Remnant Prairie at Stewart Lake County Park

2019 Baseline Plant Survey
& Management Plan

Prepared by Amy Alstad, PhD
October 2019

Table of Contents

Sections
Preamble………………………………………………………………………………………………………………………..
Introduction……………………………………………………………………………………………………………………
Landscape Context…………………………………………………………………………………………………………
2019 Plant Species List……………………………………………………………………………………………………
Quantitative Quadrat Data…………………………………………………….………………………………………
Key Threats…………………………………………………………………………….………………………………………
Desired Future State………………………………………………………………………………………………………
Recommended Management Actions…………………………………….………………………………………
Monitoring……………………………………………………………………………..………………………………………

Page #
2
3
4
5
6
7
8
9-11
12

Appendices
Appendix A. Total species list…………………………………………………………………………………………
Appendix B. Quantitative quadrat data………………………………….………………………………………
Appendix C. Wood betony establishment guidelines……………..………………………………………
Appendix D. “Missing” species to interseed……………………………………………………………………
Appendix E. Seed collecting guidelines………………………………….………………………………………
Appendix F. Map of Stewart Lake County Park……………………………………………………………….

13-15
16
17
18
19-20
21

About the author
Amy Alstad earned her BA in science from Carleton College and her PhD in Zoology from UW Madison.
Her research in graduate school focused on long-term changes in remnant prairie plant communities.
She has more than 10 years of experience doing vegetation surveys and restoration projects in the
upper Midwest.

Title page photo was taken on July 29 2019, from center of prairie remnant, looking west.
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Preamble
The purpose of this report is to provide baseline information on the current condition of the remnant
prairie at Stewart Lake County Park and to guide management activities. As management activities
continue, the species list contained in this report can serve as a benchmark to document changes and
adjust management strategies accordingly.
As restoration efforts proceed at the Stewart Lake remnant prairie, keep in mind that rehabilitating land
to ecological health is more art than exact science. Communities with diverse native species can be
achieved through many different management practices, and improvements are rarely achieved
overnight. Be patient with the process, and prioritize particular areas or species if the scope of the work
begins to feel daunting. Keep records of your management activities and notice the resulting impacts to
help inform future efforts on your site and beyond. Above all, know that you are contributing to an
important cause, and I applaud your efforts and initiative. You are part of a large and growing
community involved in this sort of work. Thank you!

Figure 1. Late season vegetation. Photo taken on Sept 13, 2019 from center of remnant looking north.
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Introduction
Landscape and Historical Context
Stewart Lake County Park is found on the southeastern edge of the ecological landscape of Wisconsin
known as the Western Coulee and Ridges region (Fig. 2). This region of Wisconsin is characterized by
highly eroded, unglaciated topography and large meandering rivers with broad floodplains. The
Western Coulees and Ridges region is in the Driftless Area, that region which was untouched by glaciers
during the last glaciation. Soils in the region are usually silt loam or sandy loam, situated over sandstone
and dolomite.
Two hundred years ago, the landscape of southwest WI featured expansive stretches of open prairie,
interspersed with a mosaic of savanna, oak woodland and wetland habitat. Some estimates suggest
that there were three million acres of prairie in Wisconsin, located primarily in the southwestern part of
the state, in the early 1800s. Maintenance of the prairie ecosystem and the larger landscape structure
was dependent upon periodic fires. With European settlement of our area, most flat ridge tops and
valley bottoms were cleared for agriculture. Land too steep or rocky to cultivate was often extensively
grazed. The vegetation of the remaining natural areas changed as a result of decreased fire frequency
and the introduction of non-native species.
Prairie remnants are relics of this intact, historical landscape – places where original sod and vegetation
have hung on in the modern landscape. Today, pockets of remnant prairie persist in just a few places in
Wisconsin. These remnants have extremely high conservation value, as scientists believe just 1% of the
original prairie is left. Because the terrain of some remnant hill prairies is so steep and challenging,
these areas are sometimes referred to as “goat prairies;” being nimble and surefooted is key to
traversing a goat prairie! This regional term is most commonly encountered in the Driftless Area.
Site Description & Management Team
Stewart Lake County Park is located on the north side of Mount Horeb, in
Dane County, WI (Fig. 2, Appendix F). The 191-acre park is owned by
Dane County and was established in 1935, making it Dane County’s first
county park. Today, the park includes a variety of habitat types including
restored grasslands, oak woodlands and savanna, and wetlands.
This report focuses on the prairie remnant, located just east of Stewart
Lake, near the center of the park. The dry and dry mesic prairie remnant
is approximately two acres in size and has a steep slope with shallow,
rocky soils. The predominant aspect is southwest. All management
activities at Stewart Lake County Park are overseen by the Dane County
Parks Department. A dedicated crew of local volunteers known as the Goat
Squad coordinates restoration activities on the remnant under direction of
Parks Department staff.
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Figure 2. Red dot indicates
Stewart Lake County Park.
Blue area depicts Western
Coulee & Ridges Ecoregion.

