Introduction:
In 2017, members of the public reported concerns over the level of standing water in
some of the forested areas of the Bridgwater development, located in southwest Winnipeg. In
addition to standing water within the forest, it was also reported by residents of properties
bordering the forest that their sump pumps had a tendency to run excessively, with one
resident reporting that his sump pump would run approximately every 15 minutes during
summers of average precipitation. Further to these concerns, there were reports of aspen
trees dying off in several areas throughout the forest at Bridgwater.
A field study was conducted, with the goal of assessing potential impacts of the abovenoted concerns on the natural areas within the Bridgwater development. The field component
of this study consisted of a vegetation analysis, as well as the mapping of dead aspen trees
within the forest. Preliminary findings indicated that there was likely a drainage issue within
the study area, so an analysis of aerial LiDAR (Light Detection & Ranging) data, using GIS
software, was also performed.
Results of the field study and subsequent LiDAR analysis indicate that excessive runoff
and/or inadequate drainage of the natural areas within the Bridgwater development has
resulted in the die-off of aspen trees in low-lying and other poorly drained areas of the forest.
Several factors, including the placement of catch basins, the placement of Multi-Flow drainage
under pathways, an increase in impervious surfaces surrounding the forest due to
development, and excessive sump pump discharge into natural areas, have likely all contributed
to an increase in soil moisture and standing water, and to the resulting loss of aspen trees
within the natural areas of Bridgwater Forest.

Study Area:
The study area consists of all of the remnant forest patches within the Bridgwater
development, with the exclusion of the oak forest stand bound by Forest Creek Rd and Erin
Woods Rd. The study area was divided into 7 sites using existing geographical divisions, in

addition to logical lines of division, such as pathways and choke points (Figure 1). The majority
of habitat within the study area may be classified as aspen forest, however, some small patches
may be described as prairie and others as wetland. Much of Site 7 and the western portion of
Site 6 could be classified as oak forest, while there is also some mixed oak/aspen forest
interspersed throughout the study area. All of the sites are abutted by multiple single-family
residential properties, though some sites (Sites 1, 3, 6, and 7) also share borders with open
areas, such as fields or road rights-of-way. Gravel pathways, raised above the grade of the
forest floor, run through all sites, with the exception of Site 3, which has no pathway. A shallow
ditch runs alongside the pathway in Site 1. Similarly, a linear swale runs along the southern
margins of Sites 5 and 6, as well as much of Site 4.

Dead Aspen Analysis:
A visual search for dead aspen trees was conducted at each site, with an effort made to
ensure that the edges, as well as the interiors of each site were adequately scanned. The
approximate locations of dead aspen trees were manually recorded on a map, using a handheld
device to visually reference GoogleMaps and to obtain a GPS location when needed. All dead
standing aspen trees were recorded, as it would not be feasible to estimate the time since
death of every tree recorded. As such, dead standing aspen trees that died prior to the
construction of the Bridgwater development and, therefore, not affected by any developmentassociated changes, may have been included in the results. It is likely, however, that such trees
would have begun to fall over by the time of observation. Also included in the results are trees
that may have reached the natural end of their lifespan, regardless of any potential
development-induced environmental changes.
The recorded locations of dead standing aspen trees within the study area were
digitized, using GeoMedia (Figure 3). In order to determine dead aspen hotspots, an adaptive
kernel density distribution was produced in GeoMedia. Kernel density estimation (KDE) uses
known locations of a specific variable (dead aspens) to map the probable distribution of that
variable across the study area. From this KDE distribution, dead aspen hotspots were produced

in GeoMedia using the Hotspot Detection tool (Figure 4). These hotspots can be described as
the areas with the highest density of data point (dead aspen) clustering.

Figure 1: Site designations and layout of Bridgwater study area
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Figure 3 shows major dead aspen hotspots in Sites 1-3, with some lesser hotspots in
Sites 4 and 5, and minimal hotspots in Sites 6 and 7. The proportional coverage of these
hotspots is represented for each site in the figure below (Figure 2). These findings should only
serve as a comparison of the relative impact of aspen die off between sites, rather than as a
representation of the absolute area affected by aspen die-off. This is because hotspot size is
dependent upon the “multiple of mean” variable value that has been selected in the Hotspot
Detection tool. In this case, a multiple of mean value of 20 was selected, resulting in a fairly
conservative estimate of the total area affected by aspen die-off, highlighting only the most
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severely affected areas.
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Figure 2: Percentage of total site affected by dead aspen hotspots.
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Figure 3: Digitized locations of dead standing aspen trees observed within the study area
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Figure 4: Distribution of highest-density areas (hotspots) of dead standing aspen trees within the study area.
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The loss of aspen trees in Site 1 is most severe to the west of the gravel pathway,
though there is a moderate degree of aspen loss within a few patches to the east of the path.
To the east of the path, aspen loss has mainly occurred directly adjacent to the shallow ditch
alongside the pathway, and within a relatively low-lying area in the northern portion of the site.
To the west of the pathway, where the greatest loss of aspens was recorded for Site 1, dead
aspens are widespread, occurring in the low area along the rear of the residential properties.
In Site 2, dead aspen hotspots are predominantly located within two areas. The first of
these areas is a roughly linear stretch, approximately 215 m in length, running north to south
along the eastern margin of the site. These hotspots occur within a low-lying area located
directly to the rear of a number of residential properties, and are characterized by the complete
loss of canopy in some areas. The second area of concern within Site 2 is located to the north
of the northern east-west pathway. While some hotspots are shown to the west of the main
north-south pathway, this area of forest appeared to be in better condition overall, with dead
aspens being more sparsely distributed and with less canopy openings than in the
aforementioned areas.
Site 3 was subject to the most severe aspen canopy loss of the entire study area. In the
northern portion of the site, where the aspen die-off was most severe, complete loss of canopy
was observed. This area is represented by the large hotspot to the east of the open field. Aspen
loss throughout the rest of the site was more diffuse.
In Sites 4 and 5, there were few areas of severe aspen die-off, with relatively small
patches of dead aspens scattered throughout. These patches often appeared to coincide with
the convergence of two pathways/sidewalks. Overall, loss of canopy was relatively minor at
these sites.
Aspen loss in Sites 6 and 7 was minimal, with only a single small hotspot showing for
each site. On the ground, there did not appear to be a significant loss of aspens within these
sites. Similarly, the oak forest located within these sites appeared healthy, with little to no loss
of canopy.
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Vegetation Analysis:
A list of plant species was created for each site (Appendix I). In total, 133 plant species
were documented. Site-specific plant species richness (number of observed species) values are
shown in Table 1, below.
Site ID

