of the Preserveis asmal areaof much moister soil: Poskin silt
loam (507). The access road passes through this corner of thepraperty, sothe natura soil has
been completely dtered. Another smal area (0.3 acres) of Poskin silt loam was verified during
ecolog cd fied surveys. This area, which was not mapped by the SCS is located in the center of
the site and surrounded by M ahtomedi-Kingsley Complex. See Figure 3 (appended) for asoail

map.

Mahtomedi-Kingdey Complex

TheM ahtomedi-Kingsley Complex covers most of the site. In these areas M ahtomedi
soils (loamy sand) and Kingsley soils (sandy loam) areintricately mixed. On 3%-12% slopes
(896C) the surfacelayer is dark yellowish-brown loamy sand (M ahtomedi) about 8 inches deep
or grayish-brown sandy loam (Kingsley) about 6 inches degp. On 12%-25% slopes (896D) the



surface layer isvery dark gray loamy sand (M ahtomedi) about 5 inches deep or dark gray sandy
loam (Kingsley) about 3 inches deep (with asubsurface layer about 12 inches thick). On 25%-
40% slopes (896F) the surface lay er is dark gray loamy sand (M ahtomedi) about 3 inches deep or
very dark gray sandy loam (Kingsley) about 3 inches deep (with a subsurface lay er about 8
inches thick).

Mahtomedi Variant—Rock Outcrop Complex 25%-60% Slopes

This soil complexis found on the stegp bluff dongthe western edge of the site. No rock
outcrop ispresent, but theM ahtomedi Variant soil is very steep, highly erodible and excessively
drained. The surface layer is very dark gray sandy loam about 3 inches degp. Depthto bedrock is
usudly 40-80 inches.

Demontreville Loamy Fine Sand 2%-6% Slopes

Restricted tothe southwest corner of the site, this soil type of convex crests and slight
risesiswel drained. The surfacelayer is dark grayish brown loamy fine sand about 7 inches
deep. The subsurface and upper subsail layers, which are similar, are about 17 inches thick
combined. The upper layers arerapidly permesble, but the underlying sediments have
moderately slow permeability .

Poskin Silt Loam

The surface layer of this sail, found in drainageway s and depressions, is black silt [oam
about 13 inches deep. It is somewhat poorly drained, and surface water runoff from adjacent
slopes may pond for short periods. Permeability is moderatein the silty mantle but very rapidin
the underlying sand and grave. Water-holding capacity is moderate, and levels of fertility and
organic matter arelow. In contrast tothepredominant soil series on the site, the pocket of Poskin
soil in asmall depression presents an opportunity to restore and manage amesic to wet plant
community .

Current Land Cover and Vegetation

Invasve Species

Common buckthorn (Rhamnus cathartica, plant nomenclature follows Gleason and
Cronquist 1991) is by far the most abundant invasive species a the Highwood Preserve, and its
density was survey ed throughout al the management units. Figure 4 (gppended) showsthe
varyinglevds of buckthorn infestation throughout the Preserve. Thethreelevels are described in
Table 1 (page 7). The presence of other invasive speciesisindicated in the sections for
individual management units below. M ethods for removing most of these gpecies are described
in the Restoration and M anagement Recommendations section (page 16) and Appendix C.



Table 1. Levels of buckthorn infestion.

Level * Trees(>4in.diameter)/lOOft2 Saplings/lOOft2 Seedlings/lOOft2

Levd 1 <1 <5 <3
Levd 2 <5 <10 <10
Levd 3 | >5 >10 100

* Orignally described by John M oriarty of Ramsey County Parks

Land Cover Types

Aspart of an effort to classify land cover for the entire metropolitan M ississippi River
valey, land cover was mapped for the Highwood Preserve and the adj acent landscapein 1999
using the new M innesota Land Cover Classification System (M LCCS Leete et d. 2001; Figure
5, ppended). Land cover is defined as the physica cover, including vegetation (natura or
planted) and human constructions (buildings, roads, etc.) that reside on the landscape. For natura
communities, the M LCCSuses theM N DNR natura community classification sysem (MN
DNR 1993).

Theland cover map of the Highwood Preserve served as aframework for amore detailed
siteinventory. As afirst step in theinventory, the land cover poly gons were divided into smaller
management units (Figure 6, appended). Additional information supplementing the field
inventory included M N DNR Naura Heritage Database information, the M N DNR County
Biologca Survey dataand the County Soil Survey. Below are descriptions of land cover types
as well as the management units within them.

Areas with Imper vious Cover (1.2 acres)

Theland cover map for the regon shows two areas with impervious cover within the
Highwood Preserve. One areais in the southeast corner dongthe access road. The second and
larger areawith impervious cover is around the gravel parking areawhere the access road enters
the Preserve. In both of these areas most of the land not covered by impervious surfaces is
covered by trees. Theareaaround the grave parkinglot was divided into three management
units.

Homestead Ste (0.4 acres). Now that the homestead has been torn down and regraded,
this unit is dominated by weedy gpecies growingon disturbed soil. Speci es include burdock
(Arctium minus), creeping Charlie (Glechoma heder acea), Kentucky bluegrass (Poa pratensis),
smooth brome (Bromus inermis), Canada goldenrod (Solidago canadensis), danddion
(Taraxacum officinale), plantain (Plantago major), clover (Trifolium repens), wood sorrel
(Oxalis stricta) and M exican bamboo (Polygonum mexi cana), which can be highly invasive.

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

Cottonwood/Boxdder Woodland (0.2 acres). This smdl disturbed unit squeezed between
the parkinglot and aneighboringresidence is dominated by cottonwood (Populus detoides),
boxelder (Acer negundo) and black locust (Robinia pseudoacacia) trees.




Disturbed Deciduous Woodland (6.1 acres)

This area, where trees and shrubs have invaded the abandoned agriculturd fields, is
dominated by green ash (Fraxinus pennsylvanica), boxelder, Sberian em (Ulmus pumila),
American em (UImus americana), common buckthorn, Tartarian honey suckle (Lonicera
tatarica) and smooth sumac (Rhus glabra). There are two patches of this cover type, east and
west, sparated by the old field. The management units described below areidentified as being
within the east or wed patch. See Appendix A for alist of common species in the Disturbed
Deciduous Woodland and Oak Woodl and units.

Sumac Grove (West, 0.9 acres). Young green ash trees are scattered within athicket of
sumeac.

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

Old Orchard (West, 0.2 acres). Four to five gppletrees grow in this grassy unit. Invading
buckthorn and honey suckle were removed in 2000.

Cottornwood/Green Ash/Elm Woodland (West, 1.3 acres). Thetal trees in this woodland
separate the open fidd from the oak forest. Black locust trees have been kept short in one spat to
preservetheview of downtown Saint Paul from the old homesite. At the northern end serious
soil erosion problems are occurring alongtwo converging aullies.

Black L ocust Woodland (West, 0.3 acres). This smal unit dongthe edge of the property
is dominated by invasive black locust trees.

Black Locust Sand (East, 0.4 acres). This stand of nearly pure black locust has adenser
canopy than the woodland tothe south.

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

EIm/Green Ash Woodland (East, 1.2 acres). This cover typeisin two patches, sgparated
by the EIm/Buckthorn Woodl and unit, which has amore open canopy (described above). A few
northern pin oaks are mixed in with the other trees, and two lines of silver mapletrees were
planted dongan old fenceine. This unit aso contains purple tway blade.

Prairie Remnant (East, 0.1 acres). This south-facing opening between the Black Locust
Sand and the EIm/Green Ash Woodland contains afew prairie species, indicatingthat it may nat
have been plowed for agriculture. The shrub smooth sumac was acommon 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 alist of species found in the remnant.




Old Field (3.1 acres)

This open area a the heart of the Preserve maintains the aura of the old farmstead. The
areaincludes theyard of the old house and thefield to the east, including a patch of remnant
prarie. See Appendix A for alist of gpecies found in the old field. Included in this land cover
type are five management units.

Prairie Remnant (0.1 acres). This smal, west-facing portion of thefield contains afew
remnant prairie species. It is part of theprairie remnant within the Disturbed Deciduous
Woodland unit but contains fewer smooth sumac shrubs than tha portion. Species found in the
remnant arelisted in Appendix A.

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

Depression (0.3 acres). Within the old field is asmall, shallow depression on Poskin silt
loam, where the soil is moister than in therest 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 alarge American elm, blue spruce, lilac and Crimson Kingvariety of Norway maple.

Yard (0.2 acres). Theyard tothe homestead is still dominated by Kentucky bluegrass,
aongwith other non-native grasses like smooth brome. This yard was probably the source of the
creeping Charliethat has invaded the surrounding woodl and.

Oak Forest (2.1 acres)

This forest ispat of an oak-dominated forest that sretches al adongthis portion of the
bluff in Saint Paul.

M esic Oak Fored (1.4 acres). Thisportion of the oak forest has anorthweserly aspect,
which results in afairly moist environment. The western portion, just south of the neighboring
residence, is the highest-quality natura community in the Highwood Preserve. Buckthorn
density islow (Figure 4, appended), and the diversity of undergory plantsis relatively high.
Soecies observed in the M esic Oak Forest unit arelisted in Appendix A. A road grade (platted
but not ingaled) with apowerline aboveit runs through the unit from aresidence on the south to
aresidence on the west.

Dry O&k Forest (0.7 acres). With asouthwesterly agpect, thisportion of the oak forest is
drier and brushier, with alower, more broken canopy, as compared withtheM esic Oak Forest
unit. Within the Dry Oak Fored is aknoll wherethe bur oaks are particularly widely spaced,

with low, spreading branches. This knoll was probably an oak savannabefore fire suppression.
See Appendix A for alist of species found in this unit.




Oak Woodland-Brushland (0.8 acres)

This woodland, with asignificant 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 pach is nearly pure oak, while the western patch contains more em and cottonwood.
The understory of bath unitsispoor quality, but the western unit does contain some ostrich fern
(Matteuccia struthiopteris). Speci es observed in the Oak Woodl and-Brushland ar e combined
with thosein Disturbed Deciduous Woodland in Appendix A. A powerline runs through the
western unit, and the road grade (platted but nat instaled) below it slopes gradudly to thewed,
contributingto the severe erosion in the gullies below.

Aspen Forest (1.3 acres)

Youngaspen trees have largely closed the canopy of this fores. The southernportionis
more purely agpen than the northern portion. The earthwormpopulation is very high, preventing
the accumul ation of any ledf litter. Purple twayblade (Figure 7, page 11) is relatively common.
See Appendix A for alist of species found in the Agpen Forest unit.

Rare Species

Only onerare species has been recorded a the Highwood Preserve: purple tway blade
(Liparis liliifolia, dso called lilia-l eafed twayblade; Figure 7, page 11). Only one other
occurrence of this species has been documented in Ramsey County. Thepaopulation on the
Preserve consists of hundreds of individuas spread through several management units.
Twaybladeis not listed or regulated by theMN DNR. It grows predominantly in open woodlands
but has dso been found in prairies. At M acalester College’ s Katherine Ordway Natura Higory
Areain Inver Grove Heights, the purple tway blade responded vigorously to awoodland fire.

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

Wildlife

Comprehensive wildlif e survey s were not conducted, but severd 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 theriver to thewed. In
winter, bad eag es dso fly over farly frequently. Pocket gophers have left mounds of freshly
dugsoil intheold field. A large, hollow red oak in the M esic Oak Forest unit probably provides
important habita tosmal mammals.

An eastern meadowlark was seen in the old field in spring 2001. This bird speciesis
common in agricultura areas, but it has declined in the metro area as the amount of pasture has
decreased. Perhaps these birds nest at the Preserve. As theprairieis restored and expanded,
habitat for grassland birds like the meadowlark will improve. Other birds observed and assumed
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breedinginclude House Wren, Indigo Bunting, Great Crested Fly catcher, and Red-ey ed Vireo.
Loca ornithologists and other wildlife managers can increase knowledge about the Preserve by
surveyingfor reptiles, amphibians, bird species, smal and large mammals and insects.

The most obvious and critical wildlifeissue to address on the siteis 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 patentiadly devastate any plantings because they often prefer nursery -
gown plants. Becausethesiteis surrounded by residentia properties, deer harvesting and
population control isprobably impossible. Temporary fencing could be instaled around sensitve
areas to prevent deer damage. (One option is described at http://www.deerxl andscape.convcgi-
bin/webc. cgi/BlankPage4 .ht i)

Figure 7. Purple Twayblade (Liparisliliifolid).

For more information on the tway blade, see the following website:
WwWw.sped esat ri sk.gc.ca/speci es/Engli sh/Sear chDetall.cfif? peci esl D=227
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Socio-Cultural Aspects

Current site uses

Currently, the Highwood Preserveis passive public open space. Few people appear to use
the site, but thereis occasiona ATV traffic. Severd historic structures were recently removed

from the site, includingthe orignd farm house and severd small farm buildings. A smdll
compacted area (0.4 acres) at the southeast corner of the siteis currently beingleased 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 theriver valey and within the siteitsdf. Fiveare
shown in Figure 8 (appended). View 1, a the entrance area, looks out over the open fied,
providingthefed of an old homestead. View 2, a the old homesite, offers aview of downtown
Saint Paul through a gap inthetrees. Views 3 and 4 look out over the open field, and the bluff on
the far side of the M ississippi River is visible in the distance. View 5 in the northwestern corner
looks out through thetreesto theriver valley.