Landscape Context
Figure 3. Aerial imagery
taken on July 7, 1937
(above) and August, 2019
(below). Approximate
extent of current
remnant area is outlined
in red in each photo.

Comparing these photos,
two primary changes
stand out. The first
change is human
development around the
site. A new dam
expanded the footprint
of the man-made lake.
New roads were
constructed. Former
agricultural land was
developed into
residential areas. The
second change is a signal
of major ecological
succession. Lacking fire
and other disturbances,
the total cover of woody
vegetation expanded
substantially. Habitat
that was previously open,
sunny, and ideal for
prairie plants became
shaded and overgrown
with walnut, cherry, elm
and invasive shrubs.
The good news, in terms of restoration potential, is that woody encroachment occurs more slowly on
rocky, dry sites such as the Stewart Lake remnant. Furthermore, many native prairie species are hardy,
long-lived perennials which can persist in suboptimal conditions for years or perhaps even decades. But
they won’t hang on forever; the work the Goat Squad is doing right now to increase sunlight and restore
the open habitat structure is timely and critical to preserve the remaining native vegetation of the site.
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2019 Plant Species List
To generate a complete inventory of the contemporary plant community, I surveyed the remnant site
three times during the 2019 growing season: May 20th, July 29th, and Sept 13th. These systematic, walkthrough surveys lasted approximately two hours each.
This survey effort produced a total species list of 90 species (Appendix A). Of the 90 total species
documented, 66 were native and 24 were non-native. The mean coefficient of conservatism1 was 3.7.
Particularly notable species present on the site include a robust population of Carolina puccoon, needle
grass, prairie violet, blue-eyed grass and the state-endangered Leonard’s small skullcap. Note that an
earlier inventory documented fringed puccoon in addition to Carolina puccoon. I looked for but did not
find any fringed puccoon during my 2019 surveys.
The survey documented eight woody species present in the remnant area. These eight species include a
mix of native (e.g., black raspberry, grey dogwood, prickly ash, smooth sumac, gooseberry) and nonnative (e.g., buckthorn, honeysuckle, black locust) species.

Figure 4. Notable early season plants included (L to R) prairie violet, Carolina puccoon, and blue-eyed
grass. Photos taken on May 20th, 2019.

1

Botanists use a metric known as the coefficient of conservatism to rank how specialized a species is to a
particular habitat type. All native species are assigned their own coefficient of conservatism ranging from 0 to 10.
A low coefficient of conservatism (e.g., 0, 1 or 2) indicates a generalist species that can grow and thrive in many
different habitat types, whereas a high coefficient of conservatism (e.g., 8, 9 or 10) indicates a highly specialized
species that is only found in particular habitat types. Often, the presence of species with high coefficients of
conservatism is taken to be an indicator of high-quality habitat.
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Quantitative Data
On July 29th, I surveyed seven individual quadrats to generate additional insights by assessing relative
abundance of species present in the remnant prairie. The quantitative data is intended to supplement
the information contained in the total list of species present on the site by indicating which species are
particularly common in the plant community. The quadrats were 75 x 75 cm square, and were randomly
located across the remnant. Six of the sampled quadrats were located below the main trail, and the
final quadrat was across (east of) the main trail and up the hill.
I documented a total of 30 species across the seven quadrats (Appendix B). The six most common
species in the quadrats were little bluestem, beebalm, Queen Anne’s-lace, Kentucky bluegrass, prairie
panic grass and black raspberry. All six of these species were found in four or more of the seven random
quadrats. The average number of species per quadrat was 8.7. The most diverse quadrat had 11
species and the least diverse quadrat had 7.

Figure 5. Photo of survey quadrat. Seven randomly-located quadrats provided quantitative data on the
vegetation in the prairie remnant. See Appendix B for a complete lists of species present in the seven
quadrats.
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Key Threats
A number of different factors threaten the diversity and long-term ecological health of the Stewart Lake
prairie remnant. Four primary threats are discussed below. The management recommendations
provided in this report are designed to address these key threats.