1

2

3

4

5

6

7

# of Species

72

91

51

83

68

86

60

Table 1: Total number of plant species recorded, by site.
As the sites within the study area vary in size and shape, it is difficult to draw any
concrete inferences from these species richness values, however, they still provide a descriptive
function.
Each recorded species was assigned a wetland indicator status (WIS), in accordance with
the U.S. Army Corps of Engineers’ National Wetland Plant List. The WIS of a species describes
the species’ preference for growth in either a wetland or upland area. Wetland indicator
statuses are shown for all species observed within the study area in Appendix I. In order to gain
a better understanding of the soil moisture characteristics of each site, the total number of
species belonging to each WIS was calculated for each site. These values are displayed as a
proportion of the total number of species in each site (Figure 6). This allows for a description of
the overall importance or prevalence of each WIS, for each site. In general, species with a WIS
of obligate wetland (OBL), facultative wetland (FACW), or facultative (FAC) can be considered to
be hydrophytes. Hydrophytes may be defined as plant species that are adapted to live in water
or in very moist soils. With this definition in mind, the proportion of a site’s total species that
are considered to be hydrophytes may be taken as an indicator of that site’s overall wetness.
As seen in Figure 6, Site 3 holds the highest proportion of hydrophytic species (OBL,
FACW, or FAC) at 60.8%, followed by Sites 2 and 1, having hydrophyte proportions of 49.5 %
and 45.8% of total species, respectively. Moving westward, and up in elevation, sites 4, 5, and
6 have lower hydrophyte proportions, at 39.8%, 38.2%, and 37.2%, respectively. Site 7, the site
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with the highest overall elevation, has the lowest proportion of hydrophyte species, at just
31.6%.
A comparison of the proportion of each site affected by dead aspen hotspots with the
proportion of hydrophytic species at each site indicates a strong positive correlation (R2=0.905),
as seen in Figure 5. In other words, sites that are more heavily affected by aspen die-off have a
greater proportion of wetland-adapted plants. This suggests that the die-off of aspen in the
study area is likely related to high levels of soil moisture.
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Figure 5: Relationship between severity of aspen die-off and hydrophyte occurrence.
Given that much of the wetland-associated vegetation within Sites 1-3 appears well
established, it is likely that these sites have always been at least somewhat moist, however, the
die-off of aspen that has been, and is still, occurring, suggests that a change in soil moisture has
occurred since the construction of the Bridgwater development.

Figure 6: Wetland indicator statuses, displayed as a
percentage of the total species observed at each site.

OBL - Obligate wetland: Almost always occur in wetlands.
FACW – Facultative wetland: Usually occur in wetlands, but may
occur in non-wetlands.
FAC - Facultative: Occur in wetlands and non-wetlands.
FACU – Facultative upland: Usually occur in non-wetlands, but may
occur in wetlands.
UPL - Upland: Almost never occur in wetlands.
none: No designated wetland indicator status.
Source: US Army Corps of Engineers – National Wetland Plant List
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Drainage & LiDAR Analysis:
As there was sufficient evidence to suggest that there has been an increase in soil
moisture within the study area, it was deemed prudent to examine the elevation of the forest
floor and immediately surrounding areas, in addition to the placement of drainage
infrastructure. Multi-Flow drainage systems, which are intended to provide drainage between
one side of a pathway and the other, were inspected visually, while an examination of the
placement of catch basins, intended to drain surface water, was conducted using GIS software,
with the aid of aerial LiDAR imaging data. LiDAR data, collected during a survey flown in 2011,
was obtained through a request to the City of Winnipeg’s Water and Waste Department. LiDAR
analysis allowed for the production of digital elevation models (DEMs), which model the
elevation of the ground, while filtering out above-ground objects, such as buildings and
vegetation (Figure 7). It should be noted that elevation values obtained from LiDAR data are
subject to some error. While this error is likely small, a survey would be recommended in the
event that any precise elevation values are required.
The LiDAR data was collected at a period in time during which the portion of the
Bridgwater development surrounding the study area was nearing completion and, as such,
some houses are visibly missing from the processed LiDAR imagery. While the area surrounding
the natural areas under examination in this study may have undergone some changes since the
LiDAR data was collected, there have been no changes to any grading within the forest itself.
The placement of Multi-Flow drainage under the pathways is, at present, ineffective for
its intended purpose. The Multi-Flow has frequently been installed at a height of up to 20-30
cm higher than the directly adjacent forest floor. This means that in order for the Multi-Flow to
serve its purpose of facilitating cross-path drainage, there must be a minimum depth of 20-30
cm of standing water.