Trails

Thereare afew existingtralls a Highwood Preserve (Figure 8, gopended). The gravel
access road ends at the old homesite, and two pardld trails enter from Taylor Park. In addition, a
smdl network of trails in the woodlands of the northwes corner, some of which are causing
erosion, connect nei ghboring residences. Other minor trails throughout the woodlands are
maintained only by deer traffic.
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GENERAL SCHEDUL E OF RESTORATION TASKS

Accomplishments to Date

Great River Greeningremoved most of the buckthorn from the Highwood Preservein
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 Savannatar get areas (including part of adjacent Taylor Park). The
generd plantingareais shown in Figure 9 (gppended), and the gpecies planted arelisted in Table

2.

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

appended)

Common Name Sdaentific 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 dlipsoidal is 5 5

Bur Oak Quer cus macr ocar pa 4 6

Red Oak Quercus rubra 5
Juneberry Amelanchier laevis 12 2
Bush Honeysuckle Diervillalonicera 70

Pagoda Dogwood Cornus alternifolia 17 3
Gray Dogwood Cornus racemosa 36 9
American Hazelnut Corylus americana 36 9
Ninebark Physocar pus opulifolius 36 9
Choke Cherry Prunus virginiana 10

M issouri Gooseberry | Ribes missouriensis 39

Red-berried Elder Sambucus racemosa 30

Nanny berry Viburnum lentago 19 3
Downy Arrrow-wood | Viburnum rafinesquianum 43 5

Restoration Priorities

Removingthe remainder of the buckthorn and other invasive woody speciesisthe
highest priority for future work, dongwith preventing them from dominating again. This will
alow native species to gain astronger foothold. Only afew months after thefirst remova, new
seedlings have dready appeared in the cleared area. After controllinginvasive woody species,
the highest priority is restoringthe prarie/savannamosaic, which forms the heart of the
Highwood Preserve. Increasingthe diversity of native plants and reducing soil erosionin the



forests and woodlands is also important but alower priority. Restoraion tasks are outlined and
ranked by priority inTable 3 (page 15), and detalled instructions are provided in the Restoration
and M anagement Recommendations section (page 16). Thetimdinein Table 3 assumes that
work would start on dl restoration targets simultaneously . If, for example, startingthe
prarie/savanna mosaic is deay ed until spring 2003, then al subsequent tasks would be pushed
back accordingy.

Restoration work can be accomplished with acombination of city crews, contractors and
volunteers. Removd 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 tha require them (such as
cutting and treating shrubs) by helpingpaid 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 areinvolved. Restoration
of the prairie/savannamosaic requires the skills of experienced contractors with the right
equipment, but volunteers could take part in planting additional species to increase diversity after
native gr asses 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 additiona grants from M N DNR (Conservation Partners Grant Program) and the
Big Rivers Partnership (administered by Great River Greening). T he successful results of the
previous grants should convince potentid funding agencies that restoring natura communities to
the Highwood Preserveis aworthy investment.
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Table 3. Restoration Timeline.
Shading indicates leve of priority. Unshaded tasks are highest priority, decreasingwith
darkness. Within each shade, restoration targets to the left are higher priority thanthosetothe
right. Refer to the Restoration and M anagement Recommendations section (page 16) for more
detaled instructions. “ Cr” refers to city crew, “ Co” to cortractor, and “ V" to volunteers.

RESTORATION TARGETS

Prairie/Savanna Oak Woodland-
Date Mosaic Brushland Oak Forest Aspen Forest
SUmMmer Cut and treat dl black Remove Sberian dm, | Cut and treat black Cut and treat
2001 to locusts. Remove other plusadditiond treesto | locust, buckthorn, and buckthorn and
Winter trees and shrubs from achieve~50% canopy. | honeysuckle >2 feet honeysuckle >2 feet
2002 savanna aess to reach Cut/treat buckthorn tal. Soray cresping tdl.
30%tree cover and and honeysuckle >2 Chalie
scattered shrub dumps. | feet tdl.
(Cr, Co, V) (Cr, Co, V) (Cr, Co, V) (Cr, Co, V)
Spring Mow, spray, spray Plant oaksto achieve Plant oaks and shrubs Plant native shrubs
2002 again, thenburn and >50%o0aks. Plant to replace the bl ack and herbaceous
sow seed. naiveshrubs and locusts. Plant native plantsthroughout.
herbaceous pl ants shrubs and herbaceous
(Co) | throughout. v |antsthroughout. (v (V)

Immers | Mow as frequently as Check every 2years Check every 2yeas for | Check every 2yeas
2002-04 | necessary to prevent for buckthorn and black locust, buckthorn | for buckthorn or
weeds fromsetting honeysuckle. Cut and or honeysuckle. Cut honeysuckle. Cut and
seed. treat any >2 feet tdl. andtreat any >2 ft.tdl. | treat any >2 ft.tall.
(Cr, Co) (Cr, Co, V) (Cr, Co, V) (Cr, Co, V)
rin Burn entire areai f
?805_%5 enough fud has
accumul a ed. (Co)
Ummers | Monitor percent native | Continueto remove Continueto remove Continueto remove
2005-? species. invasivesevery 2 invasivesevery 2 years. | invasivesevery 2
years. Monitor percent | Monitor percent native | years. Monitor
native spedies. Species. percent native
Remove young trees to Species.
maintain <70% cover,
(Cr,Co,V) | if necessary. (Cr,Co,V) (Cr, Co.V) (G, Co.V)
? When 80% native,
divideinto 2-3burn
units. Burn each unit
evay 3-5years.  (Co)
Soring, Till smdll circles and
Year? plant additiond prairie
speciesto incresse
diversity. (Cr, Co, V)
? Monitor patches of
invasivespecies. Mark
andtrea them. (Cr. Co)
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RESTORATION AND MANAGEMENT
RECOMM ENDATIONS

Adaptive Management

To achieve the generd management gods for Highwood Preserve that were outlined in
the Introduction, naturd plant community types should be restored to mog of the area. In
particular, this restoraion will improve ecological quality and provide opportunities for natura
resource education. Goas and methods for restoring specific parts of the Preserve are described
below, but the methods mus be flexible. Given the uncertainty associated with many of the
tasks, such asthe unigue response of the site to management efforts, an adaptive management
agpproach is recommended. The process of adaptive management includes setting clear gods and
implementing the best known methodsto achieve these gods. Theresults of this management
should be monitored, and future practices should be modified as needed to increase their
effectiveness. M onitoringthe siteis essentia for determiningif 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, potertidly with support from Gresat
River Greening' s River Seward Program.

Restoration Targets

Based on theresults of the natura resourceinventory and analysis of pre-settlement
vegetation, pas land use history, and current environmenta and cultura conditions, the
Highwood Preserve has been divided into four natura community management types (Figure 9,
gppended). Suggestions for the entrance area are included in the Socio-Cultura
Recommendations section (page 26).

Pace
1. Oak forest 17
2. Oak woodland-brushland 19
3. Prairie/savanna mosac 21
A. Mesicprarie
B. Wet prairie
C. Dry prarie
D. O&k savanna
4. Aspen forest 25
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Oak Forest

Management Units Targeted for Oak Forest

The areatargeted for Oak Forest includes the M esic Oak Fores management unit, dong
with the adjacent Cottorwood/Green A sh/EIm Woodland and Black Locust Woodland units. The
M esic Oak Fores dready resembles thetarget community, but its quaity can beimproved. The
disturbed woodland of the other management units has awell-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 areaof oak forest would
increase the width of the narrow band of oak-dominated forest dongthe bluff in this part of
Saint Paul.

The oak forest target for this areaiis described in the Pre-European Settlement Vegetation
section of thisplan (page 3). The parts near the fidld edge would more closely resembl e drier
examples of oak forest with asomewhat shorter and sparser canopy, whilethe 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 preservethe
view, these locusts should be replaced with native shrubs.

Restoration and Management Goals

The oak forest restoraion can be judged successful when dl 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 diminated.

+ >80% of shrubs and forbs are native to oak forests (see Appendix B).

+ Soil hedthisimproved.

Methods of achieving management goals

1. Increase proportion of oaksin disturbed woodland units
Tasks:
+ Removeall black locust trees.
¢ Treat sumps with chemicas as recommended in Appendix C.
+ Intheareawhereaview of downtown Saint Paul is maintained, plant native shrubs to
replace the black locust.

+ Incanopy gpenings plant northern red oaks (Quer cus rubra) and white oaks (Quer cus
alba) tall enough to avoid deer browsing.

M onitoring and maintenance:
+ Check black locust stumps annudly, and treat reprouting roots chemicaly.
+ Replaceany planted oaks tha have died.
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2. Reduce populations of invasive plants

Tasks:
*

Cut buckthorn (Rhamnus cathartica) and honey suckle (Lonicera tatarica) >2 feet tadl
and treat the sumps chemically as recommended in Appendix C.

Control buckthorn seedlings (<2 feet tdl) by hand-pulling, occasiona prescribed
burns, or foliar spray inthefal when other species have gone dormant.

Control creeping Charlie by sprayingwith gy phosate (Roundup®) as long as it can be
done without harming native plants.

Work with neighboring property ownersto control invasives in the surrounding
forest.

M onitoring and maintenance

¢

Return every 2yearsto cut andtreat any buckthorn or honeysuckle that has grown
taler than 2 feet. (Seeds will be imported by birds, so this control will probably
continue indefinitely, but the most intensive labor will berequired in thefirst years.)
M onitor particularly dense patches of invasive species, such as cregping 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 invasiv e species are under control. Shrub cover should be fairly
sparse (<30%), but herbaceous cover can be dense.

If necessary, pratect young plants from deer by fencingindividuas or groups with
hardware cloth (or dectric fencethat can run off abattery and be moved as needed).

M onitoring and maintenance

*

Water plants when lessthan 1 inch of rain occurs per week duringthefirst year after
planting.

M onitor the percentage of native shrubs and forbs by surveyingat least 10 randomly
placed plotsthroughout theM esic Oak Fores unit and 10 throughout the disturbed
woodland units. Estimate thepercent cover of native plants in each plot.

Survey the sitefor deer browsing and the effectiveness of protection measures.

If the surviva of herbaceous plantsis low, but deer browsingis not the cause,
monitor theleve of infestation by non-naive earthworms, which can dter the sail in
way s darimenta to many native woodland forbs. The following website provides
monitoring methods: http://www.nrri.umn.edu/wor ms/conductingsurveyshtm . Earthworms
tend to dislike oak leaves, so they may not be aproblem in this unit.

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

+ Inthedisturbed woodland units add afew inches of leaf compost, uncompaosted
leaves or wood chips to places where native plant cover is minimal.

+ Reduce erosion on stegp slopes by bundling cut brush into wattles and staking them
across the slopeto slow the flow of water runoff (Figure 10). Stabilize the soil by
planting native, shade-tolerant, herbaceous species that can form adense ground
cover (such as Virgniawaterleaf [Hydrophyllum virginiana], hog-peanut
[Amphicar paea bracteata], wild gnger [Asarum canadense], and Pennsy lvania sedge

[Carex pensylvanica)).

M onitoring and maintenance

+ Monitor the goread 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 tothe

site.

Figure 10. Wattle installation.

‘brush withbuns aliemating,
E-10" dia_, tied 12-15" 0.c. §
§ Stke on = .
contour stakes 102 dia of
bundles

3. Place bundles
intrench

.

SN 4, Add stakes through
andbelow bundles

http:/Aww.ianr.unl.edu/pubs/soil/g1307.htm

Oak Woodland-Brushland

Management Units Targeted for Oak Woodland-Brushland

The areatargeted for oak woodland-brushland includes the management units aongthe
north edge of the site and in the northwest corner that already are identified as oak woodland-
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brushland. In addition, the two patches of EIm/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/savannamosaic, but it has a canopy too densefor easy conversion to
savanna. Because the surrounding prairi e/savanna should be burned periodicaly, woodland (as a
fire-dependent community) is more appraopriatethan forest. The Dry Oak Fores unit ill
maintains some of the open characteristics of its woodland past, so restoréion to oak woodland-
brushland would berd atively easy. Thetarget community is described in the Pre-European
Settlement Vegetation section of thisplan (page 3).

Regtoration and managament 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.

+ Treecanopy cover is 10%-70% (50% ided), of which morethan 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 negessary
Tasks:

+ Kill dl Siberian dm (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 stumpstreated) in the following order:
silver maple (Acer saccharinum), boxelder (Acer negundo), hackberry (Celtis
occidentalis), American ém (Ulmus americana), green ash (Fraxinus pennsylvanica).
If oaks constitute a canopy with >70% cover, then some should be thinned out,
leaving avariety of sizes. The canopy of the knoll in the northwesern corner should
be reduced to approximately 50%.