Woody encroachment: Prairie plant communities are dominated by species that require full or
nearly full exposure to sun. In the absence of disturbance regimes such as fire and/or grazing,
woody species including prickly ash, honeysuckle, buckthorn, and black locust are able to
colonize or even dominate prairie habitats. These woody species will alter habitat structure and
reduce available sunlight, eventually suppressing or in some cases eliminating the native prairie
species if allowed to grow unchecked. Removing woody species should be a top priority of early
management efforts. This will help promote the expansion and/or establishment of native
herbaceous vegetation, which will improve fire behavior by providing fuels. Fire is a good longterm tool for preventing woody encroachment, but often early habitat management work relies
on cutting and treating established woody vegetation.



Invasive species: The health and diversity of the native plant community can be threatened by
aggressive herbaceous species, both native (e.g., Canada goldenrod) and non-native (e.g., sweet
clover). Invasive species can be a particularly problematic threat in small, isolated remnant
populations, which receive higher rates of invasives species seed dispersing in from the
surrounding landscape. Furthermore, once established, invasive species can quickly dominate a
small patch of prairie. Removing invasive species should also be a priority of early management
efforts.



Habitat loss and reduced connectivity: The landscape of southwest Wisconsin was dominated
by fire-dependent grassland habitats, including prairie and oak savanna, at the time of European
settlement. The vast majority of this habitat has since been lost, driven primarily by conversion
to agriculture and other anthropogenic land uses. The remaining patches of original prairie now
exists in small, isolated units, which are vulnerable to species loss driven by a number of factors
including loss of genetic diversity, lack of pollinators and increased spread of invasive species.
Increasing the size and connectivity of the remnant prairie through habitat restoration and
reconstruction is a key strategy to ensure its long-term health and viability.



Climate change: Though many of the species found in prairie plant communities are relatively
tolerant of drought and high temperatures, climate change may pose a threat to the long-term
viability of this community via several distinct mechanisms. First, increased carbon dioxide and
nitrogen deposition may favor shrubs and woody species (see woody encroachment, above).
Second, warmer and/or drier winters could increase frost damage of native species, since a
decrease in snowpack means the soil is less insulated from extreme cold. Finally, earlier and
wetter springs could lead to a rapid green-up, which could diminish the window for prescribed
fire, which is a key management tool.
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Desired Future State
The desired future condition is to increase the size and diversity of the Stewart Lake remnant prairie
relative to its current condition. The mature oaks that punctuate the slope to the east of the lake will be
surrounded by a diverse understory of native herbaceous species. Mid-story shrubs will be largely
absent, with the exception of scattered hazelnut and prickly ash. The dominance of invasive species will
diminish, making space for additional native prairie species. The mean coefficient of conservatism
increases to 4 or 5. For context, the mean coefficient of conservatism at some of our highest quality
State Natural Area remnant prairies are as follows: Black Earth Rettenmund: 5.3, Oliver Prairie: 5.7,
Scuppernong: 5.5 and Westport Drumlin: 5.4.

Figure 6. Across the path to the east (uphill) from the core remnant prairie is an open pasture, which
contains a blend of native prairie species and cool-season pasture weeds. This photo was taken July 29,
2019, looking northeast.
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Recommended Management Actions
I’ve laid out four primary management strategies below: control of woody species, prescribed fire,
control of herbaceous invasive species, and seed collection and addition. Together, these management
activities are intended to improve the health and long-term resilience of the Stewart Park prairie
remnant, and move it towards the desired future state described on the previous page. The
management recommendations are presented more or less in order of greatest priority, with removal of
woody species being most urgent. However, these strategies are very much intertwined, and for
greatest impact, they can be used simultaneously, rather than one at a time in a step-wise progression.
For instance, reintroduction of prescribed fire (management strategy #2) is likely to release a flush of
non-native weeds such as sweet clover from the seed bank, thus increasing the need for control of
herbaceous invasive species (management strategy #3) in subsequent years. Similarly, collecting and
redistributing native seeds to increase fuel in bare patches (management strategy #4) will increase the
benefits of prescribed fire (management strategy #2).