Figure 7: Digital elevation model of study area, showing layout of catch basins and dead aspen hotspots
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This issue is most evident in Site 1, where a large number of trees have died on the west
side of the pathway (Figure 8). In this particular area, water is not allowed to pass freely from
the west side of the pathway to the ditch and catch basins on the east side of the pathway, due
to the ineffective placement of the Multi-Flow drainage. In effect, the whole area to the west
of the pathway acts as a basin, with the only source of drainage being soil infiltration. While
the catch basins in Site 1 appear to be adequately placed, at the bottom of the ditch to the east
of the pathway, there is a low area in the forest 50 m to the northeast that likely collects water
and shows evidence of aspen die-off.

Figure 8: Digital elevation model of Site 1, showing layout of catch basins and dead aspen
hotspots.
In Site 2, the main distribution of dead aspen hotspots occurs along the eastern margin
of the site (Figure 9). In this case, the placement of Multi-Flow under the pathway does not
pose a problem, as the pathway has been constructed on high ground and standing water
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would likely never reach the edge of the pathway. The placement of the catch basin in the
northern portion of the site, however, does not appear to be optimal, as it is placed on a raised
ridge. The low area running north-south, to the west of the catch basin, is likely to collect
standing water.

Figure 9: Digital elevation model of Site 2, showing layout of catch basins and dead aspen
hotspots.
With the rim of the catch basin sitting at approximately 232.4 metres above sea level
(MASL), the catch basin would not begin to collect overland flow until a significant amount of
standing water was present in the forest. Using the catch basin rim elevation, measured from
the LiDAR data, the extent of standing water that would be present when the catch basin first
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becomes effective was modelled (Figure 10). The maximum depth of standing water, measured
at the lowest point to the east of the pathway (231.7 MASL), would be approximately 70 cm.
A design drawing (City Drawing Number: D-11274), showing the planned catch basin rim
elevation was obtained. This design drawing shows the stated rim elevation of the catch basin
in question as 231.730 MASL; 0.672 m lower than the elevation shown by the LiDAR data. In
order to rule out inaccuracy of the LiDAR data as a cause of this discrepancy, several points on
the design drawing were cross-referenced with the LiDAR data with differences of less than ±10
cm. In order to definitively determine the actual rim elevation of the catch basin, it is
recommended that a survey be undertaken.

Figure 10: Digital elevation model of Site 2, showing extent of standing water at elevation of
northern catch basin rim.
To the north of the pathway in Site 2, the placement of Multi-Flow, again, presents a
problem. With the residential properties adjacent to Site 2 being situated at a higher elevation
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than the forest floor, water has no place to drain, likely saturating the soil in the lower areas
north of the path. Many dead aspens are evident in this area.
As with Site 2, one of the catch basins in Site 3 is likely not placed in an optimal location
(Figure 11). At this site, a large low-lying area in the north of the site is isolated from the catch
basin by a low ridge. Further, the catch basin itself appears to be installed on higher ground
than its surroundings. A severe die-off of aspens has occurred in the low-lying area at the north
of the site, with complete loss of canopy. The plant community in this area has transitioned to
wetland-associated vegetation.

Figure 11: Digital elevation model of Site 3, showing layout of catch basins and dead aspen
hotspots.
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With the rim of the catch basin sitting at 232.575 MASL, a significant amount of standing
water would, again, be present in Site 3 before water would begin to flow into the catch basin
(Figure 12).

Figure 12: Digital elevation model of Site 3, showing extent of standing water at elevation of
northern catch basin rim.
There are several dead aspen hotspots scattered throughout Sites 4-6 that appear to
correspond to the presence of shallow, bowl-like topography, formed by the presence of high
ground around the periphery of these areas. The high ground that forms the rim of these bowllike depressions consists of private properties, pathways, boulevards, and natural topographical
variations. A resident reported a large amount of standing water within one such area, stating
that the water came all the way up into his yard at times. This particular example is located
north of the pathway on the far western margin of Site 4, and is depicted in Figure 13, below. It
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is possible that this issue could be mitigated through improvements to cross-path drainage, but
such action could not be guaranteed to eliminate all standing water, as the natural path of
drainage prior to development would likely have been oriented towards the direction of the
now present residential properties.

Figure 13: Digital elevation model of Site 4, showing layout of dead aspen hotspots and
location of bowl-like depression prone to holding standing water.
While it is likely that some of the excessive soil moisture within the study area may be
attributed to sub-optimal placement of drainage infrastructure, as well as to the natural
tendency for some areas to hold standing water, the problem may also be attributed, in part, to
the illegal discharge of sump pumps into the forest by some homeowners. Several sump pump
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hoses were observed to have their outlets placed in such a position that drainage would run
directly into the forest. Some hoses were even observed to extend beyond homeowners’
properties, into the forest itself. During one site visit, a resident indicated that he had received
an information package regarding proper sump pump discharge protocol, and had spoken to his
neighbours to reinforce the importance of compliance with City by-laws relating to sump pump
discharge.