+ If oaks comprise less than hdf the canopy trees, then even more of thetree species
listed above should be removed. In ther places plant bur oak (Quer cus macr ocar pa)
and northern pin oak (Quercus dlipsoidalis) tall enough to avoid deer browsing.

+ Allow firesin the adjacent prairies and savannas to burn into the Oak Woodland-
Brushland.

M onitoring and maintenance;
+ Replaceany planted oaks tha have died.
+ Check every 5 years and remove youngtrees to maintain <70% canopy cover
(assumingfiredoesn’t do it).

2. Reduce populations of invasive plants
Tasks:
Control and monitor invasive species as described for the Oak Forest restoraion.
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3. Increase native shrub and forb diversity
Tesks:

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

On the knoll in the northwestern corner of the Preserve, where the tree canopy should be
reduced to gpproximately 50%, the soil is gppropriate for some prairie grasses and wildf lowers.
Use goecies recommended for the Oak Savannatarget area, and keep shrub cover sparse.

4. Reduce soil erogon
Tesks:

+ Reduce erosion on steep slopes by bundling cut brush into wattles and staking them
across the slopeto slow the flow of water runoff (Figure 10, page 19). Sabilizethe
soil by planting native, shade-tolerant, herbaceous species that can form adense
ground cover (such as hog-peanut [Amphicar paea bracteata], starry fase Solomon’s
sed [Smilacina stellata], | arge-leaved aster [Aster macrophyllus], and Pennsylvania
sedge [Carex pensylvanical).

M onitoring and maintenance;
+ Monitor the spread of ground cover plantingon the slopes. If the plants are spreading
too slowly to reduce erosion, plant more of them or new gpecies better suited tothe
site.

Prairie/Savanna M osaic

Management Units Targeted for Prairie and Oak Savanna

Theareatargeted 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 thetar gets are different, methods for achievingthem are similar.

A.MesicPrairie

M esicprairie should be restored to the Old Field unit (but not the depression within it),
adongwith the Yard, Planted Trees, and Homesite units near the old home site. This area is
nearly tredess, lendingitsdf to rdatively easy prairierestoration.

Prairies are dominated by native grasses and forbs (wildflowers). Historicaly, they
occurred wherever fires prevented trees and shrubs from becoming established, but afew clumps
of woody plants are often scattered around prairies. M esic prairies grow on soils with thick, dark
mineral surface layers, rangingin texture from silty tosandy, with loamy, well-drained soils
being most common. M esic prairies are distinguishabl e from other types of prairies primarily by
landform and soil rather than species composition, because different types of praries share many
of the same species. Typica species arelisted in Appendix B.
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B. Wet Prairie

The depression in the middle of the Old Field unit should be restored to aslightly
different plant community than the surrounding mesic prairie. I1ts wetter soil will support plant
species typicd of wet prairies, with some wet meadow pecies mixed in.

Wet prarieis similar to mesic prarie but grows in wetter soil. Fire or other disturbanceis
essential to prevent trees and shrubs from taking over. Forbs are abundant, but less so than in
mesic prairies. Sedges typica 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.)
Soecies typicd of wet praries arelisted in Appendix B.

C.Dry Prairie

The Black Locust Stand and Sumac/Prairie Remnant units sit on asmall risewith a
southern exposure. These conditions, combined with the well-drained soil, are appraopriate for
dry prarierestoration. In fact, thereareafew dry prairie species remnants in the Sumac/Prairie
Remnant units.

Dry prairieis similar to mesic prairie, but the drier soil conditions favor mid-hei ght and
short grasses and sedges over thetaler grasses. Thedry conditions aso inhibit the invasion of
trees and shrubs, so dry prairies require | ess 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, includingthe Green Ash/Boxelder with Grassy Openings, Sumac, and
Elm/Buckthorn Brushy Woodland units. As theinvasive trees and shrubs are removed, these
units will become quite sunny and open, which is conducive to oak savannarestoration. Savanna
will aso provide an ecolog cal and aesthetic transition between the adjacent prairies and
woodlands. Furthermore, the fires necessary to maintain asavannawill prevent invasive shrubs
from invading again.

The oak savannatarget for this areais described in the Pre-European Settlement
Vegetation section of this plan (page 3). The areasouth 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 managament goals

The prairie/savannamosaic restoration can be judged successful when dl of the
following conditions are met. When these gods 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).

+ Arichdiversity of prairie species is present.

+ Insavannaaress, tree canopy cover is 10%-70% (30% ideal), most of whichis

comprised of oaks.

+ Theexistingpopulation of purple twayblade is maintained.
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Methods of achieving management goals

1. Reduce cover of woody species

Tasks:
*

Remove trees to achieveless than 50% cover (30% idedl) in each unit. Leave any
oaks. Favor green ashes over boxelders or small ems. Cut and treat al black locusts
as recommended in Appendix C. Purple tway blade does best in areas of partid shade,
so do not cut too many of thetreesthat shade them.

In the Planted Trees unit remove the blue spruce, mulberry, Norway maple, silver
maple, but leavethelargedm. Thelilac closeto the orchard can also beleft as a
reminder of the site history (though it may diein aprescribed burn).

Cut shrubs (andtreat chemically as recommended in Appendix C) to achieve only
scattered clumps of native shrub gpecies.

2. Establish native plant cover

Tasks:
.

Flag patches of purple tway blade (southwes corner of prairie/savanna mosaic) and

native prairie species (in Sumac/Prairie Remnant units).

M ow in spring, including the flagged patches only if tway blade and established

prarie plants are still smal enough to avoid damage by the mower.

When regrowth is vigorous, spray with gy phosate (Roundtp®), avoiding the flagged

patches, but making sureto kill patches of invasive species, such as creeping charlie

and M exican bamboo.

When regrowth occurs, spray again.

When the vegetation is sufficiently brown, burn the sorayed area, but not the flagged

aress.

Sow seed (including flagged ar eas)

« UseAppendix B to develop three seed mixes: wet prairie, mesic prairie, and dry
prairie.

« Useaseed 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.

« Usethewet prarie seed mixin the depression, the mesic prairie mixin the Old
Field unit and the northern patch of oak savanna, and the dry prairiemixin the
dry prairie and southern patch of oak savanna

M onitoring and maintenance

L

For thefirst twoyears 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
tal. Mow to 4-6 inches tdl to avoid damagingthe young prairie plants. Use aflail or
mulching mower to prevent smathering of the prairie seedlings. Do not mow the
flagged aress after purple tway blade and established prairie plants have grown tall
enough to be damaged by the mower.
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3. Reduce invasi ve species cover

Tasks:
.

When enough fuel has accumul ated to carry afire, burn therestored prariein spring

Burn when new growth on the non-native grasses is 3-8 inches tal.

« UseGRG or contractor with atrained burn supervisor and proper safety
equipment.

« Obtan permit from fire marshal, and seeif the fire department is willingto be
present onthe day of the burn with awaer truck.

« Notify neighbors before burning begns.

« Create burn breaks by mowingand raking, plowing and/or hosing down burn unit
perimeter.

Burn each spring (when non-native grasses are 3-8 inches tall) theresfter if enough

fud has accumul ated, but do not burn patches of purple tway blade more than once

every 3yedas.

When native grasses have achieved 80% cover, divide the siteinto 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 fal, but do not

burn more than one unit in asingeyesr.

Treat discrete clumps of invasive species (including shrubs like smooth sumac if they

arenot 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 (Quer cus macrocarpa) or northern pin oaks (Quercus

elipsoidalis). Larger ones are morelikdy to survivethe next fire.

M onitoring and maintenance

L

Survey therestored prarie annually for invasive species. M ark discrete patches (with
flags, for example) for treatment (see Appendix C) and monitor the results.

M onitor thepercentage of native grasses and forbs by surveying at least 30 randomly
placed plotsthroughout each type of resored prairie and estimating the percent cover
of native plantsin each plot.

4. Increase species diversty

Tasks:
¢

When native prairie species have achieved dominance in the restored prairie, increase

species diversity by sowingadditional species (see Appendix B).

. Preparefor sowingby tillingor diggingsmall areas 1-2 feet in diameter to create
bare soil without roots. Possible methods include: rototiller, 2-person auger, or
shovd.

« Spread asmall 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.

« Andternaiveisto plant plugs rather than seeds in theprepared 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 generdly has a dense canopy cover,
consisting of a least 70% aspen trees. Other trees present can include bur oak, green ash and
basswood. Agpen is reatively short-lived, so over time these other trees may begn to dominate.
The shrub layer is usudly dense and diverse, with American hazelnut often the most abundant
species. The herbaceous lay er is variable, but dense when shrubs are few, and sparse when
shrubs are dense. Typicd species arelisted in Appendix B.

Restoration and management goals

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

+ Agen-dominated tree canopy (70-80% cover idedl) is maintained.

+ >80% of shrubs and herbaceous plants are native species (Appendix B).

+ Existingpopulation of purpletway blade (Liparis liliifolia) is maintained.

Methods of achieving management goals

1. Reduce popul ations of invasive plants
Taesks:
Control and monitor invasive species as described for the Oak Forest restoraion.

2. Increase native shrub and forb diversity
Taesks:

Shrubs and forbs should be planted, mulched and watered (and possibly pratected from
deer) as described for the Oak Forest restoraion, using species native to aspen forests (see
Appendix B). Do not plant many shrubs near existing purple tway blade plants, but in other
places shrubs can be planted densely . Plant fewer herbaceous species where shrubs are dense. If
the surviva of herbaceous plantsislow, but not dueto deer browsing, then the high earthworm
population may bethe cause (by atering soil properties). Contacts & the following website may
be able to suggest goecies less sensitive to earthworms: http://www.nrri.umn.edu/wor ms/contactusht i .

3. Ensure sufficient sunlight for purple twayblade
Tesks:

+ If trees and shrubs are shading purple tway blade plantstoo much (i.e., they no longer
bloom, or their vigor is low), then cut some of them selectively to dlow morelight to
reach the ground, but do not ater the overdl structure of the forest.

+ If twayblade responds favorably to the adjacent savannarestoration, then theplantsin
the aspen foret may become less important, and they can be shaded out without great
loss tothe population as awhole.
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SOCIO-CULTURAL RECOMMENDATIONS
Proposed Site Uses

The Highwood Preserve will continue to be passive public open pace managed for the
natura communities present. Because the entrance area is so degraded, however, it would be an
ided location for asmall parkingfacility or ameeting areafor |arge gatherings.

Views

Theview point & the old homesite (view 2 in Figure 8, appended) is an ided location for
asmall gathering space. Theview of downtown Saint Paul can be maintained, and a plaque or
sign could explain who lived a the site and when. One possible structureis afire-ringlike that
designed by Jens Jensen at T he Clearing School in Wisconsin (Figure 11). If afire-ringis
deemed ahazard, the circular benches alone would suffice. Local material, such as limestone,
would bringthe natural heritage of the areainto this socia setting.

A bench (wood or stone) could beinstaled a views 3 and 4 so visitors could rest along
thetrall and enjoy theview, including herons and egrets flying over. Visitors should not be
encouraged to wak to view point 5 because they would haveto crossseverdly eroding gullies.

Photo by Dan Shaw
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Trails

As naturd vegetation is restored to the site, it will become increasingy important to have
awsdl-planned trail systemto minimizevisitors' impacts on resored plant communities. See
Figure 8 (appended) for existing and proposed trails. Thetrails should probably berestrictedto
pedestrians because cy clists and hikers on the same trail can result in accidents. Additiona bike
trails on such asmall site would fragment the natura communities. A possible compromise,
however, would beto dlow bicycles on the onetrail that directly connects the main entrance
areawith Taylor Park.

Trails should avoid the qullied areas in the northwest part of the Preserve. Visitors should
not be encouraged to wak on the pre-existingtrails there, but nei ghbors will probably continue
to use them. One section of thesetrails with severe erosion should be blocked off. Trails should
aso avoid the high-quality portion of theM esic Oak Forest in the far wesern part of the
Preserve. In other parts atrail loop can connect view points. Inthe southeastern and esstern parts
of the Preserve, thetrail can dso act as afire break for prescribed burns. Thetrail should not
follow right dongthe edge of the Aspen Fores, however, because that is likely to bethe best
environment for purple tway blade.

Education

Interpreive signs can educate visitors about the natura history of the site and about
restoration activities. Possible topics for signs include homestead and/or orchard history, prarie
restoration, and invasive species control.

The Preserve offers many opportunities for school groups, who could help maintain the
old appletreesin the smdl orchard, and perhaps make asmall garden next to them. A pioneer-
style herb garden might be a good option because herbs require | ess frequent care than
vegetables. School groups can aso help with some of the restoration activities, such asplanting
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)

M innesata Department of Natura Resources (Conservation Partners Grant Program)
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Appendix A. Plant species observed at Highwood Park Nature Preserve. (Patentialy
invasive species are marked with an asterisk.)