1. Control of Woody Species
Invasive brush like honeysuckle and buckthorn is a major threat to the health of the Stewart Lake
remnant. Left uncontrolled, invasive brush will displace native flora by increasing shade so much that
nothing grows underneath. This is especially a problem on sloped sites where soil erosion can occur,
since the herbaceous understory plays an important role in soil stabilization on steep slopes. Brush
removal will open up the habitat structure in the remnant prairie, thus increasing sunlight and
promoting native species. Mature seed-bearing shrubs and shrubs growing around desirable species like
bur oaks should be prioritized for removal. Cut brush can be piled and subsequently chipped or burned.
If you burn brush piles, make sure the piles are not too close to desirable trees that may be damaged by
the flames. Keep piles relatively small so they don’t get so hot that they scar the soil and kill any native
herbaceous plants. Avoid pulling/digging invasive brush on steep slopes; this causes a great deal of soil
disturbance, which encourages the spread of non-native species and increases soil erosion. Small plants
can be pulled by hand. Stems that are too large to pull can be cut and treated with herbicide. For
specific questions on herbicide use and efficacy, I recommend resources provided by UW Extension.
Note that, due to the many high-quality species found at the Stewart Lake remnant, extreme care
should be taken with the use of herbicides. Dabbing cut stems is safest. Any broadcast spray of
herbicide risks killing desirable native species.

2. Prescribed Burning
Prescribed burning will be an important tool both during the active restoration phase as well as during
the long-term m phase of this remnant prairie. Scheduling the next prescribed burn for spring 2020
would be ideal. Goals for this early burn will be to set back woody invasive species and promote the
native herbaceous species present. Evidence suggests that “slow and low” (i.e., cool, creeping) fires are
more effective in controlling woody species than fast-moving, hot fires. As a result, lighting the
9

prescribed fire from the top of the hill and letting it back burn down the slope of the remnant may result
in the best control of woody species. Note that remnant-dependent grassland invertebrate species are
likely present on site. Care should be taken with prescribed burns to minimize negative impacts on
these and other fire-sensitive species. Unburned refugia should be built into every burn plan to protect
invertebrate species.

3. Control of Herbaceous Invasive Species
A number of herbaceous invasive species are present in the remnant area that should be addressed. A
couple of these species pose high-level threats and should be a priority for eradication, including sweet
clover and wild parsnip. These species can be controlled via pulling or digging (with a tool such as a
parsnip predator or similar). If seeds are present, be sure to dispose of pulled plants off site. Sweet
clover is a biennial species (i.e., it lives two years, reproducing in the second year) and wild parsnip is a
monocarpic perennial (i.e., its lifespan varies but it dies after reproducing a single time). As a result,
preventing seed set is an effective long-term control strategy for both species. Chemical control via
glyphosate or another broad-leafed herbicide is also an option, though care should be taken to minimize
expose to nearby remnant vegetation.
Other non-native or invasive species pose medium-priority threats. These species include Canada
goldenrod, Queen-Anne’s lace and burdock. Canada goldenrod is an aggressive native species that
spreads both vegetatively as well as by seed. If left to expand unchecked, it can outcompete and
exclude other desirable native species. Options for controlling Canada goldenrod include introducing
hemi-parasitic species such as wood betony (Appendix C) or reducing vigor with mid-season mowing.
Queen-Anne’s lace and burdock are both non-native species that thrive in disturbed conditions. I’d
expect these species to proliferate during the early restoration phase, as removing woody vegetation
will open up bare soil and provide ideal germination sites. Eventually, as the diversity and density of the
native prairie vegetation increases, burdock and Queen-Anne’s lace should decrease. In the meantime,
you can hasten this decline in dominance by organic (pulling or mowing) or chemical (glyphosate or
other broad-leafed herbicide) control of these species.
Finally, some of the non-native species present, such as garlic mustard and dame’s rocket, prefer mesic,
shaded conditions. These species are likely to disappear or greatly diminish as the habitat is opened up
and shade decreases. Therefore, these species don’t need to be a priority for early control efforts.

4. Seed Collection & Addition
Adding seeds of native species is a key component of prairie restoration. At the Stewart Lake remnant,
collecting and adding seeds will serve two primary functions.
First, seeds from species that are present on site can be collected and redistributed to improve fire
behavior and effects. In several places in the core remnant, I noticed weedy patches with scarce fuels
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and quite a bit of bare soil (Fig. 7). Often, these patches were found in places where shrubs or other
invasive vegetation had recently been removed. I recommend collecting seeds onsite, from species such
as side oats grama and little bluestem, and then sowing these seeds into the bare patches so that they
can carry fire. Over-harvesting native seeds is a concern, especially on small sites. See Appendix E for
further discussion on setting suitable harvest targets when collecting native species. Being careful to
avoid over-harvesting seeds is primarily a concern when collected seeds are being removed from the
site and planted elsewhere.
Second, seeds of species currently not present at the site can be added to increase the functional and
taxonomic diversity of the plant community. Local extirpations of species are common in Wisconsin
prairie remnants, and may result from a number of drivers of habitat degradation. When I was
surveying the remnant prairie in 2019, I noticed several conspicuous absences for species that are
environmentally well-suited to the site (Appendix D). I suspect that many of the “missing” species listed
in Appendix D were in fact originally present at this site, and would recommend planting these species
as restoration efforts progress. In a high-quality remnant prairie, care should be taken in sourcing seeds
for addition to the unit. There is lots of debate in the field about what exactly “local ecotype” means
and how/if this recommendation should be modified given climate change. This topic is too complex to
fully explore here, but the general consensus is that local ecotype seed is best.