Conclusions:
It is clear that changes to drainage patterns, associated with the development of the
areas surrounding the remnant forest patches at Bridgwater, have resulted in a shift in the
makeup of vegetation at these sites. Soil moisture has increased in areas that were likely moist
to begin with, leading to the die-off of species, namely aspen, that are unable to tolerate such
conditions. The loss of aspen trees has opened the canopy, allowing sunlight to reach the moist
forest floor, encouraging the growth of species that are typical of wet meadows and shorelines.
The loss of aspen trees may also have a direct impact on soil moisture, as the trees are likely to
have taken up a significant amount of water through their roots, while living. While the habitat
has changed, and will likely continue to change over time, it cannot be said that the habitat has
become better or worse. For example, within the area of complete aspen canopy loss in Site 3,
sedges (Carex sp.) and moisture tolerant grasses, such as prairie cordgrass (Spartina pectinata)
have become the dominant species. During one site visit, many deer beds were visible within
this tall grass, indicating that the new vegetation still holds value as wildlife habitat.
Several factors, including the grading of the residential properties surrounding the
forest, the placement of catch basins and Multi-Flow, and illegal sump pump discharge have
likely contributed to an increase in soil moisture within low-lying areas of the forest, and to the
subsequent die-off of aspen trees and changes in vegetation. There are several options to
consider with respect to the future of soil moisture and drainage within the study area. While
the exact outcomes of these options are unknown, it is possible to make some predictions.
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If the situation remains as it is, the forest will continue to change, with the loss of some
additional aspen canopy, though it appears that the loss of aspens may be reaching its
endpoint, given the present extent of dead aspens and considering the topography. In this
scenario, there may eventually be some regeneration of the forest canopy, through the growth
of moisture-tolerant tree species, such as peachleaf willow (Salix amygdaloides), cottonwood
(Populus deltoides), or balsam poplar (Populus balsamifera). As this would likely take place over
the course of decades, it may be desirable to plant such species in wet areas where the aspen
canopy has been lost. If, instead, dense shrub cover is deemed desirable, the installation of
willow (Salix sp.) stakes could likely produce such results in a period of 3-5 years. If no action is
taken, wetland species will continue to dominate, providing habitat for wildlife such as
songbirds and white-tailed deer.
If an attempt is made to alter the drainage of the forest, reducing soil moisture, it is
likely that the wetland species that have filled the moist openings in the aspen forest canopy
will be suppressed, allowing weedy species, such as reed canary grass (Phalaris arundinacea)
and Canada thistle (Cirsium arvense) to establish and, eventually, to become dominant. To
prevent this from occurring, it would likely be necessary to establish native vegetation with a
relatively wide range of moisture tolerance, prior to initiating any actions aimed at remediation
of drainage issues. With such vegetation established and the canopy partially closed, weedy
species would be less likely to become dominant following the disturbance caused by alteration
of drainage patterns.

Appendix:
I.
Site Binomial Name
1
1
1
1
1
1

Achillea millefolium
Amelanchier alnifolia
Anemone canadensis
Anemone cylindrica
Apocynum cannabinum
Asclepias syriaca

Common Name
Common yarrow
Saskatoon
Canada anemone
Thimbleweed
Indian hemp
Common milkweed

Wetland Indicator
Status
FACU
FACU
FACW
none
FAC
UPL

20

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

Beckmannia syzigachne
Bromus ciliatus
Bromus inermis
Calamagrostis canadensis
Carex sp.
Cirsium arvense
Cornus stolonifera
Corylus americana
Elymus repens
Epilobium ciliatum
Fragaria virginiana
Fraxinus pennsylvanica
Galium boreale
Gentiana andrewsii
Geum macrophyllum
Hackelia deflexa
Hieracium umbellatum
Hordeum jubatum
Lactuca serriola
Lonicera sp.
Lotus corniculatus
Lycopus americanus
Maianthemum canadense
Melilotus alba
Melilotus officinalis
Mentha arvensis
Phalaris arundinacea
Plantago major
Poa pratensis
Populus balsamifera
Populus tremuloides
Potentilla anserina
Prunus virginiana
Quercus macrocarpa
Rhamnus cathartica
Ribes sp.
Rosa woodsii
Rubus pubescens
Rumex crispus
Salix sp.
Sanicula marilandica
Smilacina stellata
Smilax lasioneura

American slough grass
Fringed brome
Smooth brome
Marsh reedgrass
Sedge
Canada thistle
Red osier dogwood
American hazelnut
Quackgrass
Fringed willowherb
Wild strawberry
Green ash
Northern bedstraw
Closed gentian
Largeleaf avens
Northern stickseed
Narrow-leaf hawkweed
Foxtail barley
Prickly lettuce
Honeysuckle
Birdsfoot trefoil
American water horehound
Wild lily-of-the-valley
White sweet-clover
Yellow sweet-clover
Field mint
Reed canary grass
Common plantain
Kentucky blue grass
Balsam poplar
Trembling aspen
Silverweed
Choke cherry
Bur oak
European buckthorn
Currant
Woods' rose
Dewberry
Curled dock
Willow
Maryland black snakeroot
Star-flowered false Solomon's seal
Blue ridge carrionflower

