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Introduction 

This report presents the Hauberg Woods Natural Resource Management Plan.  This forest-wetland complex area lies on 
the north side of the City of Northfield, in Dakota County, Minnesota.  At the time of Euroamerican settlement, oak 
woodland and savanna, along with prairie were common in Northfield.  Many of these original savannas, also known as 
oak barrens were either cut and converted to working agricultural landscapes, or became more closed forests and 
woodlands in the absence of fire and grazing.   
 
The Management Plan is based on field inventory visits conducted in May and July of 2005.  The inventory was 
designed to document as many existing plant species as possible, as well as how frequently they occur within the forest. 
This information was used to classify and assign a quality rank to existing natural communities according to the system 
developed by the Minnesota Department of Natural Resources (MN DNR) and incorporated into the MN Land Cover 
Classification System (MLCCS) used in the Northfield Natural Resources Inventory/MLCCS project.   
 
This Natural Resource Management Plan details activities that are designed to maintain or improve the ecological quality 
of the site, including control of invasive/nonnative plants, planting of native trees and ground cover, as well as active 
management with an eye toward increased species richness and ecological function.  Successful management of this 
forest will require that a wide variety of people continue to be involved.  These include city staff, residents, and other 
natural resource managers.  Similar to other city park areas in Northfield, it will be important that neighboring citizens be 
kept informed of activities as this area continues to develop.  This will create a group of informed citizens who are more 
involved, and take a positive interest in the restoration and maintenance of the forest and associated wetlands. 
 
Hauberg Woods Resource Management Goals 

 Management of oak forest areas for native composition, structure, and function 
 Foster oak maintenance/insertion/regeneration  
 Maintain trails and other appropriate infrastructure which provide recreational opportunities for citizens and enable 

cost-effective resource management. 
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 Maintain the forest as a passive recreation area in the Northfield Parks system 
 Plan for surface water and infrastructure planning that will not negatively impact the forest  
 Establish buffers for the forest and associated wetlands as development occurs in the area surrounding the forest  
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Landscape Description and History 
In general, natural resources include the soils, water, plants, animals and people.  The particular resource elements 
present in any area and their patterns on the landscape are the result of historical processes, including climate, 
hydrology, plant and animal migrations and interactions, and more recently human decisions and activities.  This section 
briefly describes the role these interactions have played in determining the present day composition of natural 
communities and landscapes in the Northfield area.  Although this summary is general in nature, it is meant to provide 
some context of time and location for the natural areas at Hauberg Woods Park.    
 
Pre-Settlement History and Major Landscape Features 
Ancient features. The history record of the Northfield area begins around 400 to 500 million years ago, when much of 
Minnesota was covered by water.  The sedimentary rock layers present at Hauberg Woods lie under a mantle of glacial 
deposits that are less than 50 feet thick. The bedrock layers closest to the surface include St. Peter Sandstone in some 
areas, with Prairie du Chien group dolostone in others.  These sandstone members are of the middle and lower 
Ordovician period.   
 
Glacial landscapes. The topography of the area at and surrounding Hauberg Woods has been heavily influenced by the 
Wisconsin period of glaciation, but also earlier pre-Wisconsin episodes.  The Wisconsin period was the most recent of 
glacial ice advances in the region, which ended about 10,000 years ago.  The glaciers sculpted the landscape, and left 
behind a variety of deposits, including drift/till and outwash.  They are composed of glacial deposits of sand and gravel, 
and also windblown deposits, called loess.  The Bemis moraine of the Wisconsin ice sheet roughly lies between 
Northfield and Interstate 35 to the west. 
 
The pre-Wisconsin till plain that occurs in the Hauberg woods area consists of gently rolling plains, with long, gradual 
slopes and open vistas that extend to the horizon.  Today, nearly all of the pre-Wisconsin till plains that Hauberg Woods 
occurs on are farmed.  The deep, fertile soils create excellent cropland and most of the remaining prairie and oak 
communities persist on steep slopes, stream corridors, or shallow soils where grazing was more practical than plowing.   
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The topography, soils, and pattern of streams and wetlands that resulted from adjacent glacial activity greatly influenced 
the pattern of vegetation and plant communities that developed in the area of Hauberg Woods.  Presettlement plant 
communities such as Mesic and Wet Prairie are well-adapted to the rich soils and gently rolling topography of the area, 
while wet and sedge meadows would have occurred in the sidehill swales, depressions, and in floodplains with denser 
soils. 
 
Post-glacial Vegetation. Immediately after the glaciers melted, spruce trees and tundra colonized the periglacial 
environment.  This was later followed by pine barrens and forests with a bracken fern dominated ground layer.  As the 
climate of the region warmed about 9,000 years ago, pines began to decline, and prairie herbs increased, along with elm 
and oak forests.  The climate remained in this warm period until about 7,000 years ago, when midgrass prairie reached 
its maximum eastern extent in Minnesota, and covered most of southeast part of the state, including the Northfield 
vicinity. 
 
Prairie, oak woodlands and brushlands, and oak savanna consisting of scattered trees with a prairie-like ground cover 
dominated the region until about 4,000 years ago, when the climate continued to become gradually cooler and more 
moist. Oak thickets and oak became more common in ravines and along north-facing slopes.  Still most southern slopes, 
broad expanses and areas with drier soils were dominated by prairie.   
 
About 300 years ago, the climate became especially moist and cool, and fires became less frequent.  As a result, 
extensive forests composed of oak, elm, sugar maple, and basswood developed in eastern Minnesota.  One such area 
extending from about Faribault to St. Cloud was known as the “Big Woods”, and included the area around Hauberg 
Woods. The major patterns of vegetation of the area at the time of European settlement were then in place.   
 
Native Americans.  Ideas about the history of American Indians and their influence on the local landscape are still 
evolving.  American Indians have probably inhabited and hunted in the area for about 10,000 years.  While their impacts 
were not as great as those of European settlers, American Indians used a wide variety of plants and animals for food, 
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and altered vegetation patterns by cultivation and by frequently burning the landscape.  The Indians (and European fur 
traders) used fire to hunt game, create desired game habitat, to clear the landscape for travel, communication and 
defense, and to obtain firewood.  While some fires in the region occurred naturally, the activities of American Indians 
increased the frequency of fires, such that prairies in many portions of southern Minnesota may have been burned 
annually in the fall.  Prairies and savannas are fire-dependent plant communities, and were present in the area at the 
time of European settlement partly because of the influence of fire. 
 
Vegetation at the time of settlement 
A good source of information regarding the vegetation of the 
area can be found in the notes of surveyors for the General 
Land Office (GLO).   When the area was settled, crews 
located section corners and section lines as they laid out 
townships.    Around the time of settlement, the Government 
Land Office surveyed the land of the county (1847-1855); the 
landscape of Northfield included a rich variety of plant 
communities including various types of wetlands in low areas 
and big woods, oak woodlands, savanna and prairies on 
uplands. According to information collected by surveyors and 
later interpreted by Francis J. Marschner, Hauberg Woods lay 
at the boundary between big woods and aspen-oak lands.  
According to interpretation, Big Woods is generally thought to 
include patchy to closed canopied forests with varying levels 
of brush and grass/flower cover.  Aspen-oak land is generally 
considered to have been characterized by generally dense 
stands of aspen that are small in most places with scattered 
oaks and other hardwood trees. 
 

Vegetation in the Hauberg Woods area documented by GLO 

Hauberg 
Woods 
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As the settlers arrived, agricultural uses, tree cutting, building of the railroads, and other human activities began to 
change the landscape and natural communities.  As part of this change, Northfield saw a great growth in saw mills and 
railroad activity in the late 1800’s at least partly resulting from the abundance of cut logs from the big woods.  Although 
this boom occurred later than the great logging boom of northern Minnesota, it had a similar effect, with much of the 
forest changed or in Northfield’s case many treed areas completely removed to be replaced by row crop agriculture or 
pasture.   
 
Today, the perimeter of Northfield still retains a semi-rural character with remnant patches of native plant community 
amid agricultural fields and scattered development. Overall, in Dakota and Rice Counties today, about 95 percent of the 
native landscape that the settlers first saw has been significantly altered by human activities.   
 
Historic air photos 
There are several historic air photos that were taken in the area, including a set in 1937 and 1940.  These are shown 
below to provide some historic context for the vegetation of the site as well as insight on what land use practices may 
have been at the time.  These air photos are shown on the following two pages. 
 
History related to Hauberg Woods 
An important aspect of managing natural resources on a particular plot of land is understanding the history and land use 
of an area.  Although an extensive historic review was not conducted for this project, local landowners including 
Marguerite Hauberg were kind enough to share their knowledge and insights to the land in this area.  Some of these 
observations are included here. 
 