MesicOak Forest

TREESAND SHRUBS

Juglans nigra Black Wad nut
Ostrya virginiana Ironwood
Philadd phus sp. Mock -Orange*
Populus ddtoides Cottonwood
Prunus serotina Black Cherry
Prunus virginiana Choke Cherry
Quercus dlipsoidalis Northern Pin Oak
Quercus macrocar pa Bur Oak

Quercus rubra

Northern Red O&k

Rhamnus cathartica

Common Buckthorn*

Ribes sp. Gooseberry
Robinia pseudoacacia Black Locust*
Sambucus racemosa Red-beried Elder

Tiliaamericana

A nerican Basswood

Ulmus americana

Anerican Elm

OTHER PLANTS

Actaea rubra Red Baneberry
Amphi carpaea bracteata Hog-Peanut
Anemone guinquefolia Wood Anenone
Anemond la thalictroides Rue Anenone

Aralia nudicaulis

Wild Sarsaparilla

Aster cf. sagittifolius

Aster, possibly Arrow-

leaved
Athyrium fdix-femna Lady Fern
Carex blanda A spedi es of Sedge

Carex pensylvanica

PennsylvaniaSedge

Circaea lutetiana

Enchanter’ s Nightshade

Dryopteris sp. Wood-Fern
Eupatorium perfoliatum Boneset

Galium aparine Cleaves

Galium boreale Northern Bedstraw
Geranium maculatum Wild Geranium
Geum canadense White Avens
Glechoma hederacea Creeping Charlie*
Osmunda daytoniana Interrupted Fern
Parthenodi ssus sp. Virginia Creeper

Polygonatum pubescens

Hairy Solonon's-Sed

Ranuncul us abortivus

Smdl | -flowered Crowfoot

Sanguinaria canadensis

Bloodroot

Sanicula ¢f. gregaria

Clustered Shakeroot

Smilacina racemosa

Fdse Solomon’ s Sed

Smilax herbacea

A Fedies of Cabrier

Solanum dul camara

Bittersweeat Nightshade*

Thalictrum dioicum

Ealy Meadow Rue

Toxicodendron rydbergii

Western Poison Ivy

Uwlaria grandiflora

Large-flowered Bdlwort

Vitisripaia

Frost Grepe
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Dry Oak Forest

TREESAND SHRUBS

Quercus dlipsoidalis

Northern Pin Osk

Quercus macrocar pa Bur Ok
Rhamnus cathartica Common Buckthorn*
Ribes sp. Goosehe ry

Tiliaamericana

A nerican Basswood

Ulmus americana

Anerican Elm

OTHER PLANTS

Allium canadense Wild Galic
Amphicarpaea bracteata | Hog-Peanut
Arctium minus Burdock

Arisaema triphyilum Jack-in-the-Pulpit
Carex blanda A speci es of Sedge

Carex pensylvanica

PennsylvaniaSedge

Galium aparine

Cleaves

Geum canadense

WhiteAvens

|sopyr um biternatum

Fdse RueAnenmone

Parthenodi ssus sp.

Virginia Creeper

Pol ygonatum pubescens

Hary Solonpon's-Sed

Ranuncul us abortivus

Smd | -flowered
Crowfoot

Taraxacum officinale

Common Danddion




Oak Woodland-Brushland &
Disturbed Deciduous Woodland

TREESAND SHRUBS OTHERPLANTS
Acer ginnala Anmur Maple* Anemone quinguefolia Wood Anenpne
Acer negundo Boxd der* Antennaria neglecta Fdd Pussytoes
Acer saccharinum Slver Maple Antennaria Plantain Pussytoes
Berberis thunber gii Jpanese Baberry* plantaginifolia
Robinia pseudoacacia Black Locust* Apios americana Ground-nut
Cornus racemosa Gray Dogwood Arabis lyrata Send-cress
Fraxinus pensylvanica Green Ash Arctium minus Burdock
Judlans nigra Black Wanut Barbarea wulgaris Ydlow Rocket
Juniperus virginiana Eastern Red Cedar Campanula sp. Bell flower
Lonicera tatarica Tartari an Honeysuckle* Carex albursina A spedi es of Sedge
Popul us ddtoides Cottonwood Carex granularis A spedi es of Sedge
Prunus virginiana Choke Cherry Carex pensylvanica PennsylvaniaSedge
Pyrus sp. Apple Circaea lutetiana Enchanter’ s Nightshade
Quer cus macrocarpa Bur Oak Claytonia virginica Spring Beauty
Quercus Red Oak/Pin Oak complex Euphorbia corollata Howering Spurge
rubra/dlipsoidalis Euphorbia esula Leafy Spurge*
Rhamnus cathartica Common Buckthorn* Galium aparine Cleves
Rhus glabra Snooth Sumac* Galium triflorum Sweet-scented
Ribes sp. Gooseberry Bedstraw
Sambucus racemosa Red-berried Elder Geranium maculatum Wild Geranium
Tiliaamericana A nerican Basswood Geum canadense WhiteAvens
Ulmus americana Anmerican Elm Glechoma hederacea Creeping Charlie*
Ulmus pumila Sherian Elnt Hemerocallis fulva Day Lily*
Zanthoxylum americanum | Prickly Ash Liparisliliifolia Purple Twaybl ade
Maianthemum CanadaMayflower
canadense
Matteuccia struthiopteris | Ostrich Fern
Monarda fistulosa Wild Bergamot
Osmor hiza sp. Sweet Cicdy
Oxalis stricta Ydlow Wood-Sorre
Parthenoci ssus sp. Virginia Creeper
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Phryma | eptostachya

L opsed

Poa pratensis

Kentucky Bluegrass*

Polygonatum pubescens

Hary Solonon's-Sed

Ranunculus abortivus Smd |-flowered
Crowfoot

Rubus sp. Raspberry

Sanicula df. gregaria Clustered Shakeroot

Scrophularia Eastern Fgwort

marilandica

Smilax herbacea

A speci esof Catbrier

Solidago canadensis Canada Goldenrod
Taraxacum officinale Common Dandedion
cf. Teucrium canadense | Mint, possibly

Anerican Germander

Toxicodendron rydbergii

Western Poison lvy

Verbascum thapsus Common Mullein
Vicia villosa Hary Vetch
Viola sp. Viole

Vitis riparia Frost Grape




Aspen Forest

OldField

TREESAND SHRUBS

Acer negundo

Boxd der

Fraxinus pennsyl vanica

Green Ash

Juniperus virginiana

Eastern Red Cedar

Lonicera tatarica

Tartari an Honeysuckle*

Populus tremul oides Quaking Aspen
Prunus serotina Black Cherry
Quercus dlipsoidalis Northern Pin Ogk
Quercus macrocarpa Bur Oak

Rhamnus cathartica Common Buckthorn*
Ribes sp. Gooseberry

Robinia pseudoacacia Black Locust*

OTHER PLANTS

Achillea millefolium

Common Yarrow

Amphi carpaea bracteata

Hog-Peanut

Antennaria plantaginifolia

Plantain Pussytoes

Aster cf. sagittifolius

Aster, possibly Arrow-

leaved
Aster macrophvilus Large-leaved Aster
Carex granularis A Spedies of Sedge

Car ex pensylvanica

PennsylvaniaSedge

Galium aparine

Cleaveas

Galium triflooum

Swveet-scented Bedstraw

Ger anium macul atum

Wild Geranium

Liparisliliifolia

Purple Twaybl ade

Oxalis stricta Common Yédlow Wood-
Sorrd

Panicum sp. Panic Grass

Phryma | eptostachya L opseed

Plantago major Common Plantan

Poa pratensis Kentucky Bluegrass®

Solidago sp. Gol denrod

Taraxacum officinale

Common Danddion

Toxicodendron rydbergii

Western Poison vy

Vitisripaia

Frost Grape
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TREESAND SHRUBS

Acer_negundo Boxd der*

Fraxinus pennsylvanica Green Ash

Populus ddtoides Cottonwood
Rhamnus cathartica Common Buckthorn*
Rhus glabra Snooth Sumac*
Ulmus americana Anerican Elm
Ulmus pumila Sberian El nt
Zanthoxylum americanum | Prickly Ash

OTHERPLANTS

Achillea millefolium

Common Y arrow

Ambrosia artemisiifolia

Common Ragweed

Bromus inermis Snooth Brome*
Chrysanthemum Ox-eye Dasy

| eucanthemum

Lespedeza capitata Round-headed Bush

Clover

Phalaris arundinacea

Reed Canay Grass*

Phleum pratense Ti mothy
Poa pratensis Kentucky Bluegrass®
Solidago canadensis Canada Goldenrod

Taraxacum officinale

Common Danddion




Prairie Remnant

TREESAND SHRUBS

Acer ginnala Anrmur meple*
Acer negundo Boxd der*
Fraxinus pennsyl vanica Green Ash*

Juniperus virginiana

Eastern Red Cedar*

Lonicera tatarica

Tartari an Honeysuckle*

Populus ddtoides

Cottonwood*

Quercus dlipsoidalis

Northern Pin Oak

Rhamnus cathartica

Common Buckthorn*

Rhus glabra Snooth SUmac*
Tiliaamericana Arrerican Basswood*
Ulmus americana Arerican El m*
Ulmus pumila Sbeian El nt
Zanthoxylum americanum | Prickly Ash*

OTHER PLANTS

Achillea millfolium

Common Yarrow

Ambrosia trifida Giant Ragweed

Anemone sp. Anenone

Antennaria neglecta Hdd Pussytoes

Antennaria plantaginifolia | Plantain Pussytoes

Bromus inermis Srooth Brome*

Campanula aparinoides Eastern Marsh-Bd | flower

Carex gravida A Secies of Sedge

Carex pennsylvanica PennsylvaniaSedge

Echinocystis lobata Wild Cucunber

Euphorbia corollata Howering Spurge

Geranium maculatum Wild Geranium

L espedeza capitata Round-headed Bush Clover

Monar da fistul osa Wild Bergamot

Panicum sp. Panic Grass

Physalis cf. virginiana Ground-Cherry, possibly
Lance-leaved

Poa pratensis Kentucky Bluegrass®

Potentilla sp. Cinquefoil

Rumex acetosdla Red Sorrd

S syrinchium campestre Prairie Blue-eyed Grass

Solidago canadensis Canada Goldenrod

Taraxacum officinale

Common Danddion*

cf. Teucrium canadense

Mint, possibly American
Germander

Tradescantia cf.

Soiderwort, possibly

occidentalis Western
Vicdia villosa Hary Vetch
Viola palmatavar. Prarie Violet
pedatifida

Vitisripaia Frost Grape
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Appendix B. Species lists for proposed restoration target communities. (These are
lists of selected native plant gpecies found in typica examples of the proposed resoration
target communities. Species marked with an asterisk should top thelist of speciestoplant.)

MesicOak Forest

TREES Aster |ateriflorus Sdeflowering Aster

Acer rubrum Red Maple Aster macrophyilus Lage-leaved Aster*

Carya cordiformis Bitternut Hickory Aster sagittifolius Arrow leaved Aster

Juglans dinerea Butternut (urophyllus) _

Juglans nigra Black Wanut Athyrium fdix-femina Lady Fern*

Ostrya virginiana Ironwood* Botrychium virginianum Rattlesnak e Fern

Prunus serotina Black Cherry Caulophyilum Blue Cohosh

Quercus alba WhiteOak* thalictroides

Quer cus macrocarpa Bur Ok Circaea lutetiana Common Enchenter’s

Quercus rubra Northern Red Oak* : ___| Nightshade*

Tiliaamericana Basswood Crprotat_ml a canadensis | Honewort :

Ulmus americana American Elm Cyprlped|_um wlpeolus Yelow Ledy Sipper
Cystopteris bulbifera Bulblet Fern

SHRUBSAND WOODY VINES Desmodium glutinosum Ezicgitlid-lea/ed Tick-

Amelandhier Ige/l.s Stooth JLineberry Desmodium nudiflorum Seni ess Tick-trefoil

Cornus alternifolia PagodaDogwood* Diascorea villosa WildYam

Cornus racamosa Gray Dogwood Dryopteris carthusiana Sinulose Shidd-fern

Cornus rugosa Roun(_j—l eaved Dogwood Fragaria vesca Thin-leaved Wild

Corvius americana A nerican Hazd nut* Srawberry

Diervilla lonicera Bush Honeysuckle Fragaria virginiana Thick-leaved Wild

Lonicera prolifera Yedlow Vine Honeysuckle Sravberry

Prunus virginiana Choke Cherry Orchis (Galearis) Showy Orchis

Ribes cynosbati Prickly Gooseberry spectabilis

Ribes missouriense Missouri Gooseberry* Galium aparine Clevers

Sambucus canadensis Common Elder Galium concinnum Shining Bedstraw

Sambucus racemosa Red-bellied Elder Galium triflorum Sweet-scented Bedstraw

Viburnum lentago Nannyberry* Geranium macul atum Wild Geraniunt

Viburnum rafinesquianum | Downy Arrow-wood Hackdia virginiana Virginia Stickseed

FORBS

Hdianthus hirsutus

Woodland Sunflower

Hdianthus strumosus

Rough-leaved Sunflower

Actaea rubra

Red Banebary

Hepatica acutiloba

Shap-lobed Hepatica

Adiantum pedatum

Northern Madenhar Fern

Hepatica americana

Round-lobed Hepatica*

Agrimonia gryposepala Common Agri mony Hydrophyllum Virginia Waterl eaf
Allium tricoccum Wild Lesk virginianum