OBL
FAC
UPL
FACW
FACW
FACU
none
UPL
FACU
FACW
FACU
FAC
FACU
FAC
FACW
none
none
FACW
FAC
FACU
FACU
OBL
FACU
FACU
FACU
FACW
FACW
FAC
FACU
FACW
FAC
FACW
FACU
FACU
FACU
FAC
FACU
FACW
FAC
FACW
FACU
FACU
none
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Solidago canadensis
Solidago rigida
Sonchus arvensis
Spartina pectinata
Spiraea alba
Symphoricarpos occidentalis
Symphyotrichum ericoides
Symphyotrichum laeve
Tanacetum vulgare
Taraxacum officinale
Teucrium canadense
Thalictrum dasycarpum
Thalictrum venulosum
Toxicodendron rydbergii
Trifolium hybridum
Trifolium pratense
Typha sp.
Ulmus americana
Viburnum rafinesquianum
Vicia americana
Vicia cracca
Viola sp.
Zizia aurea
Acer negundo
Amelanchier alnifolia
Anemone canadensis
Anemone cylindrica
Apocynum cannabinum
Aralia nudicaulis
Arctium minus
Artemisia absinthium
Artemisia biennis
Asclepias syriaca
Beckmannia syzigachne
Bidens frondosa
Bromus ciliatus
Bromus inermis
Calamagrostis canadensis
Carex sp.
Chenopodium simplex
Cirsium arvense
Cornus stolonifera
Corylus americana

Canada goldenrod
Stiff goldenrod
Perennial sow-thistle
Prairie cord grass
Narrow-leaved meadowsweet
Western snowberry
Many flowered aster
Smooth aster
Common tansy
Dandelion
American germander
Tall meadow rue
Veiny meadow rue
Poison ivy
Alsike clover
Red clover
Cattail
American elm
Downy arrowwood
American purple vetch
Tufted vetch
Violet
Golden Alexanders
Manitoba maple
Saskatoon
Canada anemone
Thimbleweed
Indian hemp
Wild sarsaparilla
Common burdock
Absinthe wormwood
Biennial wormwood
Common milkweed
American slough grass
Common beggarticks
Fringed brome
Smooth brome
Marsh reedgrass
Sedge
Mapleleaf goosefoot
Canada thistle
Red osier dogwood
American hazelnut

FACU
FACU
FAC
FACW
FACW
UPL
FACU
FACU
FACU
FACU
FACW
FAC
FAC
FACU
FACU
FACU
OBL
FAC
none
FACU
none
FAC
FAC
FAC
FACU
FACW
none
FAC
FACU
FACU
none
FACU
UPL
OBL
FACW
FAC
UPL
FACW
FACW
none
FACU
none
UPL
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2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Crataegus sp.
Echinochloa crus-galli
Epilobium ciliatum
Erigeron philadelphicus
Fragaria virginiana
Fraxinus pennsylvanica
Galium boreale
Galium triflorum
Gentiana andrewsii
Geum macrophyllum
Glycyrrhiza lepidota
Hackelia deflexa
Helenium autumnale
Heliopsis helianthoides
Hieracium umbellatum
Lactuca serriola
Lonicera sp.
Lotus corniculatus
Lycopus americanus
Lysimachia ciliata
Maianthemum canadense
Medicago lupulina
Melilotus alba
Melilotus officinalis
Mentha arvensis
Parthenocissus quinquefolia
Petasites sagittatus
Phalaris arundinacea
Plantago major
Poa pratensis
Polygonum pensylvanicum
Populus balsamifera
Populus tremuloides
Prunus virginiana
Quercus macrocarpa
Rhamnus cathartica
Ribes sp.
Rosa woodsii
Rubus idaeus
Rubus pubescens
Rudbeckia laciniata
Rumex crispus
Salix sp.

Hawthorn
Barnyard grass
Fringed willowherb
Philadelphia fleabane
Wild strawberry
Green ash
Northern bedstraw
Sweet-scented bedstraw
Closed gentian
Largeleaf avens
Wild licorice
Northern stickseed
Common sneezeweed
Rough false sunflower
Narrow-leaf hawkweed
Prickly lettuce
Honeysuckle
Birdsfoot trefoil
American water horehound
Fringed loosestrife
Wild lily-of-the-valley
Black medick
White sweet-clover
Yellow sweet-clover
Field mint
Virginia creeper
Arrow-leaved coltsfoot
Reed canary grass
Common plantain
Kentucky blue grass
Pennsylvania smartweed
Balsam poplar
Trembling aspen
Choke cherry
Bur oak
European buckthorn
Currant
Woods' rose
Wild red raspberry
Dewberry
Tall coneflower
Curled dock
Willow