The Hauberg family came to Northfield in 1947 as Mr. Hauberg was hired by St. Olaf to teach Latin American History.  
Feeling a need for a more rural surrounding, in 1950 the Haubergs purchased the property that includes Hauberg Woods 
from a gentleman who was a professor of agriculture at the University of Minnesota in St. Paul.   
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1937 Air Photo of Hauberg Woods Area 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The 1937 air photo 
indicates that there 
were few trees on the 
southeast side of the 
Hauberg Woods site, 
compared to present 
day. 
 
Also evident is a 2-
acre “notch” of the 
woods that was cut on 
the northwest side by 
a landowner prior to 
ownership by the 
Hauberg Family.  
 
As a point of 
reference, a 2003 
color aerial photo is 
included on page 10 

Approximate 
Hauberg Woods 
Boundary 
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1940 Air Photo of Hauberg Woods Area 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hauberg 
Woods 
Area 

The 1940 air photo indicates only 
minor changes occurred 
between 1937 and 1940. 
 
It is interesting to note that the 
extent of woodland areas near 
Hauberg Woods is substantially 
the same today as it was then.   
 
However, other nearby forests 
have either been impacted by 
development (the forest to the 
south-southwest) or changed 
over time. The forest areas along 
the Canon River floodplain have 
expanded dramatically as 
rowcrop areas have been 
abandoned in flood-prone 
locations. 
 
As a point of reference, a 2003 
color aerial photo is included on 
page 10 

Approximate 
Hauberg Woods 
Boundary 
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According to Marguerite, this gentleman clear cut the 2-acre notch in the forest to grow row crops that remains in this 
land use today. In 1956 they purchased an additional 160 acres from another St. Olaf professor, Peter Olson that 
included a farmstead on the south side of the property and a rail line between the two farmsteads.   
 
This brought the total ownership of the Hauberg family to 240 contiguous acres.  The Hauberg’s have three daughters 
and spent a great deal of time in the forest while they were growing up, and also regularly invited students and groups 
such as Girl Scouts to the woods for hikes and camping.  According to Mrs. Hauberg, the family did not log or graze the 
forest during the time since 1950, but there is some indication based on field observations that grazing took place prior 
to 1950.  Selective logging was also part of the history of this area prior to 1950. 
 
The forest areas at Hauberg Woods lie on either side of a Minneapolis, 
Northfield & Southern rail line extending north-northwest from the city of 
Northfield.  This railroad is known by locals as the “Dan Patch line” as it has 
been periodically considered for commuter train traffic into the Twin Cities.  
Mrs. Hauberg recalls that this train line was an important means of 
transportation for students and faculty of the colleges in town that came from 
the Twin Cities and that passenger trains were quite full on weekends. 

 
 

 
 
 
 
 

 
 
 

Rail line at Hauberg Woods, looking north 
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Site Inventory 
Methodology 
Field inventory of Plant Communities at Hauberg Woods was conducted in May and June of 2005.  The field inventory 
focused primarily on plants and plant communities; however, field information for wildlife was also collected on a more 
casual basis and based on visual and auditory observations. The information gathered about the vegetation of the site 
during the field visits was then used to classify the forest and wetland areas according to the guidelines in the Minnesota 
Land Cover Classification System (MLCCS), Version 5.4.  MLCCS is a five-level hierarchical system of land cover codes 
to describe natural, semi-natural, and cultural land cover types.  As of August 2005, the complete MLCCS methodology 
can be viewed/downloaded on the MN DNR web site at the following address: 
http://www.dnr.state.mn.us/mlccs/index.html . 
 
MLCCS incorporates the MN DNR Natural Heritage Program system based on Minnesota’s Native Vegetation: A Key to 
Natural Communities (1993).  After classification, each plant community was then assigned a qualitative rank using the 
criteria outlined in the MLCCS methods. This qualitative ranking system is based on species composition, structure, and 
function, as well as level of disturbance.    
 
This qualitative ranking system assigns a letter grade from A to D for a community based on species composition, 
structure, and function, as well as level of disturbance.  In general, under this ranking system an “A” quality community 
would have little disturbance and be similar to one occurring at the time of settlement, while a “D” quality community 
shows signs of substantial disturbance, often with varying levels of nonnative species present.  It is important to note at 
this point that a lower qualitative ranked community can be managed to improve quality.  For instance, some prairie and 
oak woodland areas of “D” rank can be substantially improved with a reasonable level of effort. 
 
Although as thorough as possible, this inventory is not intended to provide an absolute list of every plant species on the 
site.  Rather, it is meant to provide adequate information to characterize the forest and serve as a baseline of information 
from which restoration activities can be planned, and the efficacy of those activities gauged.
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Natural Community Descriptions  
Mesic Oak Forest  
MLCCS Code: 32112       
Quality rank: C 
38.3 Acres, 2 polygons (including areas extending beyond the 
boundary of the park) 
 
The forest occurs on a gently rolling landscape here and has a 
canopy that is relatively uniform in character across the site.  The 
most common species of mature trees in this forest are bur and pin 
oak.  These are generally widely spaced, average about 18-24+ 
inches in diameter, and exhibit signs of regrowth/resprouting after 
disturbance, including multiple stems.  Other large trees include 
more widely scattered elm, hackberry, boxelder and others.   
 
There is abundant, thick, and relatively even-aged second growth 
between the more mature trees mentioned above.  The most 
common species encountered here include bitternut hickory, elm, 
boxelder, and ash.  By far the most common second growth tree is 
the bitternut hickory.  These second growth trees are estimated to 
generally average about 6-12 inches in diameter.  
 
The shrub layer is moderately thick to somewhat sparse and 
dominated by the nonnative European buckthorn, which occurs in moderately dense to dense stands of mature shrubs, 
some exceeding eight to ten inches in diameter.  Other frequently encountered species in the shrub and subcanopy 
layer include chokecherry, common elder, nonnative honeysuckle (Lonicera cf. tatarica and L. cf.mackii).  The European 
buckthorn here is recognized as a significant impact on the quality of the forest and to help understand the location and 

Oak forest at Hauberg woods showing dense second 
growth of pioneer trees 
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density.  Recognizing this, Carleton College 
students mapped buckthorn on the west portion of 
the park.  This map is included at right.   
 
The ground layer includes a moderately diverse mix 
of grasses, sedges and forbs characteristic for this 
type of forest.  Some of the forbs seen frequently 
include wild geranium, wood nettle, jack-in-the-
pulpit, Canada mayflower, toothwort, nodding 
trillium, pyrola, blue cohosh, wild leek and others.  
Commonly encountered sedges include Sprengell’s 
sedge, graceful sedge, Pennsylvania sedge, plus 
several others. 
 
There is abundant evidence of wildlife, including 
deer, squirrels, and a nice complement of songbirds 
observed by sight and/or song.  Some of the more 
common bird species encountered include white-
crowned sparrow, black-capped chickadee, house 
wren, rose-breasted grosbeak, wild turkey, ringneck 
pheasant, cardinal, catbird and blue jay.   
 
One significant species of bird noted here was a 
nesting pair of red-shouldered hawks, a species of 
Special Concern in Minnesota.  The MN DNR 
defines Special Concern species as “a species that 
is extremely uncommon in Minnesota, or has unique 
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or highly specific habitat requirements and deserves careful monitoring of its status”.  This medium-sized hawk prefers 
nesting in larger tracts of low forest.  They have enjoyed a modest comeback in recent years.  They have some 
interesting and distinct features that make them readily identifiable in the field, including extensive barring (thick striping) 
of colors, a reddish color on some underparts, and a light patch or “window” at the base of the primary flight feathers 
(outer wing tips). 
 
Conditions present at the site (as well as review of the historic air photos below) indicate that this forest was likely more 
open in the past, and also likely grazed. In addition, the area was partially logged at some point, perhaps 60-75 years 
ago.  There are unimproved hiking trails in forest segments on either side of the rail line.  Overall, the quality of the forest 
is moderate to good with a good chance for additional improvement with some active management.  
 
Rich fen floating-mat subtype - semipermanently 
flooded  
MLCCS Code: 61650 
Quality rank: AB  
6.4 Acres, 1 Polygon 
This shallow wetland basin covers a substantial portion of 
the south side of the park.  The fringe of the wetland has 
a substantial amount of the nonnative reed canary grass, 
with lesser amount of native sedge, forbs, and grasses 
(see description below for MLCCS Code community 
61530).  Further toward the center of the basin, the 
quality improves dramatically.  Here, a remarkably rich 
collection of native species are encountered on a floating 
mat.  Some of the more frequently encountered 
graminoid species here include retrorse sedge, lakebank 
sedge, Canada rush, wiregrass sedge, woolly sedge, View from center of rich fen, looking north 
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broadleaf cattail, three-way sedge, and bluejoint grass.  Forbs encountered here include water dock, arrowhead, water 
parsnip, tufted loosestrife, bulblet water hemlock, Virginia bugleweed and others.  No significant cover of mosses were 
encountered here.   
 
Although there is no readily apparent drainage infrastructure in this wetland, conversations with Mrs. Hauberg indicate 
that a ditch was created some time after 1950 just to the east of this wetland to help improve the ability to grow corn in 
the adjacent crop field.   
 