Figure 7. Harvesting seeds from on-site, especially grass species like side oats grama and little bluestem,
and planting them into bare spots, like the one in the photo above, resulting from shrub removal will
help improve fire behavior by reestablishing fuel. This photo was taken September 13, 2019.
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Monitoring
Documenting management efforts and their resulting impact is essential, but it is an easily over-looked
and often neglected component of restoration projects. The species lists contained in this report serves
as a good benchmark for the current composition of the remnant plant community. The aerial imagery
in Figure 3 captures the historical and contemporary extent of open habitat (i.e., size) of the site. As
your restoration efforts move the remnant towards the desired future state described on page 8,
documenting changes in the composition of the plant community and the size of the remnant will guide
future management priorities and reveal the scope of the progress (always good for volunteer morale!).
I’d recommend two primary strategies for monitoring restoration work at the Stewart Lake prairie
remnant. First, take a lot of photos! Use the fixed photopoints that we established in September to
regularly take pictures. Comparing photos taken from consistent locations is the easiest way to
document increases in habitat size and improvements in habitat structure as woody vegetation is
removed. As an added bonus, having photos that document change as restoration work progresses is
an incredibly effective way to tell the story of the work you are doing. Use these photos in community
presentations to educate the public and recruit volunteers, or in grant proposals to get funding to
support your efforts.
Second, you should periodically re-survey the site to document changes in the plant community. Over
time, we hope to see the number of native species and the mean coefficient of conservatism increasing,
with corresponding declines in the number and prevalence of invasive species. I’d expect these changes
in the plant community will be slower to manifest than the changes in the size and structure of the
habitat. I’d recommend resurveying the plant community approximately every 3 years during early
restoration efforts. These surveys could then decrease to every 10 or so years once the recovery of the
remnant plant community is well underway.
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Appendix A. The following list is a complete list of species I documented on the prairie remnant. This
list was compiled in 2019 during three separate walk-through surveys: May 20th, July 29th, and Sept 13th.
The table is sorted alphabetically by Genus. The column on the far right gives the coefficient of
conservatism (C.C.) for native species, or indicates that a species is non-native. To summarize, 90
species were documented in total, 26% of species present (24 out of 90) were non-native, and average
coefficient of conservatism was 3.7.
Common Name
common yarrow
common agrimony
garlic mustard
common ragweed
giant ragweed
thimbleweed
tall anemone
field pussy-toes
wild columbine
lyrate rock-cress
burdock
jack in the pulpit
common milkweed
whorled milkweed
asparagus
yellow-rocket
side oats grama grass
false-boneset
smooth brome
spring-cress
spiny plumeless thistle
common wood sedge
bull thistle
lily-of-the-valley
Canada horseweed
grey dogwood
orchard grass
Queen Anne's-lace
prairie panic grass
robin's-plantain
daisy fleabane
white snakeroot
flowering spurge
northern bedstraw
stickseed
rough sunflower
ox-eye sunflower
dame's rocket
Canada hawkweed

Genus
Achillea
Agrimonia
Alliaria
Ambrosia
Ambrosia
Anemone
Anemone
Antennaria
Aquilegia
Arabis
Arctium
Arisaema
Asclepias
Asclepias
Asparagus
Barbarea
Bouteloua
Brickellia
Bromus
Cardamine
Carduus
Carex
Cirsium
Concallaria
Conyza
Cornus
Dactylis
Daucus
Dicanthelium
Erigeron
Eriigeron
Eupatorium
Euphorbia
Galium
Hackelia
Helianthus
Heliopsis
Hesperis
Hieracium

Species
millefolium
gryposepala
petiolata
artemisiifolia
trifida
cylindrica
virginiana
neglecta
canadensis
lyrata
minus
triphyllum
syriaca
verticillata
officinalis
vulgaris
curtipendula
eupatorioides
inermus
bulbosa
acanthoides
blanda
vulgare
majalis
canadensis
racemosa
glomerata
carota
oligosanthes
pulchellus
strigosus
rugosum
corollata
boreale
virginiana
hirsutus
helianthoides
matronalis
umbellatum
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Status/C.C.
1
2
non-native
0
0
6
5
3
5
4
non-native
5
1
2
non-native
non-native
6
5
non-native
6
non-native
3
non-native
non-native
0
2
non-native
non-native
4
4
2
1
4
5
3
5
5
non-native
6