Amphicarpaea bracteata | Hog-pesnut* [mpatiens capensis Sootted Touch-me-not
Anemone quinguefolia Wood Anenpne Lilium michiganense Turk’ s-cap Lily
Anemond la thalictroides | Rue-anemone Mai anthemum canadense | Canada Mayflower*
Aquilegia canadensis Canada Columbine* Menispermum canadense | Canada Moonseed
Aralia nudicaulis Wild Sarsapailla Mitela diphvila Two-leaved Miterwort
Aralia racemosa A merican Sikenard Monotropa uniflora Indian Pipe

Arenaria lateriflora Grove Sandwort Osmorhiza daytonii Clayton’ s Swedt-cicd y*
Arisaema triphyilum Jack-in-the-pul pit Osmorhiza longistylis Anise-root
Asarum canadense Wild Ginger Osmunda daytoniana Interrupted Fern*
Asd epius exaltata Poke Milkweed Parietaria pensylvanica Pdlitory
Aster cordifolius Heart -leav ed Aster Peadicularis canadensis Wood-betony
| Phlox divaricata BluePhlox
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MesicOak Forest continued

FORBS continued

[ Viola sororia

[ Common Blue Violet |

GRASSESAND SEDGES

Phryma | eptostachya L opseed* Brachyd ytrum erectum Beared Shorthusk
Polygonatum pubescens Hary Solonon’s Sed Bronws latiglumis Broad-glumed Brome
Pyrola dliptica Common Shinleaf Carex blanda Charming Sedge
Sanguinaria canadensis Bloodroot Carex deweyana Dewey’ s Sedge
Sanicula gregaria Clustered Shakeroot Carex gradillima Graceful Sedge
Sanicula marilandica Black Shakeroot* Carex intumescens Bladder Sedge
Smilacina racemosa Fase Solomon’ s Sed* Carex peckii Peck’ s Sedge
Smilax edrrhata Ca-briar Carex pedunculata Long-staked Sedge
Smilax herbacea Ca-briar Carex pensyivanica PennsylvaniaSedge*
(lasioneura) Carex rosea Sdlae Sdge

Solidago flexicaulis

Zig-zag Goldenrod

Carex sparganioides

Soaganiumlike Sedge

Thalictrum dioicum

Ealy Meadow Rue

Trilliumocernuum

Nodding Trillium

Elymus hystrix (Hystrix
patula)

Bottlebrush Grass

Uwlaria grandiflora

Large-flowered Bdlwort

Elymus virginicus

VirginiaWild Rye

Uwularia sessilifolia

Sessileleaved Bdlwort*

Festuca subverticillata

Nodding Fescue

Viola canadensis Rugul ose Violet (obtusa)
Viola conspersa Dog Violet Oryzopsis racemosa Black -fruited Ri cegrass
Viola pubescens Ydlow Violet Qryzopsis asperifalia Rough-leaved Ricegrass |
Dry Oak Forest
TREES
Betula papyrifera Paper Birch FORBS
Ostrya virginiana Ironwood Agrimonia gryposepala Common Agri mony
Populus grandidentata Big-toothed Aspen Amphicarpa bracteata Hog-peanut*
Populus tremuloides Queking Aspen Anemone cylindrica Long-headed
Prunus serotina Black Cherry Thi mblewed
Quercus alba WhiteOak Anemone guinguefolia Wood Anenone
Quercus dlipsoidalis Northern Pin Oak* Anemonerriparia Tdl Thi nbleweed
Quercus macrocarpa Bur Ok (virginiana)

Anemondla thalictroides | Rue Anemone
SHRUBSAND WOODY VINES Apocynum Spreading Dogbane

Amdanchier laevis

Snooth Juneberry*

Amdanchier sanguinea

Round-leaf Juineberry*

Cornus racemosa

Gray Dogwood*

Corylus americana

A nerican Hazd nut*

Diervilla lonicera

Bush Honeysuckle

Lonicera prolifera

Ydlow Vine Honeysuckle

Prunus virginiana Choke Cherry*

Ribes cynosbati Prickly Gooseberry
Ribes missouriense Missouri Gooseberry
Rosa blanda Snooth Wild Rose

Sambucus canadensis

Common Elder

Symphoricarpos alba Showberry
Vaccinium angustifolium L owbush Blueberry*
Viburnum lentago Nannyberry

Viburnum rafinesquianum

Downy Arrow-wood

androsaemifolium

Aqguilegia canadensis

Canada Columbine

Aralia nudicaulis

Wild Sarsaparill &

Arenaria lateriflora

Grove Sandwort*

Aster macrophyilus

Large-leaved Aste*

Aster sagittifolius
(urophyllus)

Arrow-| eav ed Aster

Athyrium fdix-femna Lady Fern

Botrychium dissectum Dissected Grape-fan

Botrychium virginianum Rattlesnak e Fern

Cerastium nutans Nodding Chick weed

Desmodium glutinosum Pointed-leaved Ti ck-
trefoil*

Euphorbia corollata

Howering Spurge

Fragaria virginiana

Thick-leaved Wild
Srawberry

Galium aparine

Cleves




Dry Oak Forest continued

FORBS continued

Smilacina stdlata

Sary fdse Solonon’'s
Sed

Galium boreale

Northern Bedstraw*

Galium concinnum

Shining Bedstraw

Galium triflorum

Sweet-scented Bedstraw

Smilax edirrhata Ca-briar
Smilax herbacea Ca-briar
Solidago hispida Hary Goldenrod
Trientalisborealis Saflower

Geranium macul atum

Wild geraniunt

Triosteum perfoliatum

Perfoliate Horse-gentian

Hackdia virginiana

Virginia Stickseed

Uwularia sessilifolia

Sessileleaved Bdlwort*

Hedianthus hirsutus

Woodland Sunflower*

\eronicastrum virginicum

Culve’ s Root

Hdianthus strumosus

Rough-leaved Sunflower

Viola pubescens

Ydlow Violet

Heuchera richardsonii

Alumroot

GRASSESAND SEDGES

Maianthemum canadense | CanadaMay flower*
Monar da fistulosa Wild Bergomat
Osmor hiza daytonii Clayton’ sSwveg-cicdy
Phryma |eptostachya L opseed

Polygonatum biflorum

Giant Solomon’ s Sed

Carex cephalophora Ovd-headed Sedge
Carex gracillima Greceful Sedge
Carex hirtifolia Hairy-leaved Sedge
Carex peckii Peck’ s Sedge

Carex pensylvanica PennsylvaniaSedge*
Carex rosea Sdlae Sedge

(commutatum)
Pteridium aquilinum Bracken Fern*
Pyrola dliptica Common Shinleaf

Sanicula gregaria

Clustered Shakeroot

Elymus hystrix (Hystrix
patula)

Bottlebrush Grass

Sanicula marilandica

Black Shakeroot

Oryzopsis asperifolia

Rough-leaved Ricegrass*

Smilacina racemosa

Fdse Solomon’ s Sed *

Oak Woodland-brushland

TREES

Popul us tremul oi des Quaking aspen
Prunus serotina Black cherry
Quercus dlipsoidalis Northern pin oak*
Quercus macrocarpa Bur oak*

SHRUBSAND WOODY VINES

Amdanchier laavis

Snooth Juneberry*

Amdanchier sanguinea

Round-leaf Juneberry*

Amorpha canescens

L eedpl ant*

Cornus racemosa

Gray Dogwood*

Corylus americana

A nerican Hazd nut*

Diervilla lonicera

Bush honeysuckle

Juni perus communi s

Common Juniper

Prunus virginiana

Choke Cherry*

Ribes missouriensis

Missouri Gooseberry

Schizachne Fdse Mdic Grass
pur pur ascens
FORBS
Agastache foeniculum Fragrant Giant Hyssop
Amphi carpa bracteata Hog-peanut*
Anemone cylindrica Long-headed

Thi mbleweed
Aneamoneriparia Tdl thi mblewead
(virginiana)
Antennaria neglecta Fdd Pussytoes
Antennaria plantaginifolia | Plantan Pussytoes
Apocynum Soreading dogbane
androsaemifolium
Aquilegia canadensis Canada Columbine
Aralia nudicaulis Wild Sarsaparill &
Arenaria lateriflora Grove Sandwort
Asd epias exaltata Poke Milkw eed*
Aster macrophyilus Lage-leaved Aster*
Aster oolentangiensis Sky-blue Aster
Campanula rotundifolia Haebdl

Desmodium glutinosum

Pointed-leaved Ti ck-
trefoil *

Euphorbia corollata

Howering spurge

Fragaria virginiana

Common strawberry

Rosa blanda Snooth wild rose
Symphoricarpos alba Showberry
Symphoricarpos Wol foerry
occidentalis

Vaccinium anqustifolium | L owbush Blueberry*
Viburnum lentago Nannyberry
Viburnum rafinesguianum | Downy arrow-wood
Vitisripaia Frost Grape

Galium boreale

Northern bedstraw

Heianthus hirsutus

Woodland Sunflower*

Heianthus strumosus

Rough-leaved sunflower




Oak Woodland-brushland continued

FORBS continued

Solidago hispida

Hary Goldenrod

\eronicastrum virginicum

Culve’ s Root

GRASSESAND SEDGES

Heuchera richardsonii Alumroot
Maianthemum canadense | Canada May flower* Andropogon gerardii Big Bluesten
Monarda fistulosa Wild Bergamot Boutel oua curtipendula SdeoasGrama
Polygonatum biflorum Giant Solomon’ s sed Carex pennsyivanica PennsylvaniaSedge*
(commutatum) Carex rosea Sdlaesedge
Pteridium aquilinum Bracken Fern* Elymus canadensis Canada Wild Rye
Smilacina stdlata Sary Fdse Solomon’s Schizachwrium scoparium | LittleBluestem
%*

Mesic Prairie
SHRUBS Artemisia ludovidana WhiteSage
Amorpha canescens L eadpl ant* Asclepias speciosa Showy Milkweed
Rosa arkansana Prairie Rose* Ascl epias tuberosa Butterfly Milkweed
Salix humilis Prairie Willow Asclepias vertidllata Whorled Milkweed
Symphoricar pos Wol foerry Aster ericoides Hedath Aster*
occidentalis Aster laevis Snooth Aster

Aster novae-angliae New Engl and Aster
GRASSESAND SEDGES Aster oolentangiensis Sky-blue Aster*
Andropogon gerardii Big Bluesten* Cormnd_ra urrhd lata Bgstard Toadflax
Bromus kalmii Prairie Brome* Coreopsis palmata Siff Ti ckseed™
Carex bicndlii A sped s of sedge Dalea candidum White Pra'_ri_e Clover*
Carex tenera A sped s of sedger Dalea p_urpureum PurplePra neCquet*
Elymus canadensis Canada Wild Rye Desmodi gm canadense Showv_Tl ck-trefoil*
Elymus trachycaulum Sender Whestgrass* Euphor k_)' acor O.I Iz_ata_ Howering Sourge*
Juncus or eend A spedi es of rush Euthamia graminifolia Grass-leaved Goldenrod

Panicum leiberqii

Le berg’ s Panic Grass*

Fragaria virginiana

Panicum oligosanthes

Scribne’ s Panic Grass

Thick-leaved Wild
Srawberry

Galium boreale

Northern Bedstraw*

Koderia macrantha Linegrass Gentiana flavida (alba) | Yellowish Gentian
Panicum virgatum Switchgrass - -
- - - - Gentiana puberulenta Downy Gentian*
Schizachyrium scoparium | LittleBluestent - - - —
, Glycyrrhiza lepidota Wild Licorice
Sorghastrum nutans Indian Grass* -
- — " Hel enium autumnale Common Sheezeweed
Sporobolus heterolepis Prairie D ropseed - - -
- - Hdianthus giganteus Giant sunflower
Sipa spartea Porcupine Grass - — —
Hdianthus maximillianii Maxi millian Sunflower
Hdianthus pauciflorus Siff Sunflower*
FORBS : (rigidus)
Anenome caqad ensis Canada Anemone Hdianthus rigidus Rigid Sunflower
Anemone cylindrica Long-heeded Helianthus tuberosus Jerusaem Artichoke
: Thi mblew eed Heliopsis helianthoides False Sunflower
Apocynum cannabinum Indian Henp Heuchera richardsonii Alumroot

Apocvnum sibiricum

Clasping Indi an Hemp

Lactuca ludoviciana

Prariel etuce

Liatrisaspera

Rough Blazing S ar

Liatrisligulistylis

Northern Plains Blazing
Sar*

Liatris pycnostachya Gay feahe
Lilium michiganense Turk’ s-cap Lily
Lilium philadd phicum Wood Lily

Lithosper mum canescens

Hoay Puccoon*
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Mesic Prairie continued

FORBS continued

Slphium laciniatum

Conpass Plant

Smilacina stdlata

Sary Fadse Solomon’'s
Sed

Lobdia spicata

PadeSpiked Lobdia

Solidago gigantea

Giant Goldenrod

Solidago missouriensis

Missouri Goldenrod*

Solidago rigida

Siff Goldenrod*

Solidago speciosa

Showy Gol denrod*

Monar da fistulosa Wild Bergamot*
Pedicularis canadensis Wood-betony
Phlox pilosa ssp. fulgida Prairie Phlox*
Polygala sanquinea Blood Milkwort