Overall, this fen is in good to excellent condition despite being surrounded by the nonnative reed canary grass on its 
perimeter.  Additionally, rich fens are uncommon to rare in southern Minnesota, making this wetland significant for not 
only Northfield, but perhaps in this region of the state as well.   
 
Altered/Nonnative deciduous forest 
MLCCS Code: 32170 
Quality rank: Not Applicable for this cover type  
4.4 Acres, 2 polygons  
 
This includes two small wooded areas on the south side of the wetland complex.  It is characterized by a few widely 
scattered older trees, including bur oak, with a dense second growth of pioneer trees (such as boxelder, elm, and ash) 
and nonnative shrubs (European buckthorn).  Historic air photos indicate that this area was much more open in the 
1937-40 time period, providing further evidence that these two areas resulted from the rapid colonization of opportunistic 
species of trees.  The current species composition causes this area to be classified as a forest of recent origin.  Despite 
this, it does have a reasonable chance for improvement in quality, function, and character with active management. 
 
Seasonally Flooded altered/nonnative dominated emergent vegetation 
MLCCS Code: 61530  

and 
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Altered/nonnative grassland with sparse deciduous trees – seasonally flooded 
MLCCS Code: 62510 
Quality rank: Not Applicable for these cover types 
8.9 acres, 4 polygons 
These four areas share reed canary grass as their common defining character.  It includes some areas that have 
scattered trees, and others without.  Although there are pockets of native sedges, grasses, and flowers in these areas, 
they are substantially dominated by the nonnative reed canary grass.  This results in the classification as a nonnative 
dominated plant community. 
 
 
Grassland with sparse deciduous trees - altered/non-native dominated vegetation 
MLCCS Code: 61220 
Quality rank: Not applicable for this cover type 
1.2 acres, 1 Polygon 
This area includes nonnative pasture grassed and scattered trees/shrubs.  Common nonnative grasses here include 
Kentucky bluegrass and quackgrass.  There are also a number of nonnative forbs characteristic for pastures including 
red clover.  Native species include muhly grass, several species of asters and goldenrods as well as others.
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Hauberg Woods Management Plan 
Management Goals 

 Management of the forest to maintain or improve its ecological composition, structure, and function  
 Maintain oak dominance within community by using resource management activities that foster recruitment of 

new oak saplings into the canopy 
 Establish trails that enable resource management and provide opportunities for passive/active restoration 
 Provide recreational and educational opportunities for the citizens of Northfield that are compatible with sustaining 

natural community function and integrity (in particular with maintaining an adequate buffer for the red-shouldered 
hawk nest) 

 Plan for surface water and infrastructure planning that will not negatively impact the forest  
 Establish buffers for the forest and associated wetlands as development occurs in the area surrounding the forest  

 
Natural Community Management Recommendations 
The management activities below are organized by restoration area, including oak forest, and wetland areas. 
 
Oak Forest Management Activities 
The two oak forest areas on either side of the railroad tracks appear to have a history of grazing that was stopped 
perhaps 35 or more years ago.  Following the removal of domestic grazers, the canopy gaps in the woodland and open 
areas were rapidly filled by a few species of quick to establish trees and nonnative shrubs (European buckthorn).  This 
dense establishment of trees has negatively impacted the oak component of the forest.  Therefore it is recommended 
that early restoration of the forest on both sides of the railroad tracks involve removal of nonnative shrubs and select 
species of invasive native trees to allow for release/planting of oaks.  This initial invasive species cutting should be 
followed by planting of oak seedlings in areas with adequate canopy gaps, and potentially the reintroduction of 
appropriate species of woodland grasses and forbs to complement existing species.  Despite past disturbances of 
logging and grazing, the ground layer still has a moderately good representation of grasses, sedges, and flowers.  As a 
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result, only modest amounts of seeding would need to occur.  Recommended resource management activities for the 
forest areas are given below in chronological order. 
 
Nonnative/Invasive Woody Species Control 
Nonnative shrubs should be controlled, as well as weedier trees that interfere with the normal function of the remaining 
healthy oaks in the canopy.  The primary invasive shrubs for removal are European buckthorn and Tartarian 
honeysuckle.  As both of these species are highly invasive, and have the ability to modify soil chemistry and three-
dimensional structure of forests, they should be controlled early and to the greatest extent possible.   
 
Likewise, there are frequent instances in the forest where second growth of opportunistic tree species has begun to 
choke older canopy trees.  Some of these second growth trees should be cut (and treated) on a case by case basis with 
the overarching goal of reducing impact to oak species currently in the canopy, or those with a reasonable opportunity 
for reaching the canopy.  The species of trees to consider for selective cutting primarily include boxelder, bitternut 
hickory, and elm, along with other species in some locations.   This selective cutting should allow for an adequate 
increase in light levels at the ground surface to allow existing oak saplings to mature and open canopy gaps for planted 
red oak to establish. The control of problem trees and shrubs should be accomplished as the first order of business in 
restoration, before any other activities are carried out.   
 
As a matter of efficiency where multiple sizes of trees/shrubs are present, cutting the smallest shrubs and trees first 
allows for easier handling of larger trees as they are cut later.  We recommend that the cut material be left on the ground 
where it is felled, particularly if some additional native grass, sedge, or flower seeding is done.  This approach limits 
losses of new plants to whitetail deer and other herbivores that are particularly fond of eating flowers of many native 
woodland plants.  This approach uses the cut stems laying randomly on the ground as a means to make it more difficult 
for deer to travel from flower to flower while they are browsing and thus increasing the chances for survival.   
 
It is important to treat tree and shrub stumps within 1 hour of cutting with a 25-50% solution of a glyphosate or picloram 
(Roundup or Garlon) herbicide.  Treating cut stumps by using a spray bottle allows for treating only the top, outer edge 
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of the stump with minimal risk of damaging any adjacent desirable plants.  Treating the stumps with an herbicide is 
important because it minimizes resprouting.  Stump resprouts create the arduous task of recutting many stems where 
one previously existed.  Resprouting can also increase the amount of shade at the ground level from precutting , further 
hindering the improvement of the ground layer. When applying herbicides, following the manufacturer’s safety 
recommendations is critical, including the use of appropriate protective equipment such as chemical resistant gloves and 
eye protection.   
 
We recommend that invasive species cutting occur between late fall and spring and that cut stems be allowed to fall in 
place.  This method can temporarily inhibit deer movement in the forest and thereby reduces herbivory of native grass 
and flower seedlings planted as a follow-up to this activity.  This gives the restored plants a chance to mature before 
being subjected to pressure by deer.  In two to four years time, the stems of the buckthorn will decay.  This also prevents 
the significant expense of labor to pile and burn cut material. 
 
Other Invasive Species Control 
Although a thorough inventory was conducted for the area and no other nonnative species of significance was noted, 
there is still a possibility that other problem species will show up.  Regular field walks (preferably 1-2 per growing 
season) should be made by an ecologist with the goal of early detection of problem species, particularly garlic mustard.   
 
Species Enrichment 
The forest here is in relatively good condition with a representative set of species for a forest of this type.  However, 
there are a number of species missing that could be reintroduced to the site to further increase the species richness.  
This is ideally done at about the same time that invasive shrubs/trees are cut.  This method of timing capitalizes on the 
increased availability of light, nutrients, water, and root zone after invasive species are cut.  Seeding methods for 
species enrichment can include frost seeding or broadcast seeding.  Frost seeding is accomplished through 
broadcasting the seed on a bare soil surface between mid-November and mid-February, allowing the repeated freezing 
and thawing of the soil to work in the seed.  Raking-in seed and packing the ground generally improves the success rate 
of frost seeding, but may not be worth the extra effort in such a large area.  Broadcast seeding can be done throughout 
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much of the spring and early fall in east-central Minnesota to take advantage of seasons with normally adequate 
moisture, allowing for seedling establishment.  Seeding is generally not recommended over the dry, hot summer months 
as rain is less reliable during this period and young plants have a more difficult time securing adequate resources among 
their neighbors.  Seeding at the same time as cutting of the invasives also serves to increase the amount of competition 
for seedlings of problem species such as buckthorn, hindering or preventing their establishment.  This is a particularly 
effective strategy in natural areas that are maintained with prescribed fire. 
 