FAC
FAC
FACW
FAC
FACU
FAC
FACU
FACU
FAC
FACW
FACU
none
FACW
FACU
none
FAC
FACU
FACU
OBL
FACW
FACU
FACU
FACU
FACU
FACW
FACU
FAC
FACW
FAC
FACU
FACW
FACW
FAC
FACU
FACU
FACU
FAC
FACU
FACU
FACW
FAC
FAC
FACW
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2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Sanicula marilandica
Setaria viridis
Smilacina stellata
Smilax lasioneura
Solanum dulcamara
Solidago canadensis
Sonchus arvensis
Spartina pectinata
Spiraea alba
Symphoricarpos occidentalis
Symphyotrichum laeve
Taraxacum officinale
Teucrium canadense
Thalictrum dasycarpum
Thalictrum venulosum
Toxicodendron rydbergii
Typha sp.
Ulmus americana
Urtica dioica
Viburnum lentago
Viburnum opulus
Viburnum rafinesquianum
Vicia americana
Vicia cracca
Viola sp.
Vitis riparia
Xanthium strumarium
Zizia aurea
Acer negundo
Alnus incana
Ambrosia trifida
Anemone canadensis
Apocynum cannabinum
Arctium minus
Artemisia biennis
Asclepias syriaca
Bidens frondosa
Calamagrostis canadensis
Carex sp.
Chenopodium simplex
Cirsium arvense
Cornus stolonifera
Elymus repens

Maryland black snakeroot
Green foxtail
Star-flowered false Solomon's seal
Blue ridge carrionflower
Bittersweet nightshade
Canada goldenrod
Perennial sow-thistle
Prairie cord grass
Narrow-leaved meadowsweet
Western snowberry
Smooth aster
Dandelion
American germander
Tall meadow rue
Veiny meadow rue
Poison ivy
Cattail
American elm
Stinging nettle
Nannyberry
Highbush cranberry
Downy arrowwood
American purple vetch
Tufted vetch
Violet
Riverbank grape
Rough cocklebur
Golden Alexanders
Manitoba maple
Speckled alder
Giant ragweed
Canada anemone
Indian hemp
Common burdock
Biennial wormwood
Common milkweed
Common beggarticks
Marsh reedgrass
Sedge
Mapleleaf goosefoot
Canada thistle
Red osier dogwood
Quackgrass

FACU
none
FACU
none
FACU
FACU
FAC
FACW
FACW
UPL
FACU
FACU
FACW
FAC
FAC
FACU
OBL
FAC
FAC
FACU
FAC
none
FACU
none
FAC
FAC
FAC
FAC
FAC
FACW
FAC
FACW
FAC
FACU
FACU
UPL
FACW
FACW
FACW
none
FACU
none
FACU
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3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4

Epilobium ciliatum
Fallopia scandens
Fraxinus pennsylvanica
Galium boreale
Galium triflorum
Geum aleppicum
Geum macrophyllum
Helenium autumnale
Lonicera sp.
Lycopus americanus
Maianthemum canadense
Mentha arvensis
Petasites sagittatus
Phalaris arundinacea
Poa pratensis
Polygonum pensylvanicum
Populus tremuloides
Ribes sp.
Rorippa palustris
Rosa woodsii
Rumex crispus
Solanum dulcamara
Solidago canadensis
Sonchus arvensis
Spartina pectinata
Spiraea alba
Stachys pilosa
Symphoricarpos occidentalis
Teucrium canadense
Thalictrum venulosum
Toxicodendron rydbergii
Typha sp.
Ulmus americana
Urtica dioica
Viburnum lentago
Xanthium strumarium
Acer ginnala
Acer negundo
Achillea millefolium
Ambrosia trifida
Amelanchier alnifolia
Anemone canadensis
Apocynum cannabinum

Fringed willowherb
Climbing false buckwheat
Green ash
Northern bedstraw
Sweet-scented bedstraw
Yellow avens
Largeleaf avens
Common sneezeweed
Honeysuckle
American water horehound
Wild lily-of-the-valley
Field mint
Arrow-leaved coltsfoot
Reed canary grass
Kentucky blue grass
Pennsylvania smartweed
Trembling aspen
Currant
Bog yellowcress
Woods' rose
Curled dock
Bittersweet nightshade
Canada goldenrod
Perennial sow-thistle
Prairie cord grass
Narrow-leaved meadowsweet
Hairy hedge nettle
Western snowberry
American germander
Veiny meadow rue
Poison ivy
Cattail
American elm
Stinging nettle
Nannyberry
Rough cocklebur
Amur maple
Manitoba maple
Common yarrow
Giant ragweed
Saskatoon
Canada anemone
Indian hemp

FACW
FACU
FAC
FACU
FACU
FACU
FACW
FACW
FACU
OBL
FACU
FACW
FAC
FACW
FACU
FACW
FAC
FAC
OBL
FACU
FAC
FACU
FACU
FAC
FACW
FACW
FACW
UPL
FACW
FAC
FACU
OBL
FAC
FAC
FACU
FAC
FACU
FAC
FACU
FAC
FACU
FACW
FAC
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4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Arctium minus
Artemisia absinthium
Artemisia biennis
Artemisia ludoviciana
Asclepias incarnata
Asclepias syriaca
Asparagus officinalis
Bromus inermis
Calamagrostis canadensis
Cirsium arvense
Conyza canadensis
Cornus stolonifera
Corylus americana
Crataegus sp.
Cyclachaena xanthiifolia
Elymus repens
Epilobium ciliatum
Fragaria virginiana
Fraxinus pennsylvanica
Galium boreale
Gentiana andrewsii
Geum aleppicum
Glycyrrhiza lepidota
Helianthus maximiliani
Juncus sp.
Lactuca serriola
Lonicera sp.
Lotus corniculatus
Lycopus americanus
Lycopus asper
Maianthemum canadense
Medicago lupulina
Medicago sativa
Melilotus alba
Melilotus officinalis
Phalaris arundinacea
Phleum pratense
Plantago major
Poa pratensis
Populus balsamifera
Populus deltoides
Populus tremuloides
Potentilla anserina