Spiranthes cernua

Nodding Ladies’ Tresses

Potentilla arguta

Prairie Cingquefoil

Thalictrum dasycar pum

Tdl Meadow Rue

Prenanthes racemosa Snooth Ratlesnake-root* Ver_omcastr_um vrainiaim Culve_r S Roat
— = Vicia Americana Anerican Vech

Pycnanthemum Mountain Mint —

A Viola palmatavar. Prarie Viol et*
VI anUm pedatifida
Ratibi da} pinnata Gray-headed Coneflower Zizia apiera Wy Py pv——
Rudbeckia hirta Black -ey ed Susan —

Zizia auea Golden Alexander
Wet Prairie
SHRUBS Sdirpus atrovirens Black Bul rush
Salix gradilis Sender willow* Scirpus cyperinus Woolgrass*
Sirea albavar. alba Meadowsw ect* Sorghastrum nutans Indian Grass
Spirea tomentosa var. Spartina pedtinata Prairie Cordgrass
rosea Seeple-bush
FORBS

GRASSESAND SEDGES Anemone canadensis Canada Anenone
Andropogon gerardii Big Bluestem Apocynum sibircum Indian Henp
Bromus diliatus Fringed Brome* Ascl epias incarnata Swvamp Milkweed*
Calamagrostis canadensis | Bluejoint Grass* Aster |anceolatus Panided Aster
Carex bebbi Bebb' s Sedge (simplex)
Carex buxbaumii Buxbauni s Sedge Aster novae-angliae New Engl end Aster
Carex conoidea A speci esof sedge Aster oolentangiensis Sky-blue Aster
Carex haydenii Hayden' s Sedge* Aster puniceus Red-stemmed Aster
Carex lacustris L ake Sedge* Aster umbd latus Hai-topped Aster
Carex pdlita A spedi es of sedge Bidens spp. Beggar-ticks*
Carex sartwdlii Satwdl’ s Sedge Campanula aparinoides Marsh Bedll flower*
Carex stipata A speci esof sedge Cicuta macul ata Waeater Hemock*
Carex stricta Tussock Sedge* Cirsium muticum Swamp Thistle
Carex tenera A spedi esof sedge Desmodium canadense Showy Ti ck-trefoil
Carex tetanica A spedi es of sedge Epilobium leptophyl lum Linear-l eaved Willow-

Eleocharis compressa

A spedi es of spike-rush

herb

Eleocharis palustris

A spedi es of spike-rush

Glyceria striata

Fowl Mannagrass

Eupatoreum maculatum Sootted be-pye Weed*
Eupatorium perfoliatum Common Boneset*
Euphorbia corollata Howering Spurge
Fragaria virginiana Thick-leaved Wild
Strawberry
Galium boreale Northern bedstraw
Galium obtusum Wild Madder
Gentiana andrewsii BottleGentian

Hierchloe odorata Sweet Grass

Juncus greend Green’ s Rush

Leersia oryzoides Rice Cut-grass

Luzula multiflora A spedi es of wood-rush
Muhlenbergia glomerata | Marsh Muhly
Muhlenbergia mexicana Mexi can Stin-grass
Panicum virgatum Switch Grass

Habenaria lacera

Regged Finged Orchid

Poa palustris

Fowl Meadow-grass

Hdianthus giganteus

Giant Sunflower

Helianthus grosseserratus

Sawtooth Sunflower




Wet Prairie continued

FORBS continued

Phlox pilosa subsp.
fulgida

Downy Phlox

Polygal a sanguinea

Purple Milkwort

Heliopsis hdianthoides | False Sunflower Polygonum pundiatum | Dotted Smartweed
— Polygonum sagittatum Arrow-| eav ed
Hypoxis hirsuta Ydlow Sar-grass Tearthumb*
"T"a“ ms Capensi s Shotted Touch-menot* Pycnanthemum Mountain Mint
Iris versicolor Blue Hag* \irginianum
E.”tq'.a Fﬂ c:.r; - 1|\—IW(r)t;1ﬂ owglreq Qé?th!a Rumex or biculatus Great Water Dock*
iatrisligulistylis orthern Flans blazing Scutdlaria galericulata Marsh Skullcap*
a Senecio pauperculus Northern Meadow-
Liatris pycnostachya Gay feather groundsdl
Lilium michiganese Turk’ s-cap Lily Solid .
— - - - ago gigantea Snooth Goldenrod
Lilium philadd phicum Wood Lily 90 99

Siranthes cernua

Lobdia siphilitica

Great BlueLobdia

Nodding ladies’ -tresses

Sachys palustris

Lobdia spicata

Rough-spiked Lobdia

Marsh Hedge Nettle

L ycopus americanus

Cut-leav ed Buglewesd

Teucrium canadense

Germander

Thalictrum dasycarpum

Lycopus uniflorus

Northern Bugl eweed*

Tdl Meadow-rue

Lysimachia ciliata

Fringed Loosestri fe

Thdypteris palustris

Northern Marsh Fern*

Lysimachia quadriflora

Prairiel oosestri fe

Lythrum alatum

Wing-angled Loosestri fe

Mentha arvensis

Wild Mint

Verbena hastata Blue Vervan*
Vernonia fasticulata Snooth Ironweed
Veronicastrumvirginicum | Culver' s Root

- - Viola sororia Common Blue Violet

Mimulus ringens Allegheny Monkey - ZiZia apera Heart-leav ed Al exanders
— ﬂowq Ziziaauea Common Golden

Onodea sensibilis Sensitive Fern Alexanders
Oxypolis rigidior Cowbane
Pedicularis canadensis Common W aer-dropwort
Dry Prairie, Sand-Gravel Subtype
HRUBS Panicum commonsianum | White-haired Panic Grass
Amor pha canescens L ead pl ant* Pani cum lanuginosum Hairy Panic Grass
Prunus pumila Sand Cherry Panicum oligosanthes Scribner’ s Panic Grass
Rosa arkansana Pasturerose* Panicum leibergii Leberg sPanic Grass
Symphocar pos Wol foerry Panicum virgatum Switch-grass
occidentalis Pani cum wil coxi anum Wilcox sPanic Grass

Paspdumsetaceumv ar.
GRASSESAND SEDGES stramneum i Bfaad-grass
Andropodon gerardii Big Bluestent Schizachyrium scoparium | Little Bluestem*

— - — Sorghastrum nutans Indian Grass*

Aristida basramea Forktip Triple-Awn Grass SporobolUs aspera Rouah D ronseed
Boute oua curtipendula SdeoasGramg* asp g D
Boutel oua hirsuta Hary Grama Sporobolus cryptandr_us San_d. Dropseed
Calamovilfa longifolia Send Reed-qrass Soorobolus heterolepis Prairie Dropseed
Carex brevior A speci esof sedge Sipa spartea Porcupine Grass*

Vulpia octofloravar. Sx-weeks Fescue

Carex muhlenberqii

Muhlenberg’ s sedge®

Carex pensylvanica

Pennsylvaniasedge

glauca

Cyperus lupulinus A sped esof sedge*

Cyperus schweinitzii A spedi esof sedge FORBS

Elymus canadensis CanadaWild Rye Achillea millifolium ssp. Common Yarrow
Eragrostis spectabilis PurpleLove-grass lanulosa : :

Koderia macrantha Jneqrass® Agastache foeniculum Fragrant Giant Hyssop
Muhlenbergia cuspidata Plains Muhly
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Dry Prairie continued

FORBS continued

Lathyrus venosus Veny Pea

Lechea stricta Prairie Pinweed

Lespedeza capitata Round-headed Bush-
dover*

Liatrisaspera Rough Blazing S a*

Liatris punctata

Dotted Bl azing Sar

Linum sul catum

Grooved Ydlow Hax

Lithosper mum canascens

Hoary Puccoon

Anemone cylindrica Long-headed

Thi mblew eed*
Anemone patens Pasque-flower
Antennaria neglecta Hdd Pussytoes
Antennaria plantaginifolia | Plantan Pussytoes*
Apocynum cannabinum Indian Henp

Apocynum sibiricum

Clasping Indi an Hemp

Lithospermum

Hairy Puccoon*

Arabis divaricarpa

Soreading Rock-grass

caroliniense

Lithospermum incisum Narrow-leaved Puccoon*
Lobdia spicata PaeSpiked Lobdia

L upinus perennis Wild Lupine

Mirabilis hirsuta Hary Umbrdlawort

Arabis lyrata Sand-cress
Artemisia ludoviciana White Sage
Asdepias syriaca Common Milkweed
Asd epias tuberosa Butterfly Milkweed*

Mirabilis nyctaginea

Wild Four-O' Clock

Asdepias verticillata

Whorled Milkweed

Monarda fistulosa Wild Bergamot
Oenothera biennis Common Evening-
pri nrose
Oenothera cddandii Cldand’ sEvening-
pri ntose
Onosmodium molle Fase Gromwdl

Oxalis violacea

Violet Wood-sorrd

Penstemon gracilis

Sender Beard-tongue

Penstemon grandiflorus

Large-flowered Beard-
tonque*

Physalis heterophylla

Clammy Ground-cherry*

Asdepias viridiflora Green Milkweed
Aster ericoides Hegth Aster
Aster oolentangiensis Ky-blue Aster*
Aster sericeus Slky Aster
Astragal us crassi carpus Ground Plum
Calylophus serrulata Toothed-leaved Evening-
pri nrose
Campanula rotundifolia Harebd|
Chrysopsis villosa Hary Golden Aster
Comandra umbel|ata Bastard Toadflax*
Coreopsis palmata S ff Ti ckseed

Dalea candidum

WhitePrairie Cover

Physalis virginiana

Lance-leaved Ground-

Dalea purpureum

PurplePrarie Clove*

Dalea villosa

Slky PrarieCove

cherry
Plantago patagonica Woolly Plantan
Potentilla arguta Prairie Cinquefoil
Psoralea argophyila Slvey Surf-pea
Psoralea esculenta Prairie-turnip
Rudbeckia hirta Black -ey ed Susan
Scutelaria leonardi Leonard’ s Scullcap
Sdagindla rupestris Rock Spikemoss
Senecio plattensis Prairie Ragwort

S syrinchium campestre

Prairie Blue-eyed Grass

Smilacina stdlata

Sary Fdse Solomon’'s
Sed

Solidago nemoralis

Gray Goldenrod*

Dé phinium virescens Prariel arkspur*
Desmodium canadense Showy Ti ck-trefoil
Draba reptans Carolina Witlow Grass
Erysi mum i nconspi cuum Smd |-flowered
wWall flower
Euphorbia corollata Howering Spurge*
Euphorbia dentata Toothed Spurge
Euphorbia glyptosperma | Ridge-seeded Sourge
Fragaria virginiana Thick-leaved Wild
strawberry
Geum triflorum Prairie Snoke

Solidago ptarmicoides

Upland Aster

Gnaphalium obtusifolium

Swveet Everlasting

Solidago rigida

Siff Goldenrod*

Hei anthemum bickndllii

Hoary Frostweed

Tradescantia bracteata

Bracted Spiderwort

Hedianthus occidentalis

Western Sunflower

Tradescantia occidentalis | Western Spiderwort*
Verbena stricta Hoary Vervan
Viola palmatavar.

pedatifida Prarie Violet*

Viola pedata Bird's-foot Viol et

Hdianthus pauciflorus Rigid Sunflower
Hdianthus petiolaris Plans Sunflower
Hdiopsis hdianthoides Fdse Sunflower
Heuchera richardsonii Alumroot
Hieracium longipilum Long-bearded

Hawkw eed*




Oak Savanna

TREES Rosa arkansana Prairierose*
Quer cus macrocarpa Bur oak* Amd anchier sanguinea Round-leaf Juneberry
Quercus dlipsoidalis Northern pin oak* Symphocarpos Wol foerry
Populus tremuloides Quaking aspen occidentalis
Slix humilis Prairie Willow

SHRUBS

Amor pha canescens

L eadpl ant*

Ceanothus americanus

New Jarsey Tea

Corvius americana

A nerican Hazelnut

GROUND LAYER

See gppropriateprairielist:
M esic Prairieor Dry Prairie

Asd epias exaltata

PokeMilkwesd

Aster macrophyllus

Lage-leaved Aster*

Aster sagittifolius
(urophyilus)

Arrow-| eav ed Aster

Aspen Forest

TREES

Fraxinus pennsyl vanica Green Ash
Populus tremul oides Quaking Aspen
Quercus dlipsoidalis Northern Pin Oak
Quer cus macrocarpa Bur Oak

Tiliaamericana

A nerican Basswood

Ulmus americana

Anerican Elm

SHRUBSAND WOODY VINES

Amdanchier laavis

Snooth Juneberry*

Amdanchier sanguinea

Roundl eaf Jneberry*

Athyrium filix-femina Lady Fern*
Pointed-leaved Ti ck-

Desmodium gl utinosum trefoil*

Fragaria virginiana Thick-leaved Wild
Srawbery

Galium triflooum Sweet-scented Bedstraw

Geranium macul atum Wild Geraniunt

Cornus racemosa

Gray Dogwood*

Heianthus hirsuta

Woodland Sunfi ower*

Corylus americana

A nerican Hazd nut*

Liparisliliifolia

Purple Twaybl ade

Mai anthemum canadense

CanadaMayflower*

Osmor hiza daytonii

Clayton’ sSwe-cicdy

Parthenod ssus spp.