Oak Forest Recommended Seeding List (amount shown are per acre) 
Common Name  Scientific Name          Amount                 

Grasses & Sedges 
Hairy wood chess grass Bromus purgans   1      #      
Wood reed grass  Cinna arundinacea   1      oz. 
Silky wildrye   Elymus villosus   4      oz.   
Virginia wildrye  Elymus virginicus   1       # 
Woodland fescue  Festuca obtusa   2      oz. 
Bottlebrush grass  Hystrix patula   1       # 

Forbs  
Yellow giant hyssop  Agastache scrophulariaefolia 0.25(ounces)  
Wild leek   Allium tricoccum   0.50 
Tall bellflower  Campanula americana  0.50   
Wild yam   Dioscorea villosa   0.25 
Purple joe pye weed Eupatorium purpereum  1.00   
Wild goldenglow  Rudbeckia laciniata   1.00    
Zigzag goldenrod  Solidago flexicaulis   0.125 
Elm-leaved goldenrod Solidago ulmifolia   0.125 
 
 

NOTE: A suitable standard seed mix 
substitute may include BWSR U7 mix 
planted at up to 25#/acre.  If this route is 
chosen, be sure that seed is purchased 
from a reputable native seed dealer such 
as Shooting Star Native Seed, Prairie Moon 
Nursery, Prairie Hill Wildlfowers, or others. 
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Prescribed Fire  
Although this forest may benefit from periodic prescribed burns to foster maintenance of oaks here, the current species 
composition of canopy trees may make carrying out this activity difficult.  Fallen oak leaves carry ground fires well, but 
leaves of trees such as elm, boxelder, bitternut hickory and others do not.   
 
A few of the positive aspects of well-timed prescribed burning include the recycling of most nutrients; improved flowering, 
seed production and germination for most native plants, and; reduced invasion by aggressive woody trees and shrubs.  
Because of these benefits, it would be worth conducting one or two controlled burns in an area surrounded by trail to 
monitor the results.  As development occurs in surrounding areas, adequate planning should be carried out to enable the 
future use of this tool.  For instance, the forest perimeter should be bordered by a buffer and trail, not back yards for 
residences that make management difficult on several fronts. 
 
Although there are a variety of factors pertaining to community and individual plant species’ responses to fire, some 
generalizations can be made about the seasonal application of prescribed fire in oak communities.  Past research and 
field experience of managers suggests that early spring fires (before April 15th) tend to favor spring flowers, sedges and 
grasses.  Late spring fires tend to favor species of plants that emerge from the ground later and mostly bloom from June 
to September.  Fall fires in grasslands tend to maintain a balance between warm and cool season grasses and forbs, 
and reduce the amount of small diameter woody species, such as shrubs and tree saplings.  Because there are a 
number of factors related to the timing of fire, it is important to make sure that seasonal application of fire is consistent 
with addressing specific problems or achieving stated goals. 
 
As resources allow and trails are developed, the site should be split into several burn units that can be rotationally 
burned. Since some plants and animals may be vulnerable to fire, this rotational burning scheme allows these fire- 
sensitive species the chance to recover and/or recolonize burned areas from those that are unburned.   
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Monitoring 
Vegetation monitoring should be conducted at least one time per year by a City staff person and/or trained ecologist.  
This will enable detection of shifts in the plant community composition due to management activities.  Under certain 
conditions, activities such as prescribed burns have the ability to increase the presence of some species at the expense 
of others.  If detrimental changes are spotted early, resource management activities can be adjusted to prevent 
significant shifts in community function or composition.  A practical method of monitoring can be as simple as taking 
photos from the same (fixed) location each year, on approximately the same date.  This is particularly useful for 
understanding general changes in community composition such as reduction in brush versus increase in native ground 
layer species. 
 
When monitoring the site, a specific effort should be made to annually inspect for the presence of oak wilt.  As with other 
stages of the restoration process, monitoring should be carried out on a regular basis to provide for determining resource 
management effectiveness.  Also important will be monitoring for excessive human disturbance such as off-trail erosion, 
tree cutting, dumping of yard waste, etc.   
 
Oak Recruitment and Release 
During the early part of restoration, the control of nonnative shrubs and invasive trees (as well as possibly prescribed 
burning) will help set the stage for oak seedling and sapling recruitment.  If oak saplings are found in areas where the 
canopy above them is dominated by weedy species of trees, selective cutting should be used to release the oaks and 
provide the opportunity for them to graduate into the canopy.  Cutting of boxelder, elm, hickory, or others to create 
canopy gaps that enable oak saplings to mature is most preferable.   
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Oak Forest – Summary of Restoration Activities 

Priority ACTIVITY DESCRIPTION ESTIMATED 
COST/HOURS* 

Very High 
Invasive 

brush/tree 
removal 

Cut invasive brush and tree species.  These should be cut and stump treated with ~ 20-
25% solution of Roundup or Garlon (or similar), as weather conditions dictate.  Cutting 
can be done in most seasons and may precede or follow seeding of grass/forb seed, 
but should occur in advance of any prescribed burns. 3-6 years after initial cutting some 
buckthorn will likely recolonize the site.  It would be good to cut/treat plants/resprouts as 
follow up to the initial treatment.  The amount of resources/time required for follow up 
will be dependent on the efficacy of the original treatments 

$1,100 – 
1,400/acre or 
30-50 hrs/ac. 

Medium 
Species 

enrichment 
seeding 

Seeding of species in areas where bare ground is common, especially where invasive 
trees and brush have been removed.  Purchase of seed varies from $200 to $600; and 
completion of seeding approximately $200-300 per acre.  This activity can be conducted 
prior to brush clearing or after, but should be conducted the year before, or immediately 
after prescribed burning.  

$400-900 per 
acre, average 

 

Medium 
to High 

Monitoring 

At least once each year the site should be walked by city staff/ecologist to review results 
of past resource management work, plan for future work, and make any necessary 
adjustments to management techniques.  We also recommend establishing permanent 
photomonitoring points to track restoration progress. 

6-8 hours or 
$600 per year 

Medium 
Prescribed 

burn 

Conduct prescribed burn of oak forest areas using city staff and contracted help as-
needed.  Conduct after large brush control.  Burning may occur in spring or fall as 
conditions allow, but should occur one year after seeding, or immediately preceding.  

$1,000/event or 
40 hours 

Medium 
Plant oak 
seedlings 

Plant oak seedlings in areas with canopy gaps.  Plant 1-2.5 foot tall, bare root seedlings 
in April as ground can be worked.  

About $10 per 
tree installed 

* Hours listed are total estimated personnel/volunteer hours.   
 
Wetland Management Activities 
The rich fen located on the property is in good to excellent condition, particularly in the portions that retain season-long 
water levels.  The largest issue facing the main wetland (rich fen) area is the fringe of highly invasive, nonnative reed 
canary grass.  Currently, the most cost-effective treatment for this problem species appears to be late summer to early 
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fall treatment with a glyphosate herbicide (such as RodeoTM).  The efficacy of such a treatment could be enhanced by 
coordinating herbicide application along with a prescribed burn.  The long-term persistence of this problem species is of 
great concern for wetlands in many parts of the United States and research is continuing to determine the most effective 
methods of treatment. 
 
Reed canary grass is difficult to eradicate; no single control method is universally applicable. In natural communities, 
mechanical control practices are recommended. In buffer areas and in severely disturbed sites, chemical and 
mechanical controls may be used. If herbicide is used, care should be taken to prevent contact with non-target species. 
Any control technique to reduce or eliminate reed canary grass should be followed by planting native species adapted to 
the site. 
 
Prescribed burns in late spring or late fall may help reduce the reed canary grass population if repeated annually for 5+ 
years. The application of 1.5% active ingredient solution of glyphosate will "brown off" reed canary grass enough to 
conduct prescribed burns. Burning is also ineffective in dense stands of reed canary grass that lack competition from 
native, fire-adapted species in the seed bank. A late-spring burn followed by a treatment of Rodeo to the emerging 
flowering shoots can substantially control reed canary grass.  This method should be timed to minimize damage to 
native plants and possibly be coordinated with seeding of native species.  
 
While herbicide kills reed canary grass, the seed bank may germinate and recolonize the site. As a result, several 
herbicide applications may be necessary to inhibit seed bank recolonization.  Also, there are some grass-specific 
herbicides available that have the potential to impact reed canary grass without damaging native sedges/rushes.  These 
products should be considered, to the extent that they can be applied in aquatic environments and will not damage 
native plants. 
 
Mowing twice yearly (early to mid-June and again in early October) may help control reed canary grass by removing 
seed heads before the seed matures and exposing the ground to light, which promotes the growth of native wetland 
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species. However, with exception to the upper fringe and dry years, this is likely an impractical activity at Hauberg 
Woods due to the saturation of soil throughout the growing season.  
 
Because of the difficulty in controlling reed canary grass, it is recommended that its extent on the wetland fringe be 
monitored to determine how intensively it should be managed. Monitoring can be accomplished by staking/flagging the 
perimeter of the infestation and revisiting the site.  Vinyl pin flags mounted on steel wires usually persist for 1-3 years 
(unless a burn is conducted), providing the opportunity to measure and/or take photos of monitored areas.   
 