Common burdock
Absinthe wormwood
Biennial wormwood
Prairie sage
Swamp milkweed
Common milkweed
Garden asparagus
Smooth brome
Marsh reedgrass
Canada thistle
Canadian horseweed
Red osier dogwood
American hazelnut
Hawthorn
Giant sumpweed
Quackgrass
Fringed willowherb
Wild strawberry
Green ash
Northern bedstraw
Closed gentian
Yellow avens
Wild licorice
Narrowleaf sunflower
Rush
Prickly lettuce
Honeysuckle
Birdsfoot trefoil
American water horehound
Rough bugleweed
Wild lily-of-the-valley
Black medick
Alfalfa
White sweet-clover
Yellow sweet-clover
Reed canary grass
Timothy
Common plantain
Kentucky blue grass
Balsam poplar
Cottonwood
Trembling aspen
Silverweed

FACU
none
FACU
UPL
FACW
UPL
FACU
UPL
FACW
FACU
none
none
UPL
FAC
FAC
FACU
FACW
FACU
FAC
FACU
FAC
FACU
FACU
FACU
FACW
FAC
FACU
FACU
OBL
OBL
FACU
FACU
UPL
FACU
FACU
FACW
FACU
FAC
FACU
FACW
FAC
FAC
FACW
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4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5

Prunus virginiana
Quercus macrocarpa
Ribes sp.
Rosa woodsii
Rubus idaeus
Rudbeckia hirta
Rumex crispus
Salix sp.
Setaria viridis
Smilacina stellata
Smilax lasioneura
Solanum dulcamara
Solidago canadensis
Solidago rigida
Sonchus arvensis
Spartina pectinata
Spiraea alba
Symphoricarpos occidentalis
Symphyotrichum ericoides
Symphyotrichum laeve
Taraxacum officinale
Thalictrum dasycarpum
Thalictrum venulosum
Toxicodendron rydbergii
Trifolium hybridum
Typha sp.
Ulmus americana
Viburnum lentago
Viburnum opulus
Viburnum rafinesquianum
Vicia americana
Vicia cracca
Zizia aurea
Acer ginnala
Acer negundo
Ambrosia trifida
Amelanchier alnifolia
Anemone canadensis
Apocynum cannabinum
Aralia nudicaulis
Arctium minus
Artemisia absinthium
Asclepias syriaca

Choke cherry
Bur oak
Currant
Woods' rose
Wild red raspberry
Black-eyed-Susan
Curled dock
Willow
Green foxtail
Star-flowered false Solomon's seal
Blue ridge carrionflower
Bittersweet nightshade
Canada goldenrod
Stiff goldenrod
Perennial sow-thistle
Prairie cord grass
Narrow-leaved meadowsweet
Western snowberry
Many flowered aster
Smooth aster
Dandelion
Tall meadow rue
Veiny meadow rue
Poison ivy
Alsike clover
Cattail
American elm
Nannyberry
Highbush cranberry
Downy arrowwood
American purple vetch
Tufted vetch
Golden Alexanders
Amur maple
Manitoba maple
Giant ragweed
Saskatoon
Canada anemone
Indian hemp
Wild sarsaparilla
Common burdock
Absinthe wormwood
Common milkweed

FACU
FACU
FAC
FACU
FACU
FACU
FAC
FACW
none
FACU
none
FACU
FACU
FACU
FAC
FACW
FACW
UPL
FACU
FACU
FACU
FAC
FAC
FACU
FACU
OBL
FAC
FACU
FAC
none
FACU
none
FAC
FACU
FAC
FAC
FACU
FACW
FAC
FACU
FACU
none
UPL

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Bromus inermis
Chenopodium simplex
Cirsium arvense
Cornus stolonifera
Corylus americana
Crataegus sp.
Elymus repens
Epilobium ciliatum
Equisetum pratense
Erigeron philadelphicus
Euthamia graminifolia
Fragaria virginiana
Galium boreale
Galium triflorum
Gentiana andrewsii
Geum macrophyllum
Glycyrrhiza lepidota
Helianthus maximiliani
Lilium philadelphicum
Lonicera sp.
Maianthemum canadense
Medicago lupulina
Melilotus officinalis
Parthenocissus quinquefolia
Phalaris arundinacea
Plantago major
Poa pratensis
Populus balsamifera
Populus tremuloides
Potentilla anserina
Prunus virginiana
Quercus macrocarpa
Ribes sp.
Rosa woodsii
Rubus idaeus
Rubus pubescens
Salix sp.
Sanicula marilandica
Smilacina stellata
Smilax lasioneura
Solanum dulcamara
Solidago canadensis
Sonchus arvensis