Virginia Creeper

Phryma | eptostachya

Lopsed

Pol ygonatum pubescens

Hary Solonon’'s Sed

Pteridium aquilinum

Eastern Bracken*

Diervilla lonicera Bush Honeysuckle
Prunus virginiana Choke Cherry*
Ribes cynosbati Prickly Gooseberry
Rosa blanda Srrooth Wild Rose
Sambucus racemosa Red-berried Elder
Vaccinium angustifolium | Lowbush Blueberry
Viburnum lentago Nannyber ry*

Pyrola dliptica

Common Shinleaf

Vibur num r afi nesqui anum

Downy Arrow-wood

Sanicula marilandica

Black Snhakeroot

Smilacina racemosa

Fdse Solomon’ s Sed

Sary Fdse Solomon’'s

FORBS Smiladina stellata Sedl*

Actaea rubra Red Baneberry* Trientalisborealis Saflowe

Amphi car paea bracteata Hog-Peanut* Uwularia sessilifolia Sessileleaved Bdlwort
Anemone quinguefolia Wood Anenone*

Antennaria neglecta Hdd Pussytoes GRASSESAND SEDGES

Antennaria plantaginifolia | Plantan Pussytoes Carex pedunculata Long-staked Sedge
Apocynum Spreading Dogbane* Carex pensylvanica PennsylvaniaSedge*

androsaemifolium

Aquilegea canadensis

Canada Columbine

Aralia nudicaulis

Wild Sarsaparilla

Elymus hystrix (Hystrix
patul a)

Bottlebrush grass

Arenaria lateriflora

Grove Sandwort

Orvzopsis asperifalia

Rough-leaved Ricegrass |
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Appendix C. Invasive species fact sheets.

Thefollowing fact sheets provide detalled instructions for controlling 9 of the invasive species
found at the Highwood Preserve. Additiona information is availabl e a the followingwebsites:
http://tnoweeds.ucdavis.edu/esadocsht ml and http://www.nps.gov/plants/dien/index.htm

Pace
Common Buckthorn Rhamnus cathartica 42
Tartarian Honey suckle Lonicera tatarica 44
Sberian EIm Ulmus pumila 46
Boxelder Acer negundo 48
Cottorwood Populus ddtoides 50
Reed Canary Grass Phalaris arundinacea 52
Smooth Sumac/Staghorn Sumac  Rhus glabr a/Rhus typhina 54
Black Locust Robinia psuedoacacia 56
Leafy Sourge Euphorbia esula 58
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Common Buckthorn Rhamnus cathartica

COMPON EUCKTHOES
e cocrwes L)

Ly racig wink Buid nad mminen

Effects of Invasion

Common buckthorn is a problem species in the understory of mgple-basswood and oak
woodlands, oak savannas and prairies. Common buckthorn is characterized by long distance
dispersd ability, prolific reproduction by seed and wide habitat tolerance. Thefruit causes a
severe laxative effect, readily distributingits seeds when eaten by birds. Once established,
common buckthorn has the potertia to Soread very aggressively in large numbers because it
thrives in habitats rangngfrom 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.

Sze 18-25 feet in height with acomparable spread.

Habit: Large shrub or low-branched tree with arounded, bushy crown of crooked, stoutish
stems.

Leaves: Dull green, ovate-dliptic shaped, smoath on both surfaces with minute teeth onthe
mar gns, and pointed tips.

Stem: Sender, somewhat grayish, often havingthorn-like spurs.

Bark: Generdly gray to brownwith prominent, often eonggte, li ght-colored or silvery lenticels.
Fruit: Femde plants have ¥4 inch diameter clusters of black, rounded fruit.

Orign: Europeand Asia

Range: Nova Scotiato Saskatchewan, south to M issouri and east to New Engand.
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Mechanica Contrd

Prescribed burnsin early springand fall may kill seedlings, larger stems, and top-killed
mature buckthorns. Burningis preferabl e for fire-adapted communities, but should not be
used if it adversely affects the community. Burningannually or biannualy to control
buckthorn may need to be continued for severa years depending on the extent of
establishment and the seed bank, which generdly laststhreeto fiveyears. It is generaly
difficult to burn in dense buckthorn stands, as the undergory is typicaly wel shaded,
dlowinglittle fud build-up.

Hand pull or weed wrench seedlings.

Weed wrench saplings up to 1-inch in diameter at breast hel ght (measurement).

Trees of 1-3inches in diameter at breast height (measurement) may be weed wrenched if
growingin sandy soils, otherwise, cut and apply herbicideto the sump.

Chemical Control

Cut at base of tree and apply herbicideto stumps of trees greater than 3-inches in diameter a
breast height (measurement).

Basd bark trestment may be used on trees located near power lines, in difficult terrain or in
areas whereit 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 natura aress and
in aguatic environments where surface water is present.

Both mechanica and chemical control methods must be repeated for at least threeto five
yearsin order to eiminate any new plantsthat emerge from the seed bank as well as the
continua spread of seed from bird droppings. Underplanting disturbed areas with tolerant
native species may hinder reinvasion by common buckthorn.

Cut and Spray

M & to October (between first buddingin M ay, through summer, to hard freezein fdl): 25%
Triclopyr diluted in water gprayed on cut stumps during the growing season. Herbicide
should be sprayed immediately after cuttingto be effective. Avoid springsap flow. The
effectiveness of chemica treatment duringthe growing season is generally lower, and there
is morerisk of affecting non-target plants.

Winter (fromfirst hard freezeto first buddingin M ay): 25% Triclopyr (formulated for oil
dilution) diluted in diese fuel or dilutent oil sprayed on cut sumps. Herbicide should be
sprayed immediately after cuttingto be effective. Thisisthe most effective time of theyear
for chemical trestment.

M &y to October (between first buddingin M ay, through summer, to hard freezein fdl): 25%
dyphosate solution. Glyphaosate formulated for use over water should be used in high
quality naturd areas and in aquatic environments where surface water is present. Herbicide
should be sprayed immediately after cuttingto be effective

Basd Bark Treatment

A band of 6% Triclopyr with oil in diesd fud or dilutent oil on the lower 10 inches of bark
includingtheroot collar.

Saurce: Wisconsin Department of Natura Resources 1997. Minnesata DNR 1995.
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Honeysud le L onicera tatarica

Effects of Invasion

Tartarian honey suckle can livein abroad range of plant communities with varying moisture and
shade levels. Woodlands are most affected and are particularly vulnerabl e if the habitat is
dready disturbed. Thevigorous growth of Tartarian honey suckle inhibits development of native
shrub and ground lay er species; eventually, they may entirely replace native species by shading
and depleting soil moisture and nutrients. The early leafingof this speciesis paticularly
injurious to spring ephemeras, which have evolved to bloom before trees and shrubs have lesf ed
out.

Size: 3-10 feet in height with a 10-foot goread.

Habit: Upright, strongdy multi-semmed with the upper branches archingwith the overdl eff ect
one of adense, twiggy mass.

Leaves: Smooth, hairless, opposite, simple, smooth beneath, ovate, bluish-green, leaves. Begn
leaf development early in the spring before native species.

Stem: Green a fird, findly brownish.

Bark: Older stems are shaggy .

Fruit: Red, ¥2inch diameter berry that colors in late Juneinto July and August.

Flower: Fragrant, tubular pink to crimson flowers arranged in pairs.

Orign: Centrd Asiatosouthern Russia

Range: New Engand south to North Carolinaand west to lova.



Mechanica Contrd

Small to medium-sized plants can often be dug, pulled or weed-wenched, especialy in spring
when the soil is moist. M echanical remova can result in profuse resprouting of the plant if a
portion of theroot bresks off and remains in the sail.

Chemical Control

Cut at base of shrub and apply herbicideto any honeysuckle regardl ess of sizeif soil
conditions are not appraopriate for mechanica control.

A herbicide formulated for use over water should be used in high quality natura areas and in
aguatic environments where surface water is present.

Control methods must be repested for at least threeto fiveyearsin order to stop new plants
emergngfrom the seed bank. Underplanting disturbed areas with tolerant native species
may hinder reinvasion of Tartarian honey suckle.

Cut and Spray

M &y to October (between first buddingin M ay, through summer, to hard freezein fdl): 25%
Glyphosae solution sprayed on cut sumps. Herbicide should be spray ed immediately after
cuttingto be effective. The effectiveness of chemical trestment duringthe growing season is
generdly lower and may haveto berepeated on resprouts.

Winter (fromfirst hard freezeto first buddingin M ay): 25% Triclopyr (formulated for oil
dilution) diluted in diese fuel or dilutent oil sprayed on cut Sunps. Herbicide should be
sprayed immediately after cuttingto be effective. Thisisthe most effectivetime of theyear
for chemical trestment.

M &y to October (Between first buddingin M ay, through summer, to hard freezein fall): 25%
dyphosate solution formulated for use over water should be used in high quality natura
aress and in aguatic environments where surface water is present.

Saurce: Wisconsin Department of Natural Resources 1997

M innesata Department of Natura Resources 1995.
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Siberian EIm Ulmus pumila

Effects of Invasion: Sberian em flowers in springbefore leaves begn to unfold. Thefruits
develop quickly and are disseminated by wind, allowingthe species to form thickets of hundreds
of seedlingsin bare ground. Seeds germinatereadily and seedlings grow rapidly.

Size: 50-70 feet in height with a40-50 foot soread.

Habit: Open, round crown of slender, spreading branches.

Leaves. Smdl, dliptica, smooth singy toothed leaves that reach lengths of approximatey 0.8-
2.6inches. They aretaperingor rounded at their asymmetrica base.

Stem: Sender, brittle, very light gray or gray-green, usualy smooth, can be slightly hairy,
roughened by lenticellar projections.

Bark: Gray or brown, with shalow furrows & maturity .

Fruit: Sngewinged circular or ovatein shape with smooth surface.

Flower: Greenish, lacks petds, and occurs in small drooping clusters of 2-5 blossoms.
Orign: Eastern Sberia, northern China, M anchuria and K orea.

Range: M innesota south to Arkansas and west to Utah.
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Mechanica Contrd

Girdling L ate springto mid-summer: girdletrees by removingaband of bark around the tree
trunk, just within the bark lay er (cambium). Girdlingtoo deeply may lead to reprouting.
Girdled trees dieslowly over oneto twoyears

Hand pull or weed wrench seedlings.

Regular prescribed burns in fire-adapted communities. Saplings older than afew years may
not bekilled by fire, and instead will require another control method.

Chemical Control:

Cut and Spray

M &y to October (Between first buddingin M ay, through summer, to hard freezein fall): 25%
dyphosate solution sprayed on cut stumps. Herbicide should be sprayed immediately after
cuttingto be effective. The effectiveness of chemical treatment duringthe growing season is
generdly lower and may haveto berepesated on resprous.

Winter (fromfirst hard freezeto first buddingin M ay): 25% Triclopyr (formulated for oil
dilution) diluted in diesd fuel or dilutent oil sprayed on cut Sumps. Herbicide should be
sprayed immediately after cuttingto be effective. Thisis the most effective time of theyear
for chemical trestment.

M &y to October (between first buddingin M ay, through summer, to hard freezein fdl): 25%
dyphosate solution formulated for use over water should be used in high quality natura
areas and in aguatic environments where surface water is present.

Saurce: Wisconsin Department of Natural Resources 1997

M innesota Depatment of Natural Resources 1995.
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Boxelder Acer negundo

Effects of Invasion: Boxelder is an opportunigic species nativeto the United Sates. Extremey
prolific, it will inhabit many environments disturbed by humans. Boxelders produce seeds
during summer and fal and the wind disperses the fruits to suitable habitats for germination.
Reproduction can aso take place vegetatively through suckers, sprouts and root shods.
Boxelders are aggressively opportunigic and tend to shade out smdler, herbaceous flora

Size: 30-50 feet in height can reach 70 feet with spread equal to or greater than the hei ght.
Habit: Usudly rounded to broad-rounded in outline, branches develop irregularly to support the
uneven crown.

Leaves: Pinnately compound with 3-5 legflets arranged oppositely on the sem. Lesflets can be
lanceolate to oblong, with margins that may be segparated into severd shalow lobes.

Stem: Green to reddish brown, often covered with awaxy whitish bloom that can be rubbed off.
Bark: Gray-brown, slightly ridged and furrowed.

Fruit: Double winged produced by femal es.

Flower: M de plants bear stamens in umbe-like arrangements, while the fema e plant produce
gpetalous racemes.

Orign: United Sates and Southern Canada.
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Mechanica Contrd
e Large-diameter trees can be cut with achainsaw. Resprouts mus be recut or herbicides may
be applied tothe cut Sump.