Recommended Wetland Management Activities 

PRIORITY ACTIVITY DESCRIPTION ESTIMATED 
COST/HOURS* 

High 
Maintain 

buffer/water 
quality 

Fen communities are susceptible to alterations to quantity/quality of runoff.  Any 
development or other activities that occur in the area should minimize changes in 
surface/near surface water quantity or quality.  Establish and maintain adequate buffers 

Various 

Medium to 
High 

Reed canary 
grass - 

Herbicide 
application 

Apply herbicide in late summer to early fall to areas with ATV sprayer or other similar 
“light pressure” vehicle to prevent rutting in the wetland 

$1,500 per acre 

Medium to 
High 

Monitoring 
reed canary 

grass 

Set up stakes/pin flags along edge of reed canary grass infestation in a few areas to 
monitor whether it is stable, expanding, or contracting over time.  Information gained 
here may drive decision to treat, or not treat reed canary grass. 

5 hours to set up 
system, 4 hours 

monitor/year 

Medium 
Prescribed 

burn 
Conduct Rx fire as part of larger burn unit that includes oak forest.  Coordinate with 
herbicide application for reed canary grass 

See prairie 
restoration section 

 
 
 
 
 



City of Northfield - Hauberg Woods Natural Resources Management Plan 
Bonestroo Natural Resources - 2005 

27 

Summary Table of Management Recommendations 
PRIORITY AREA ACTIVITY DESCRIPTION ESTIMATED 

COST/HOURS* 

Very High Oak Forest 
Invasive 

brush/tree 
Removal 

Cut invasive brush and tree species.  These should be cut and stump 
treated with ~ 20-25% solution of Roundup or Garlon (or similar), as 
weather conditions dictate.  Cutting can be done in most seasons and 
may precede or follow seeding of grass/forb seed, but should occur in 
advance of any prescribed burns. 3-6 years after initial cutting some 
buckthorn will likely recolonize the site.  It would be good to cut/treat 
plants/resprouts as follow up to the initial treatment.  The amount of 
resources/time required for follow up will be dependent on the 
efficacy of the original treatments 

$1,100 – 
1,400/acre or 
30-50 hrs/ac. 

High Wetland 
Maintain 

buffer/water 
quality 

Fen communities are susceptible to alterations to quantity/quality of 
runoff.  Any development or other activities that occur in the area 
should minimize changes in surface/near surface water quantity or 
quality.  Establish and maintain adequate buffers 

Various 

Medium to 
High 

Wetland 

Reed canary 
grass - 

herbicide 
application 

Apply herbicide in late summer to early fall to areas with ATV sprayer 
or other similar “light pressure” vehicle to prevent rutting in the 
wetland 

$1,500 per acre 

Medium to 
High 

Wetland 
Monitoring 

reed canary 
grass 

Set up stakes/pin flags along edge of reed canary grass infestation in 
a few areas to monitor whether it is stable, expanding, or contracting 
over time.  Information gained here may drive decision to treat, or not 
treat reed canary grass. 

5 hours to set up 
system, 4 hours 

monitor/year 

Medium to 
High Oak Forest Monitoring 

At least once each year the site should be walked by city 
staff/ecologist to review results of past resource management work, 
plan for future work, and make any necessary adjustments to 
management techniques.  We also recommend establishing 
permanent photomonitoring points to track restoration progress. 

6-8 hours or 
$600 per year 

Medium Wetland 
Prescribed 

burn 
Conduct Rx fire as part of larger burn unit that includes oak forest.  
Coordinate with herbicide application for reed canary grass 

See prairie 
restoration section 
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Medium Oak Forest 
Species 

enrichment 
seeding 

Seeding of species in areas where bare ground is common, 
especially where invasive trees and brush have been removed.  
Purchase of seed varies from $200 to $600; and completion of 
seeding approximately $200-300 per acre.  This activity can be 
conducted prior to brush clearing or after, but should be conducted 
the year before, or immediately after prescribed burning.  

$400-900 per 
acre, average 

 

Medium Oak Forest 
Prescribed 

burn 

Conduct prescribed burn of oak forest areas using city staff and 
contracted help as-needed.  Conduct after large brush control.  
Burning may occur in spring or fall as conditions allow, but should 
occur one year after seeding, or immediately preceding.  

$1,000/event or 
40 hours 

Medium Oak Forest 
Plant oak 
seedlings 

Plant oak seedlings in areas with canopy gaps.  Plant 1-2.5 foot tall, 
bare root seedlings in April as ground can be worked.  

About $10 per 
tree installed 

 
 
 
Maintenance Period Recommendations for Natural Areas  
The maintenance period is focused on activities that occur following the initial restoration activities listed above.  This 
may occur after perhaps 5-10 years, depending on the rate at which the activities above can be carried out.  
Maintenance period activities are meant to build on gains made during early efforts and establish a maintenance routine 
for activities that will be regularly conducted.  Because activities carried out during the maintenance phase hinge on 
completion of initial restoration activities, no specific dates are given.  Applying the strategy of adaptive management, it 
may be necessary to delay or adjust some of the activities listed below based on progress for those listed above.   
 
During the maintenance period, some of the activities may have their frequency reduced from the initial restoration effort, 
such as buckthorn control.  Still others may be new.  For instance, garlic mustard and dame’s rocket are potential 
sources of new resource management for invasive species.  Below are recommendations for activities associated with 
maintaining natural areas at Hauberg Woods. 
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Invasive Species Control 
Some follow-up brush control will periodically be necessary depending on the results from the initial restoration.  There 
may also be some recruitment of European buckthorn from the seed bank, particularly if there is not enough competition 
from native grasses and forbs.  Regular inspections should note the presence of new problem species and these should 
be managed as early as possible to avoid unnecessary increases in physical and/or financial cost. 
 
Monitoring 
This activity will continue to be an important part of resource management during the Maintenance Phase of this 
restoration.  The value of regular site visits and long-term vigilance can not be overemphasized.  Control of a problem 
species when there are just a few plants can be relatively inexpensive and a simple proposition.  Managing an invasive 
species after several thousand plants have established is an entirely different proposition.  Early detection and treatment 
is very important, the penalty for not being vigilant can be extraordinarily high in terms of financial and physical 
resources. 
 
Prescribed Burning 
Depending on the level of invasive shrubs and trees following the initial control activities as well as oak recruitment 
results, prescribed burning may be used more frequently.  Because of the aging character of the oaks on the site, it will 
be important to allow for oak seedling and sapling recruitment (using fire as a tool to assist in accomplishing this task) in 
the next 30 years to provide for replacement of canopy trees.   
 
In prescribed fire application, good planning, trained personnel, and sufficient equipment on site are essential.  Fire is a 
very useful tool in the management of natural areas, but always has the potential to become dangerous if not given 
respect and careful attention.  Like many other tools, it requires adaptability as a key component of long-term 
management.  Good record keeping and monitoring during the early portions of the restoration will contribute to sound 
decisions during the maintenance phase of the restoration. 
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General Maintenance Recommendations for Natural Areas 
Buffer Management 
Development is expected to occur in the area and will likely surround the forest and wetland in the coming decades.  
Maintaining a natural buffer helps soften some of the impacts that can be associated with development, and also helps 
to maintain greater functionality of natural areas.  To-date, research in the field of ecology provides no specific set of 
criteria for width or composition of corridors and buffers.  However, there is a general consensus that wider corridors 
have the potential to provide habitat for more species of plants and animals.   For the management of high quality 
wetlands, buffers 75 to 100 feet for have been shown in most instances to be adequate for maintaining the composition, 
structure, and function of the wetlands they are intended to protect. 
 
To aid in fostering natural areas, buffers of planted native habitat should surround existing natural areas rather than 
natural areas being directly bordered by yards or other highly manicured/altered cover types.  If buffers border private 
yards, the edge of a buffer should be permanently marked with monuments to discourage residents from encroaching.   
 
In general, buffer vegetation should enhance the parcel of land it is meant to protect, and provide continuity to it.  At 
Hauberg Woods, such a buffer may consist of prairie, savanna, or restored wetland or some combination of these.  
Exactly what kind of buffer is to be created should be determined and established in ordinance or other enforceable 
provision at or before the time of review for a particular development.   
 
Connectivity to Other Natural Areas 
A goal of the City should be to create a network of natural “links” and “nodes” around the entire city.  As the city 
continues to grow it will be important from an ecological, recreational, and quality of life stand point to continue securing 
remnant natural areas through purchase, park dedication, donation, and other means.  Relative to Hauberg Woods, 
some ecological corridors already exist (such as the railroad).  Other corridors should be created that extend east to the 
Canon River from the woods, as well as to other remnant natural areas.  Connectivity could take the form of existing 
and/or restored natural habitats and could coincide with trails, wetland/stream corridors, utility easements or other similar 
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public/private infrastructure.  Protecting the portion of the forest that is currently not part of the city park system should 
also be a high priority to ensure this important resource is not lost to development. 
 