Common Name
common St. John's-wort
tall wild lettuce
common daisy
hoary puccoon
honeysuckle
false Solomon's-seal
starry false Solomon's-seal
black medic
sweet clover
bee balm
common evening-primrose
prairie ragwort
wild parsnip
Kentucky bluegrass
smooth Solomon's-seal
prairie cinquefoil
common cinquefoil
heal-all
rabbit-tobacco
kidney-leaved buttercup
yellow coneflower
buckthorn
smooth sumac
gooseberry
black locust
black raspberry
brown-eyed Susan
little bluestem
Leonard's small skullcap
prairie blue-eyed grass
hairy carrion-flower
black nightshade
Canada goldenrod
grey goldenrod
common sow-thistle
Indian grass
needle grass
arrow-leaved aster
sky-blue aster
heath aster
frost aster
dandelion
poison ivy
common spiderwort
greater goat's-beard
common mullein
nettle-leaved vervain

Genus
Hypericum
Lactuca
Leucanthemum
Lithospermum
Lonicera
Maianthemum
Maianthemum
Medicago
Melilotus
Monarda
Oenothera
Packera
Pastinaca
Poa
Polygonatum
Potentilla
Potentilla
Prunella
Pseudognaphalium
Ranunculus
Ratibida
Rhamnus
Rhus
Ribes
Robinia
Rubus
Rudbeckia
Schyzachyrium
Scutellaria
Sisyrinchium
Smilax
Solanum
Solidago
Solidago
Sonchus
Sorgastrum
Stipa
Symphyotrichum
Symphyotrichum
Symphyotrichum
Symphyotrichum
Taraxacum
Toxicodendron
Tradescantia
Tragopogon
Verbascum
Verbena
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Species
perforatum
canadensis
vulgare
canescens
maackii
racemosum
stellatum
lupulina
officinalis
fistulosa
biennis
plattensis
sativa
pratensis
biflorum
arguta
simplex
vulgaris
obtusifolium
abortivus
pinnata
cathartica
glabra
cynosbati
pseudoacacia
occidentalis
triloba
scoparium
parvula
campestre
lasioneura
ptycanthum
canadensis
nemoralis
oleraceus
nutans
spartea
urophyllum
oolentangiensis
ericoides
pilosum
officinale
radicans
ohiensis
dubius
thapsus
urticifolia

Status/C.C.
non-native
2
non-native
10
non-native
5
5
non-native
non-native
3
1
6
non-native
non-native
4
7
2
1
3
1
4
non-native
2
3
non-native
2
4
4
7
7
4
1
1
4
non-native
5
9
3
5
4
1
non-native
2
5
non-native
non-native
2

Common Name
hoary vervain
prairie violet
common violet
prickly ash

Genus
Verbena
Viola
Viola
Zanthoxylum

Species
stricta
pedatifida
sororia
americanum
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Status/C.C.
3
9
3
3

Appendix B. Quantitative data from seven randomly located quadrats surveyed on July 29th. The
quadrats were 75 x 75 cm in size. Quadrats I-VI were located below the main trail, and quadrat VII was
across (east of) the main trail and up the hill. The final column “Total Occurrence” represents the total
number of quadrats each species was documented in. Table is sorted by Total Occurrence, with the
most common species at the top of the list.
Quadrat #
Common name

I

II

III

IV

V

VI

VII

little bluestem
beebalm
Queen Anne's lace
Kentucky bluegrass
prairie panic grass
black raspberry
Virginia creeper
Indian grass
smooth brome
side oats grama grass
grey dogwood
rough sunflower
Carolina puccoon
Carolina horsenettle
Canada goldenrod
prairie hawkweed
false Solomon's-seal
bull thistle
frost aster
common St John's-wort
whorled milkweed
hairy carrion flower
Canada horseweed
smooth sedge
grey goldenrod
daisy fleabane
black medic
aromatic aster
ox-eye daisy
red clover
Total Species per Quadrat:

1
1
1

1
1
1

1
1
1
1
1

1
1

1
1
1
1
1
1

1
1
1
1

1

1
1
1
1
1
1

1
1
1

1

1

1
1

1
1
1
1

1

1
1
1
1
1
1
1
1
1
1
1
1

10

7

11

7

16

8

8

1
1
1
1
1
1
1
10

Total
Occurrence:
7
6
5
5
4
4
3
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Appendix C. Wood betony establishment guidelines.
Wood betony (Pedicularis canadensis) is an herbaceous native plant found in mesic to dry soil conditions
in full sun. It is a hemi-parasite, meaning it is capable of independent photosynthesis but it also acquires
energetic reserves by parasitizing the roots of neighboring species. Often, parasitism by wood betony
can substantially reduce the density and vigor of these competing species. As a result, adding wood
betony to a plant community can be an effective tool for setting back dominant species such as Canada
goldenrod or Indian grass.
The following wood betony establishment guidelines are borrowed from recommendations provided by
ecological contractor David Cordray, of Environmental Returns LLC.
1. Collect wood betony seed or buy fresh seed. Note that purchased wood betony seed tends to
have low viability rates.
2. Sow wood betony seeds directly into a plot of dense warm season grass (such as Indian grass) or
rhizomatous forbs (such as Canada goldenrod) as soon as the collected seeds are ripe (early to
mid growing season). Recommended plot size is approximately 5x10ft. A plot of this size should
receive approximately one cup of dried, uncleaned seed. Mark each corner of the plot.
3. Burn the plot the following fall, winter, or very early spring.
4. Mow the plot repeatedly during the first growing season. Grass and other vegetation should be
kept from 4-8 inches tall, to ensure the wood betony seedlings get sufficient sunlight.
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Appendix D. This table lists species that are well suited to the conditions of the Stewart Lake remnant
and historically were almost certainly part of this plant community, but were not found during the 2019
survey. These species may have disappeared relatively recently, as shade increased from woody
encroachment. Alternatively, these species may have disappeared decades ago from grazing or other
disturbance. Regardless, the species listed below are good candidates for reintroduction to increase
the taxonomic and functional diversity of the prairie. The table is sorted alphabetically by Genus.
Common name
leadplant
cream wild indigo
false toadflax
prairie tickseed
purple prairie clover
white prairie clover
Illinois tick-trefoil
shooting star
prairie alumroot
veiny pea
prairie lily
wood betony
prairie phlox
rosinweed
compass plant
prairie dropseed
smooth blue aster
common spiderwort

Genus
Amorpha
Baptisia
Comandra
Coreopsis
Dalea
Dalea
Desmodium
Dodecatheon
Heuchera
Lathyrus
Lilium
Pedicularis
Phlox
Silphium
Silphium
Sporobolus
Symphyotrichum
Tradescantia

Species
canescens
leucophaea
umbellata
palmata
purpurea
candida
illinoense
meadia
richardsonii
venosus
philadelphicum
canadensis
pilosa
integrefolium
laciniatum
heterolepis
laeve
ohiensis