Chemical Control
Cut and Spray

e May to October (between first buddingin M ay, through summer, to hard freezein fal): 25%
dyphosate solution sprayed on cut stumps. Herbicide should be sprayed immediately after
cuttingto be effective. The effectiveness of chemical treetment during the growing season is
generdly lower and may haveto berepesated on resprouts.

o Winter (fromfirst hard freezeto first buddingin M ay): 25% Triclopyr (formulated for oil
dilution) diluted in diese fuel or dilutent oil sprayed on cut sunps. Herbicide should be
sprayed immediately after cuttingto be effective. Thisisthe most effectivetime of theyear
for chemica treatment.

e May to October (between first buddingin M ay, through summer, to hard freezein fal): 25%
dyphosate solution formulated for use over water should be used in high quality natura
areas and in aguatic environments where surface water is present.

Saurce: Wisconsin Department of Natural Resources 1997.
M innesata Department of Natural Resources 1995.
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Cottonwood Populus deltoides

Effects of Invassion:

Thefemdeflowers of cottonwood are pollinated in the springtime, gvingrise to many -seeded
capsules that are digpersed by wind and water. Reproduction can also take place vegetatively
through suckers, sprouts, and root shoots. Saplings flourish in damp, well-lit areas. Oncein
sapling stage cottonwoods are difficult to eradicate. Cottonwood is an aggressively opportunigic
species that tendsto shade out smdler, herbaceous flora

Size: 7510100 feet in height spreading 50 to75 feet.

Habit: Pyrimida inyouth 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. M ulti-2emmed cottonwoods may reach diameters of over 10 feet.

Leaves: Smpleand dternately arranged on the stems. Broad, flat bases that tgper to apoint near
thetips. Leaf margns are deeply serrate and often curve inward towards the centermos veins of
their blades.

Stem: Sout, yelowish to greenish yelow to brown, round or marked especidly 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 -scaed leaf buds in
winter.

Fruit: 2to 4 vaved capsule, ¥2to 1/3 inch long, the seeds are tufted and look like fuzzy
cottonbals floating through the air.

Flower: Pendulous catkins appearing before theleaves. M aes have red anthers on their stamens
and females asing e pistil.

Orign: Quebecto North Dakata, Kansas, Texas, Florida
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Mechanical Contrd

e Girdling Late Springto M id Summer: grdletrees by removing aband of bark around the
treetrunk, just within the bark lay er (cambium). Girdlingto deeply may lead to resprouting.
Girdled trees die slowly over aoneto twoyear period.

e Hand pull or weed wrench seedlings.

Chemical Control
Cut and Spray

e May to October (between first buddingin M ay, through summer, to hard freezein fdl): 25%
dyphosate solution prayed on cut stumps. Herbicide should be sprayed immediately after
cuttingto be effective. The effectiveness of chemical treetment during the growing season is
generdly lower and may haveto berepested on resprouts.

e Winter (from first hard freezeto first buddingin M ay): 25% Triclopyr (formulated for oil
dilution) diluted in diese fuel or dilutent oil sprayed on cut sunps. Herbicide should be
sprayed immediately after cuttingto be effective. Thisisthe most effectivetime of theyear
for chemica treatment.

e May to October (between first buddingin M ay, through summer, to hard freezein fal): 25%
dyphosate solution formulated for use over water should be used in high quality natura
areas and in aguatic environments where surface water is present.

Saurce: Wisconsin Department of Natural Resources 1997.
M innesata Department of Natura Resources 1995.
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Reed Canary Grass Phalaris arundinacea

Effects of Invasion:

Reed canary grass reproduces by seed or cregpingrhizomes. It spreads agy essively. Reed
canary grass prefers disturbed aress, but can easily moveinto native wetlands. In less than
twelveyears, reed canary grass can form large, monotypic standsthat harbor few other plant
species and are subsequently of littleusetowildlife. Reed canary grass dominates an areaby
building up atremendous seed bank that can eventudly erupt, germinate and recolonize treated
aress. Reed canary grassis difficult to eradicate, no single control method is universally
applicable.

Size: 2to 9 feet in height.

Habit: A large, course cool season, sod forming, perennia wetland grass. Sprouts early in
spring forming athick rhizome sy stem that dominatesthe subsurface soil.

Blades: Erect, harless stem with gradudly taperingleaf blades 3.5 to 10 inches longand .25 to
75inchesinwidth. Theliguleis highly trangarent.

Panicles: Conpact, erect or slightly spreading (depending on the plant’s reproductive sage),
rangingfrom 3 to 16 inches longwith branches .5to 1.5 inchesin length.

Flowers: Sngeflowers occur in dense clustersin M ay to mid-June. They aregreen to purple
changngto beigeover time.

Seeds: Shiny brown.

Orign: Eurasiaand North America
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Mechanicd Contrd

Small, discrete patches may be covered by black plastic for at least one growing season then
seeded with native species. This method is not alway s effective and must be monitored
because rhizomes can spread bey ond the edge of the plastic.

Prescribed burnsin late spring or late fal may help reduce the population if repeated
annualy for 5to 6 years. Theapplication of 1.5-% gy phosate solution will “ brown off” reed
canary grass enough to conduct burns. A late spring burn followed by mowing or wick-
applyingdyphosateto the emergng flowering shoots will i minate seed production for that
year. Burningisineffectiveto dense stands of reed canary grass that lack competition from
native, fire-adapted sgias in the seed bank.

M owingtwiceyearly (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 li ght,
which promotesthe growth of native wetland species. Discingthe soil in combination with a
mowing or burning reg me may help by gpeningthe soil to other species.

Hand-pulling or diggingmay 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. Discingor plowing can aso be employed in this
manner.

Repeated cultivation for one full growing season followed by dormant seeding near thefirst-
frost date. Combinewith spat herbicide gpplication in sections too wet for early or late
cultivation.

Chemical Control

Cut and Spray

Tiethe stems of smal clones together just before flowering, cuttingthem, and applying
dyphosate in a 33% solution to cut sems.

Foliar application of a5% gly phosate solution designed for use in wetlands in early spring
when most native gpecies are dormant to the foliage. Remove the dead leaves from the
previousyear before applying herbicide. Two herbicidd applications may be necessary to
ensure complete coverage. A late mowingin mid- September followed by herbicidein
October (after bigbluestem is dormant).

Wick application of a5% gyphosae solution designed for usein wetlands in thefirst to third
weeks of June, followed by alate Juneto mid-July burn. Thistechnique reduces reed canary
grass cover, depletes the seed bank, and stimulates native seed banks.

In non-aquatic environments, Dalpon and trichloracetic applied in latefall or early winter at a
rate of 20 to 40 Ibs. Per acre on dried fol iage.

Saource: Wisconsin Department of Natura Resources 1997

M innesata Department of Natura Resources 1995.
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Smooth Sumac Rhus glabra
Staghorn Sumac Rhustyphina

Effects of Invasion:

Both smooth sumac and staghorn sumac are opportunigic, native prairie shrubs. These

agyr essive shrubs occur in clones that pread outward by rootstocks or seeds. Sumac sprouts
easily and grows rapidly, but requires direct sunlight to persig. Resprouts grow rapidly and can
reech 3 feet in oneyear. Sumac can eiminate or reduce the abundance of many other pecies
that cannot persis in the shade sumac creates. Sumac grows in avariety of habitats, including
disturbed sites such as abandoned fidds, roadsides, and fence rows. Sumac aso grows in native
communities such as upland prairies, oak savannaand oak woodl ands and forests. Since sumac
is anative species, the management objective is usudly to kegp sumac under control, not to
diminaeit.

Size: 10 feet in height with agpreading crown of dense, multi-stemmed clones.

Habit: A large, loose, open, spreading shrub with aflattish crown.

Leaves: Pinnately compound with 7-31 lesflets tha are green on the upper surface and nearly
white on the lower surface. Leavesturn brilliantly red in fdl.

Stem: Twigs are smooth, stout, angular, and hairless on smooth sumac and highly pubescent on
the staghorn sumeac.

Bark: Light brown and smooth onyoung plants. Pubescent on older sems on Staghorn sumac.
Smooth sumac has smooth bark on both yound and old stems.

Fruit: red drupes develop a the end of the sems in late summer and persisit into winter. Each
drupeis round, has short hairs, and contains asingle seed.

Flower: Dioecious, greenish ydlow, Juneto early July. Femadebornein dense hairy panicles, 4-
8" long, mae in abigger, looser, wider panicle.

Orign: Quebec to Ontario, southto Georga, Indianaand lowa.
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Mechanica Contrd

Double-cutting (once in July and oncein August) may need to berepeated for severa
consecutive y ears to achieve eff ective control in dense populations.

M ow with asickle-bar every year in mid to late July.

Prescribed burning for prairies in spring, then hand- cut stems a 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 turnyedlow and eventudly die.

M id-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 a20% concentration of gyphosateto freshly cut stunmps.
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 labd or 1-2% solution of
dyphosate in areas with littleto no naive vegetation.

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

Effects of Invasion:

Black locust is atranslocated deciduous tree that is frequently found in upland prairies, savannas,
old fields, roadsides and woodlots. Black locust reproduces vegetatively by roat suckering and
stump orouting. Root suckers arise spontaneously from established root sy gsems, gprouting new
shoots and interconnecting fibrous roots to form extensive, dense groves of clones. Damageto
roots or gems simulate vi gorous sprouting, root suckering, and latera spread.

Size: 30t0 80 feet tal with aspread of 20 to 35 feet

Habit: An upright treewith agraight trunk and anarrow oblong crown, becoming ragged and
straggly with age. Can be spreadingin habit with severa trunks.

Leaves. Alternate, pinnatdy compound with 7-21 legflets. Ledflets are 1 or 2 inches long ovate,
entire and dark bluish greenin color.

Stem: Sender, brittle, often zigzag, light reddish to greenish brown in color, smooth with paired
spines a nodes.

Bark: Youngtrees have smooth, green bark. M ature trees have deep, furrowed, shaggy dark
bark with flat-topped ridges.

Fruit: A flat brown-black 2 to 4 inch smooth long pod.

Flower: Pealike, fragrant, white or yelow long drooping racemes.

Orign: Southern Appaachiaand Ozarks
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Mechanica Contrd
e Thereare no successful methods of controlling Robinia by mechanica means other than
bulldozing.

Chemical Control

e Basd stem gpplication of Triclopyr formulated for dilution in diesd fud or mineral oil.
Herbicide should be applied in a 6-inch band completely around the trunk and approximeately
12 inches from the ground.

e For small isolated plants or thick paches under 5 feet in hel ght (resulting from cutting or
fire) treetment can bewith afoliar goplication on every branch or stem of fisamine
ammonium or Triclopyr mixed with water a the end of the growing season.

e A 1-1.55 solution of gyphosate can be gpplied to foliage of actively growingtrees usinga
hand sprayer. Glyphosate should not be prayed in high quality natura aress.

e Inlatesummer, early fdl, or duringthe dormant season a20% solution of gy phosate should
beimmediatdy applied to cut stunps.
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Leafy Spurge Euphorbia esula

Effects of Invasion:

Leafy spurgeis dleleopathic and spreads rapidly, crowding out desirable species. Therearea
number of spurges that hybridize with leafy ourge; they aredl referred to as leafy spurge. The
plant can reach densities of up to 1800 semsper squareyard. Its deep roa sysem makes
eradication difficult. The plant can expd its seed to distances of 15 feet by explosive gection
from the seed capsule. The seed of leafy spurge has ahigh germination rate and the established
plant soreads rgpidly through vegetative reproduction. Leafy spurge can be catastrophic to
grasslands for both economic and ecological reasons. In only afew years gpurge can displace
native grasses and forbs by shading them out and dominating available moisture and nutrients.

Habit: An erect, deep rooted, Eurasian perennid.

Size: 6to 36 inches in height.

Leaves: Linear, dternate 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 shgped flower-leaves on ashort stemthat are
topped by twoyelow-green petd like bracts around tiney floweres.

Orign: Europeand Asia
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Mechanica Contrd
e No mechanicd control methods have been found to be eff ective.

Biolog cal Control

e Pasturinggoatsin areas infested with leafy spurge

e Experimenta insect control with beetles and amidge species is reducing populations.
e Theadldopathic effects of black walnut inhibits plant growth

Chemical Control

e Scattered patches can betreated at an gpplication rate of 2 Ibs/acre of picloram inthelate
springand early fal. Do not usein high quality natural aress that liewithin 30 feet of area

e A 70% reduction of large inf estations can be achieved with an application rate of .5Slbs/acre
of picloramin thelate spring on an annuad basis.

e Anapplication rate of 5.7 Ibs/acre of quinclorac plus a 2.8 Ib/acre picloram will provide 85%
control of leafy spurge after nine months.

e Anagpplication rate of .12Ibs/ acre of quinclorac gpplied to immediately after cuttingthe
shoot tops.

e A 90% reduction within oneyear was achieved with a 3% solution of fosamine gpplied to
blooming plants in June and July. Follow up application for 3 to 4years on an annua basis
is required.

o Repeated goplication of gyphosate may be usedto treat smdl patches.
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