Infrastructure Planning 
Trails and Structures 
There is currently a set of trails on both sides of the railroad tracks.  The west side is maintained by the City, while the 
east side is somewhat informal.  If trails are moved or new trails created in other areas of Hauberg Woods, the 
overarching goal for trail placement should be on avoiding impact to existing quality/sensitive resources, as well as 
enabling cost-effective resource management.  If trails are rerouted in forest areas, the larger oak trees in the forest 
areas are widely spaced enough to make placement of a trail relatively easy without damaging existing trees.   
 
Sensitive resources in the park at the time of this writing include a red-shouldered hawk nest and the rich fen.  As well, 
portions of the forest that have greater concentrations of oak trees/quality ground cover should be avoided.  As 
mentioned above, placing trails in buffers, near the perimeter of the park would help to enable cost-effective 
management using tools such as prescribed fire. 
 
Surface Water Management 
As the area continues to develop, careful management of surface water will be important for Hauberg Woods.  
Placement of infrastructure such as storm and sanitary sewer in the park should be avoided.  However, if it must be 
placed within the park It should be away from quality natural areas and construction site restoration completed with 
native plant materials.  This type of restoration would help with minimizing damage to natural areas.  The oak forest and 
rich fen areas found here are sensitive and should not be impacted.  In particular, the fen is highly dependent on 
maintaining the current surface and ground water quality and quantity.  Sound water resource planning should be 
considered a high priority in planning for any development in this part of the city. 
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Neighbor/City Resident Involvement 
Because this forest may one day be surrounded by development, it will continue to be important for city staff to 
proactively address the role local residents can play in shaping the future of Hauberg Woods.  This is a challenge as well 
as an opportunity because, on one hand inviting increased public use/involvement makes the area more vulnerable to 
overuse and may introduce difficult to manage elements.  On the other had, it invites the public to enjoy, learn about, 
and sustain the natural areas here and the inspirational natural world which they live in and influence every day.  Below 
is a list of recommendations for creating positive public involvement in a natural areas restoration.   
 

Provide Compatible Recreation Opportunities 
 Finalize trails in the area east of the railroad tracks that offer the public opportunity for enjoyment of, and 

education about natural areas, without detriment to the ecological health of the site.   
 Limit/prohibit activities that are known to cause erosion, plant invasion, changes in site hydrology, or cause 

mortality of desirable plants should be reviewed and limited/prohibited for the long-term health of the site. 
 Place trails where they can play a role in resource management, for instance, on the perimeter of a buffer strip 

and/or along the eastern forest/wetland border to allow for the trails to be used as firebreaks. 
 Pets present on the natural area should be on a leash at all times and require pet owners required to clean up 

after their pets.    
 
Educate the public.   
 Post interpretive signs on the site to explain why certain activities are being conducted.  This is especially 

important, since it may be the single means of informing the most residents.   
 Offer public tours and walks for groups and publicize the events with newspaper articles and perhaps through 

the City Commons.   
 Hold neighborhood meetings to inform citizens of proposed management activities and timelines for 

implementation. 
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 Involve local schools in planting, monitoring, and educational activities.  Middle school, high school, and 
college students often need projects related to nature or are required to volunteer for community service as 
part of their graduation requirements. 

 
Develop a Park Steward/Volunteer program.  
 Such a program should include a resident site/park steward and a group of volunteers that have an interest in 

natural resources.   
 Encourage citizen/student monitoring of animals that use the site.  These might include frogs/toads, birds, 

bats, deer, and others. Programs are run through organizations such as watersheds and the Bell Museum at 
the University of Minnesota for these types of opportunities.  These are often fun, easy to do, and provide 
valuable feedback on management. 

 
Recommendations for Monitoring of Management Activities 
Managing and restoring natural areas is a process that involves active management of composition, function, and 
structure characteristic for a particular natural community type.  This management often takes place on small, isolated 
areas of varying quality.  Management activities can influence one or more aspects of the managed community and have 
lasting, long-term implications.  To avert unnecessary damage and to make sure that the best possible practices are 
used for restoring natural communities, it is important to monitor some aspects of those communities on a regular basis.   
 
Monitoring can be an expensive and labor-intensive process that has the potential to take valuable financial and human 
resources away from on-the-ground management if not exercised judiciously.  Deciding what to monitor and how 
intensively to monitor is always difficult.  Some aspects of management can be monitored through visual inspection with 
field notes recorded and shared between the park and the resource manager.  Other aspects may require that 
quantitative monitoring be undertaken, such as long-term monitoring of rare plants.  Monitoring the red-shouldered hawk 
nesting site may also be considered, and may be accomplished with assistance from local college students with 
guidance from MN DNR Nongame Program staff.   
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As part of the process of visually inspecting areas and assessing management efficacy without expensive research-type 
monitoring, it is recommended that a field journal of management activities be kept.  This could be used by the natural 
resource manager for the purpose of tracking observations made.  These observations may include species noted, fire 
effects, unusual weather events, human disturbance, activities of work crews in the forest and buffer, and the quality of 
their work performed, as well as many others.  Although this type of information may not be quantitative, it is crucial to 
help with adapting management strategies in the future.  This is especially true for the long-term, since personnel and 
policy changes within organizations are inevitable.  This information would give future managers the benefit of insight on 
daily and yearly activities within the forest as they relate to resource management.  
 
Below are examples of monitoring methods that are worth considering at Hauberg Woods. 
 
Photomonitoring 
It is recommended that two permanent points be established within the forest and marked with a metal post.  These 
posts would serve as fixed points from which photos would be taken on an annual basis.  The photos should be taken in 
the same direction from the post, with the same camera if possible, and within a week or two of each other each year.  
This type of monitoring provides a way to track the presence of brush and the changes in character of the area from year 
to year.  Although not quantitative in nature, photomonitoring can help resource managers understand the outcomes of 
certain management techniques and provide input for adjusting those techniques.   
 
 
Problem species monitoring 
Although it is largely impractical to carry out quantitative monitoring of changes in nonnative species levels, it is practical 
to make a yearly walk-through assessment of the site to determine if additional treatment of nonnatives is warranted.   
Observational notes should be made on whether there was an increase, decrease or no change in the overall population 
for a problem species, efficacy of past treatments, as well as whether treatment is warranted in the coming year. 
 
Oak Recruitment/Oak Wilt Monitoring 
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One of the goals for the long-term management of the forest is to maintain an oak component in the canopy.  Certain 
activities such as nonnative brush removal, select tree release, and prescribed fire will improve the chance of recruiting 
new trees and maintaining mature oaks here.  To determine whether or not these management activities are having the 
desired outcome, some type of “rough count” of oak seedlings/saplings should be conducted every few years.  This 
could be accomplished by several means.  One could be the counting of oak seedlings (less than 1” diameter) and oak 
saplings (1-6” diameter) in an approximately 50 foot radius of permanent photomonitoring points, or other fixed points.  
Another potential method would be to start at a fixed location on one side of the forest, and using a compass, walk a 
path in a set direction, counting the number of seedlings and saplings encountered within a set distance from the path 
walked.  This transect could cover a set distance or traverse the entire length of the forest. 
 
As mentioned earlier in this plan, when monitoring the site, a specific effort should be made to annually inspect for the 
presence of oak wilt.  As with other stages of the restoration process, monitoring should be carried out on a regular basis 
to provide for determining resource management effectiveness.  Also important will be monitoring for excessive human 
disturbance such as off-trail erosion, tree cutting, dumping, etc.  Please see Monitoring Section for additional details 
regarding this subject. 
  
Record Keeping 
It is recommendable to keep records of management activities.  Hard copy and/or electronic records will allow current 
and future managers to learn from past successes and mistakes and plan for future activities based on this knowledge.  
Record keeping is particularly important for budgeting, providing a track record of costs, and justification for changes in 
future budgets.  If time does not allow for detailed documentation, at the very least a diary-like notebook of activities 
should be kept.  Continuity of management requires a knowledge of past management activities as well as future goals.   
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Appendix A 
Natural Resource Inventory – Community Survey 
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 Hauberg Woods Natural Resource Management Plan  
 By-Community Species Lists 