Additional considerations & recommendations for seed collecting
The population of Carolina puccoon is very robust in the core remnant area. As restoration progresses,
seeds of this species can be collected and expanded into newly-cleared areas. Collecting puccoon seed
is a challenge. The plant produces only one seed per flower. Seeds on a plant do not ripen
simultaneously, and they fall off as soon as they ripen. I recommend collecting puccoon seeds via some
sort of collection pouch to passively capture seeds as they drop. Secure a small, mesh baggie around a
flowering stalk of puccoon after the flowers begin to wither. Expect ripe seeds to begin falling in June
and continue through July. This pouch collection method is also suitable for blue-eyed grass and violets.
As a general rule of thumb, forb seed should be planted in the fall, to ensure stratification and
scarification of the seed via exposure to the freeze/thaw cycles and winter precipitation. Grasses tend
to have higher germination rates when planted in the late winter or early spring. Little bluestem and
side-oats grama seed can be scattered by hand. Seeds of needle grass should be individually poked into
the soil.
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Appendix E. Seed Collecting Guidelines, written by Amy Alstad, published in 2017 in the BMAP
newsletter.
An unwieldy five gallon bucket bangs against my hip, anchored by my belt. I am armed with a clippers
and bags of many shapes and sizes. Crucially, I have also come prepared with a pair of gloves, since
even the deceptively silky seeds of Indian Grass can begin to chafe your hands as you strip seeds from
countless stalks into the bucket.
Collecting seeds from an autumn prairie or savanna is one of my very favorite stewardship tasks. One
part treasure hunt, one part moving meditation, this task permits the seed collector the double pleasure
of marveling at the richness of one prairie while also harvesting the seeds to establish or diversify a
second prairie.
Of course, care must be taken that this annual task doesn’t harm the prairie from which we are
collecting the seeds. In order to avoid population declines from overharvesting seed, the general rule of
thumb is “take half, leave half.” In other words, it is generally thought that as long as collectors take no
more than 50% of the seeds of any one species, plenty of seed will remain to keep populations stable
over time.
However, new research suggests that this rule of thumb isn’t quite as widely applicable as it is
sometimes billed. In fact, a study of mesic and wet mesic remnant prairies in Minnesota found that sites
that had been frequently harvested for native seeds were distinct from sites that had not been
harvested, with 44% more native species found at unharvested sites compared to frequently harvested
sites1. These patterns were unrelated to other possible explanatory factors such as soil characteristics,
patch size, latitude, or land-use history. All of the seed collection occurring in these study sites was
performed with a modified agricultural combine. Frequently harvested sites were harvested either
annually or every other year for eleven years, while infrequently harvested sites were harvested two or
three times in eleven years.
The authors report that the frequency of seed harvesting did not affect populations of most prairie
species, which were equally abundant in frequently harvested, infrequently harvested, and unharvested
prairies. However, they did find fourteen species which were substantially less common in frequently
harvested sites, leading the authors to classify these fourteen species as ‘sensitive’ to harvest.
These sensitive species, whose populations were sometimes reduced by as much as 50% with frequent
seed harvesting, included several familiar species such as black-eyed Susan (Rudbeckia hirta), mountain
mint, (Pycnathemum virginianum), grey goldenrod (Solidago nemoralis), meadow blazingstar (Liatris
ligulistylis) and bastard toadflax (Comandra umbellata). Unlike many prairie species, which are longlived and do not rely on seeds for reproduction as they are capable of vegetative spread2, the sensitive
species identified in the study tended to be relatively short-lived species that were not capable of
vegetative reproduction. Interestingly, the total number of seeds produced a species was not related to
its sensitivity to harvest frequency.
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This study suggests that, instead of using a uniform seed collection target (e.g., taking 50% of the
available seeds) across all species, we would do better to set individual targets for species based on their
life history characteristics. While grasses and several other dominant taxa such as asters can likely
sustain seed harvests of 50%, other taxa including annuals, biennials, and other short-lived species, as
well as those that reproduce exclusively by seeds, are likely to decline over time with intensive seed
harvesting. In The Tallgrass Restoration Handbook, Packard and Mutel recommend harvesting no more
than 10% of the total seeds of any species that is non-clonal or relatively short-lived3.
Several good resources are available to help you determine the life span and clonality of particular
species. Illinois Wildflowers (www.illinoiswildflowers.info) is a highly informative website that gives
detailed descriptions of native plants, including whether a species is capable of clonal reproduction or is
reliant on reproduction by seeds. Determining whether a species is monocarpic (i.e., it dies after
producing seeds) or polycarpic (i.e., produces seeds many times during its lifetime) is also helpful, as
populations of monocarpic species are more likely to decline over time with heavy seed collection.
Many field guides, such as Wildflowers of Wisconsin and the Great Lakes Region by Black and Judziewicz,
indicate whether a species is annual, biennial or perennial. Keep in mind that the lifespan for perennials
varies considerably. Some, like Compass Plant (Silphium laciniatum) may well live for a century or more,
while others consistently live less than a decade. These shorter lived perennials, which include Prairie
Phlox (Phlox pilosa), Wood Betony (Pedicularis canadensis) and Canada Milkvetch (Astragalus
canadensis), are good candidates for conservative seed collection targets, just like annual and biennial
species.
In addition to considering the life history traits of individual species, the savvy seed collector will also
use knowledge of a collection site to help guide safe seed collection rates. If a species is rare at a site,
collection rates should be reduced to allow that species to build its numbers up to a stable level. In
scenarios where the needed information is lacking, you might err on the side of caution by alternating
each handful of seed for the bucket with a handful of seed thrown on the ground.
The next time you find yourself on the autumn prairie, filling your bags and buckets with the seeds for
your next planting, you can help use information on species life history characteristics and population
levels at that site to set appropriate seed harvest targets, and ensure the future health of the collection
site.

1
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Dalgleish & Hartnett. 2006. Below-ground bud banks increase along a precipitation gradient in the
North American Great Plains: a test of the meristem limitation hypothesis. New Phytologist. 171:81-89.
3

Packard & Mutel. 2005. The tallgrass restoration handbook: for prairies, savannas and woodlands. 2nd
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Appendix F. Map of Stewart Lake County Park with location of prairie remnant marked in red.

21