 Area:   Mesic oak forest MLCCS Code: 32112 Qualitative Rank: C  
 Canopy Shrub Forbs Graminoids 
 Quercus ellipsoidalis Northern pin oak Viburnum trilobum Highbush cranberry Enemion biternatum False rue anemone Carex pensylvanica var.  Sun-loving sedge 
 Pinus resinosa Red pine Parthenocissus quinquefolia Woodbine Caulophyllum thalictroides Blue cohosh Phalaris arundinacea Reed canary grass 
 Salix exigua Sandbar willow Dryopteris carthusiana Spinulose shield fern  Carex sprengelii Sprengel's sedge 
 Sanguinaria canadensis Bloodroot Carex blanda Charming sedge 
 Populus deltoides var.  Cottonwood Vitis riparia Wild grape Galium concinnum Shining bedstraw Carex gracillima Graceful sedge 
 occidentalis Menispermum canadense Canada moonseed                      Allium tricoccum             Wild leek Carex grayi Gray's sedge 
 Trillium cernuum var.  Nodding trillium Carex sprengelii Sprengel's sedge 
 Rubus occidentalis Black raspberry                            Dioscorea villosa                       Wild yam Carex rosea Starry sedge 
 Fraxinus pennsylvanica  Green ash Smilacina stellata var. stellata Starry false Solomon's seal Carex retrorsa Retrorse sedge 
 var. pennsylvanica Rhamnus cathartica Common buckthorn Erigeron strigosus Daisy fleabane Carex amphibola Ambiguous sedge 
 Sambucus racemosa Red-berried elder Maianthemum canadense Canada mayflower Carex albursina White bear sedge 
 Ostrya virginiana Ironwood Ulmus americana American elm Actaea rubra Red baneberry Carex tenera Marsh straw sedge 
 Acer saccharinum Silver maple Tilia americana Basswood Viola sororia Common blue violet  
 Ribes americanum Wild black currant Aster lateriflorus Side-flowering aster  
 Ulmus americana American elm Rubus idaeus var. strigosus Red raspberry Taraxacum officinale Common dandelion  
 Ribes missouriense Missouri gooseberry Pyrola rotundifolia var.  Round-leaved pyrola 
 Populus tremuloides Quaking aspen Rubus allegheniensis Allegheny blackberry Pyrola rotundifolia var.  Round-leaved pyrola 
 Celtis occidentalis Hackberry  Aster cordifolius Heart-leaved aster 
 Toxicodendron radicans var.   Common poison ivy  Smilax ecirrata Erect carrion flower 
 Carya cordiformis Bitternut hickory Prunus virginiana Chokecherry   Thalictrum dasycarpum Tall meadow-rue 
 Viburnum rafinesquianum Downy arrowwood Oenothera biennis Common evening primrose 
 Prunus serotina Black cherry Lonicera tatarica Tartarian honeysuckle Onoclea sensibilis Sensitive fern 
 Quercus macrocarpa Bur oak Berberis thunbergii Japanese barberry Galium aparine Cleavers 
   Ranunculus abortivus Kidney-leaved buttercup 
 Acer negundo Box elder   Geum laciniatum Rough avens 
    Erigeron philadelphicus Philadelphia fleabane 

 Geranium maculatum Wild geranium 
 Fragaria virginiana Common strawberry 
 Teucrium canadense Germander 
 Laportea canadensis Wood nettle 
 Arisaema triphyllum Jack-in-the-pulpit 
 Thalictrum dasycarpum Tall meadow-rue 
 Viola pubescens Yellow violet 
 Agrimonia gryposepala Common agrimony 
 Circaea lutetiana var.  Common enchanter's  
 Erigeron philadelphicus Philadelphia fleabane 
 Geum canadense White avens 
 Hackelia virginiana Virginia stickseed  
 Urtica dioica ssp. gracilis Stinging nettle 
 Leonurus cardiaca Common motherwort 
 Smilacina racemosa Common false Solomon's  
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  By-Community Species Lists (continued) 

 Area:  Rich fen floating-mat subtype - semipermanently flooded MLCCS Code: 61650 Qualitative Rank: AB   
  Shrub  Forbs Graminoids 
 Salix bebbiana Bebb's willow Solidago gigantea Giant goldenrod Phalaris arundinacea Reed canary grass 
 Salix exigua Sandbar willow Rumex orbiculatus Great water dock Carex lacustris Lake sedge 
 Ulmus rubra Red elm Sium suave Water parsnip Typha latifolia Broad-leaved cattail 

 Lysimachia thyrsiflora Tufted loosestrife Carex tenera Marsh straw sedge 
 Sagittaria latifolia Broad-leaved arrowhead Juncus canadensis Canada rush 
 Scutellaria lateriflora Mad dog skullcap Scirpus acutus Hardstem bulrush 
 Galium labradoricum Labrador bedstraw Carex lasiocarpa var.  Wiregrass sedge 
 Asclepias incarnata var.  Swamp milkweed Carex pellita Woolly sedge 
 Polygonum hydropiperoides Mild waterpepper Spartina pectinata Prairie cordgrass 
 Lycopus americanus Cut-leaved bugleweed Scirpus fluviatilis River bulrush 
 Lycopus virginicus Virginia bugleweed Carex stipata Awl-fruited sedge 
 Bidens comosa Tufted beggarticks Carex cristatella Crested sedge 
 Cicuta bulbifera Bulb-bearing water hemlock Calamagrostis canadensis Bluejoint 
 Lemna minor Lesser duckweed Dulichium arundinaceum Three-way sedge 
 Equisetum fluviatile Water horsetail Scirpus atrovirens Dark green bulrush 
 Carex utriculata Beaked sedg 
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1Glossary of Technical Terms* 
 

Alluvium Material, such as sand and gravel, deposited by running water.  River terraces and outwash plains are 
examples of landforms composed of alluvium. 
Barrens Usually refers to an area with sparse vegetation or stunted plants, caused by harsh growing conditions such as 
infertile, droughty, or thin soils; also, a plant community that has very sparse cover or is composed of stunted plants. 
Bedrock  Any solid rock exposed at the earth’s surface or covered by unconsolidated material such as till, gravel, or 
sand. 
Blowout An area, on a dune or other sand deposit, where wind has eroded a bowl-shaped hollow in the sand.  Blowouts 
generally are sparsely vegetated. 
Bog A wetland composed of a layer of acidic peat on which grows a specialized group of herbs and low shrubs.  Bogs 
are distinguished from closely related poor fens by extremely nutrient-poor conditions and the absence of most of the 
minerotrophic species that occur in poor fens. 
Bounce In Hydrologic references, the rise in level in a wetland or lake resulting from a rainstorm event. 
Brushland  An upland plant community composed of shrubs and tree sprouts. 
Buffer A strip of unknown vegetation. 
Calcareous Describes a soil or substrate that contains a significant amount of calcium carbonate. 
Canopy Aerial branches and leaves of terrestrial plants; generally the tallest layer of foliage in a plant community. 
Colluvium A deposit of rock and soil at the base of a cliff or slope, formed by gravitational action. 
Colonial nesting birds Species that nest in colonies (groups or aggregations), either with others of the same species or 
in mixed-species aggregations. 
Cover The proportion of the ground shaded when the living plant canopy is projected vertically downward; also a 
general term used to describe any component of the habitat that conceals animals from view. 
DBH (diameter at breast height) – a standard measure of tree trunk diameter taken approximately 4.5 feet above the 
ground level. 
Dominant Describes a plant species that shapes the character of a community by virtue of its size, abundance, dense 
shade, or effects on soils. Dominant species generally influence the  
presence, growth, and distribution of other plant species in the community. 
Downcutting The process by which a river or stream erodes and lowers its bed, eventually resulting in the formation of 
a valley or ravine. 

                                                 
1 Many of the definitions used in this section are borrowed from Minnesota’s St. Croix River Valley and Anoka Sandplain, Worcha et al, Minnesota DNR, 1995. 
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Drift (glacial) Rock material, such as boulders, gravel, sand, silt, or clay, removed from one area and deposited in 
another by glaciers.  Drift includes material deposited directly by glacial ice, such as till, as well as material deposited 
indirectly, such as outwash. 
Ecosystem The interacting group of physical elements (such as soils, water, etc.), plants, animals, and human 
communities that inhabit a particular place. 
Emergent Describes a plant capable of surviving indefinitely with its root system and lower stem in water and its upper 
stem above water (e.g., cattails). 
End moraine A typically hilly landform composed of material deposited at the margin of a glacier. 
Ephemeral habitat A temporary habitat created by low intensity, short-lived fluctuations in environmental factors. 
Esker  A long, often serpentine hill or ridge composed of sand and gravel deposited by meltwater streams flowing in a 
channel in a decaying ice sheet. 
Exotic species A species that has been introduced to an area by humans or that is present in the area as a result of 
human-caused changes.  (same as non native species.) 
Fen  a wetland community composed of sedges, grasses, forbs, and sometimes shrubs, that develops on peat in 
shallow basins. 
Floating-leaved plants Aquatic plants that root on lake, pond, or river bottoms and have leaves  that float on the water 
surface at the end of long, flexible stems ( e.g., water-lilies). 
Floodplain A flat area adjacent to a stream or river channel, created by erosion and deposition of sediment during 
regular flooding.  Signs of 2flooding include debris caught in trees and ice scars at the bases of trees. 
Forb A general term for broad-leaved, herbaceous plants. 
Forest A plant community with a nearly continuous to continuous canopy (70 to 100% cover) of mature trees. 
Forest-grown tree A tree that matured within a closed-canopy forest.  Forest-grown trees tend to have narrow crowns 
and tall, straight trunks with few lower limbs. 
Graminoid  An herbaceous plant with linear, “grasslike” leaves that typically are oriented vertically.  Graminoids include 
grasses, sedges, and rushes. 
Greenway or Greenway Corridor A linear open space area, usually composed of natural vegetation, or vegetation that 
is more natural than surrounding land uses.  May include paths or recreational trails.  
Ground layer A vegetation layer, mostly less that 3 feet tall, of grasses, forbs, and woody plants. 
Ground moraine A broad and level or gently undulating landform composed of material that was deposited underneath 
and sometimes at the margin of a glacier as the ice sheet melted; also referred to as a till plain. 
Grove A general term for a patch of trees less than 2 acres in area. 
                                                 
2 Many of the definitions used in this section are borrowed from Minnesota’s St. Croix River Valley and Anoka Sandplain, Worcha et al, Minnesota DNR, 1995. 
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Grub A tree or shrub whose aboveground shoots are repeatedly killed by fire or browsing but whose root system 
survives and continues to send up new shoots.  The root system of a grub may be several hundred years old; the above 
ground shoots are generally much younger. 
Habitat The locality, site, and particular type of local environment in which plants, animals, and other organisms live. 
Herb A plant lacking a persistent above ground woody stem.  Herbs include broad-leaved flowering plants, ferns, 
grasses, sedges, and others. 
Hydrophyte A plant adapted to growing in water or on wet soils that are periodically saturated and deficient in oxygen. 
Ice block lake A lake that occurs in a depression that was formed when a block of glacial ice was buried or surrounded 
by till or outwash sand, and then melted. 
Ice scar A scar on a floodplain tree caused by abrasion by ice floes during spring flooding. 
Inflorescence An arrangement of flowers on a plant, such as in a cluster or along a stalk. 
Lacustrine Refers to features (such as sediments, landforms, plant communities, or animal communities) that were 
formed by or are associated with a lake. 
Landform A land feature, such as plain, plateau, or valley, formed by a particular geologic process. 
Life form Characteristic structural features and growth pattern of plant species (e.g., broad-leaved deciduous shrub). 
Litter layer Relatively undecomposed organic matter and debris on top of soil layer. 
Loess Fine material consisting predominantly of silt with fine sand and clay.  Loess is often deposited by wind. 
Marsh A plant community of shallow wetland basins, dominated by herbaceous, emergent aquatic plants such as 
cattails and bulrushes.  Marshes usually have standing water throughout the growing season. 
Meltwater Water released by melting glacial ice. 
Mesic  A general term describing upland habitats that are intermediate between wet and dry; also used to describe 
plants and plant communities that occur in mesic habitats. 
Microhabitat A small, specialized habitat. 
Mineral soil  A soil composed mostly of inorganic matter, including clay, silt, sand, and gravel.  Mineral soils usually 
have less than 20% organic matter but may have organic surface layers up to 12 inches thick. 
Minerotrophic A general term describing wetlands with nutrient levels that fall between very low (such as in bogs) and 
very high (such as in seepage meadows). 
Moraine  Rock and mineral debris deposited directly by glacial ice.  Moraines most often consist of unsorted rock and 
mineral particles. 
Muck A dark-colored organic soil of highly decomposed plant material in which the original plant parts are not 
recognizable. 
MUSA (Metropolitan Urban Service Area) The area designated by the Metropolitan Council of the twin cities area to 
receive urban services such as central sewer, urban streets, etc. 
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Native habitat  A habitat formed and occupied by native plants and animals and little modified by logging, farming, 
ditching, flood control, and the like. 
Native species A species that occurs naturally within a given region. 
3Native vegetation Vegetation, composed of native plants, that has been little modified by human activities such as 
logging, farming, ditching, or the introduction of nonnative species. 
Natural area Geographic area in which the dominant plants and animals are native species. 
Natural community An assemblage that tends to recur over space and time of native plants and animals that interact 
with each other and with their abiotic habitats in ways that have been little modified by nonnative plant and animal 
species.  Natural communities are classified and described according to their vegetation, successional status, 
topography, hydrologic conditions, landforms, substrates, soils, and natural disturbance regimes (such as wildfires, 
windstorms, normal flood cycles, and normal infestation by native insects and microorganisms). 
Nonnative species A species that has been introduced to an area by humans or that is present in the area as a result of 
human-caused changes. 
Nutrients Elements such as phosphorus and nitrogen that are required for plant growth.  When excess amounts are 
transported in stormwater they may encourage excessive algae or other plant growth in receiving water bodies. 
Open-grown tree  A tree that has matured in an open setting, such as a prairie or savanna.  Open-grown trees tend to 
have broad crowns and thick, spreading lower limbs. 
Organic soil A soil in which the upper surface layers contain more than 25% organic matter. 
Outcrop Bedrock that projects above the soil. 
Outwash plain A plain formed of sorted and stratified material-such as layers of sand and gravel-carried from an ice 
sheet and deposited by glacial meltwater. 
Parent material  The weathered rock or partly weathered soil material from which topsoil develops. 
Peat soil A dark brown or black organic soil consisting largely of undecomposed or slightly decomposed plants.  Peat 
soils usually form where persistent excessive moisture slows or inhibits the decay of plant material.  
Persistent vegetation Wetland vegetation formed by emergent hydrophytic plants with stems that normally remain 
standing until the beginning of the following growing season (e.g., cattails and bulrushes). 
Prairie An upland plant community composed of grasses and forbs.  Prairies generally lack trees; shrubs, if present, are 
not prominent. 
Presettlement A term used for convenience to denote the time period before Euro-American settlers moved into the 
Region.  The Region was actually settled by American Indians for thousands of years before European-Americans 
arrived. 
                                                 
3 Many of the definitions used in this section are borrowed from Minnesota’s St. Croix River Valley and Anoka Sandplain, Worcha et al, Minnesota DNR, 1995. 
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Range (geographic) The limits of the geographic distribution of a species or group. 
Reintroduced species Species that had been eliminated from areas where they occurred historically and were later 
released back into the area by humans. 
Remnant A portion or fragment of a natural community that has survived while the rest of the community has been 
destroyed by logging, urban development, clearing of land for cultivation, and other human activities. 
Rhizome A horizontal underground plant stem. 
Savanna An upland plant community formed of prairie herbs with scattered trees or groves of trees.  The canopy cover 
of trees in a savanna is generally between 10 and 70%. 
Sedge Any of a number of grasslike plants of the family Cyperaceae. 
Sedimentation The process by which matter (usually soil particles) settles on a substrate following transport by water, 
wind, or ice. 
Seepage The slow, diffuse oozing of groundwater onto the earth’s surface. 
Shrub layer A vegetation layer, usually less that 6 feet high, of shrubs and tree seedlings. 
Shrub swamp A wetland community dominated by a nearly continuous to continuous canopy (70 to 100% cover) of 
shrubs, such as willows and alders. 
Subcanopy A vegetation layer, composed of patches of individuals of approximately equal height, that is lower than the 
canopy layer; often refers to a layer of saplings, tall shrubs, or small trees between 6 and 35 feet high. 
Submergent Describes an aquatic plant that grows entirely under water. 
Substrate The surface layer of organic or mineral material-such as till, outwash, or bedrock-from which the soil is 
formed. 
Succession The change in vegetation over time. 
Swale A broad, shallow depression in a till plain or broad river plain. 
Swamp A wetland community with a fairly continuous to continuous canopy of shrubs or trees, such as speckled alder, 
black ash, or tamarack.  Swamps generally occur in shallow basins or wet depressions. 
4Talus  Rocks and other coarse mineral debris that accumulate at the base of a cliff or steep slope. 
Terrace A sandy and gravelly alluvial plain bordering a river.  Terraces represent former river floodplains, left stranded 
when the river level dropped because of channel downcutting or decreased flow.  Terraces are ordinarily level or nearly 
level and are seldom flooded. 
Till  Unstratified and unsorted material deposited directly by a glacier.  Till consists of clay, sand , gravel, or boulders 
mixed in any proportion. 

                                                 
4 Many of the definitions used in this section are borrowed from Minnesota’s St. Croix River Valley and Anoka Sandplain, Worcha et al, Minnesota DNR, 1995. 
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Till plain  A broad and level or gently undulating landform composed of material that was deposited underneath and at 
the margin of a glacier as the ice sheet melted; also referred to as a ground moraine. 
Transitional habitat A habitat present between two adjacent natural communities (for example, the edge of a forest 
along a wet meadow).  Transitional habitats often have features that set them apart form the habitats formed by either of 
the adjacent communities. 
Understory The vegetation occurring below the canopy in a plant community. 
Vine A plant with along, weak stem that grows along the ground or climbs on other vegetation for support. 
Wetland Habitats where the soil is saturated or covered with water for part of the year. 
Woodland A wooded habitat characterized by an interrupted tree canopy; also used as a general term to describe any 
tract of land with trees growing on it. 
Woodland-brushland An upland plant community composed of a patchy canopy (10 to 70% cover) of mature trees and 
a dense understory of shrubs, tree shoots, and saplings.  Usually the trees occur in scattered groves with dense thickets 
of brush between them. 
Woody plant A perennial plant with a secondarily thickened, lignified stem. 
 