Smooth brome
Mapleleaf goosefoot
Canada thistle
Red osier dogwood
American hazelnut
Hawthorn
Quackgrass
Fringed willowherb
Meadow horsetail
Philadelphia fleabane
Grass-leaved goldenrod
Wild strawberry
Northern bedstraw
Sweet-scented bedstraw
Closed gentian
Largeleaf avens
Wild licorice
Narrowleaf sunflower
Wood lily
Honeysuckle
Wild lily-of-the-valley
Black medick
Yellow sweet-clover
Virginia creeper
Reed canary grass
Common plantain
Kentucky blue grass
Balsam poplar
Trembling aspen
Silverweed
Choke cherry
Bur oak
Currant
Woods' rose
Wild red raspberry
Dewberry
Willow
Maryland black snakeroot
Star-flowered false Solomon's seal
Blue ridge carrionflower
Bittersweet nightshade
Canada goldenrod
Perennial sow-thistle

UPL
none
FACU
none
UPL
FAC
FACU
FACW
FACW
FAC
FACW
FACU
FACU
FACU
FAC
FACW
FACU
FACU
FACU
FACU
FACU
FACU
FACU
FACU
FACW
FAC
FACU
FACW
FAC
FACW
FACU
FACU
FAC
FACU
FACU
FACW
FACW
FACU
FACU
none
FACU
FACU
FAC
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5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Spartina pectinata
Symphoricarpos occidentalis
Symphyotrichum ericoides
Symphyotrichum laeve
Taraxacum officinale
Teucrium canadense
Thalictrum dasycarpum
Thalictrum venulosum
Toxicodendron rydbergii
Trifolium hybridum
Ulmus americana
Viburnum lentago
Vicia americana
Vicia cracca
Viola sp.
Achillea millefolium
Actaea rubra
Alnus incana
Amelanchier alnifolia
Andropogon gerardii
Anemone canadensis
Anemone cylindrica
Apocynum cannabinum
Arctium minus
Artemisia absinthium
Artemisia ludoviciana
Asclepias syriaca
Astragalus canadensis
Bromus inermis
Calamagrostis canadensis
Carex sp.
Cirsium arvense
Cornus stolonifera
Corylus americana
Crataegus sp.
Elymus repens
Erigeron strigosus
Euthamia graminifolia
Fragaria virginiana
Galium boreale
Galium triflorum
Geum aleppicum
Geum macrophyllum

Prairie cord grass
Western snowberry
Many flowered aster
Smooth aster
Dandelion
American germander
Tall meadow rue
Veiny meadow rue
Poison ivy
Alsike clover
American elm
Nannyberry
American purple vetch
Tufted vetch
Violet
Common yarrow
Red baneberry
Speckled alder
Saskatoon
Big bluestem
Canada anemone
Thimbleweed
Indian hemp
Common burdock
Absinthe wormwood
Prairie sage
Common milkweed
Canada milkvetch
Smooth brome
Marsh reedgrass
Sedge
Canada thistle
Red osier dogwood
American hazelnut
Hawthorn
Quackgrass
Prairie fleabane
Grass-leaved goldenrod
Wild strawberry
Northern bedstraw
Sweet-scented bedstraw
Yellow avens
Largeleaf avens

FACW
UPL
FACU
FACU
FACU
FACW
FAC
FAC
FACU
FACU
FAC
FACU
FACU
none
FAC
FACU
FACU
FACW
FACU
FACU
FACW
none
FAC
FACU
none
UPL
UPL
FAC
UPL
FACW
FACW
FACU
none
UPL
FAC
FACU
FACU
FACW
FACU
FACU
FACU
FACU
FACW

30
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6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Glycyrrhiza lepidota
Hackelia deflexa
Helianthus maximiliani
Heliopsis helianthoides
Hieracium umbellatum
Lactuca serriola
Lonicera sp.
Lotus corniculatus
Lycopus americanus
Lysimachia ciliata
Lythrum salicaria
Maianthemum canadense
Medicago lupulina
Melilotus alba
Melilotus officinalis
Mentha arvensis
Petasites sagittatus
Phalaris arundinacea
Plantago major
Poa pratensis
Populus tremuloides
Quercus macrocarpa
Rhamnus cathartica
Ribes sp.
Rosa woodsii
Rubus idaeus
Rubus pubescens
Rudbeckia hirta
Salix sp.
Sanicula marilandica
Setaria viridis
Smilacina stellata
Smilax lasioneura
Solanum dulcamara
Solidago canadensis
Solidago rigida
Sonchus arvensis
Spartina pectinata
Spiraea alba
Symphoricarpos occidentalis
Symphyotrichum ciliolatum
Symphyotrichum ericoides
Symphyotrichum laeve

Wild licorice
Northern stickseed
Narrowleaf sunflower
Rough false sunflower
Narrow-leaf hawkweed
Prickly lettuce
Honeysuckle
Birdsfoot trefoil
American water horehound
Fringed loosestrife
Purple loosestrife
Wild lily-of-the-valley
Black medick
White sweet-clover
Yellow sweet-clover
Field mint
Arrow-leaved coltsfoot
Reed canary grass
Common plantain
Kentucky blue grass
Trembling aspen
Bur oak
European buckthorn
Currant
Woods' rose
Wild red raspberry
Dewberry
Black-eyed-Susan
Willow
Maryland black snakeroot
Green foxtail
Star-flowered false Solomon's seal
Blue ridge carrionflower
Bittersweet nightshade
Canada goldenrod
Stiff goldenrod
Perennial sow-thistle
Prairie cord grass
Narrow-leaved meadowsweet
Western snowberry
Lindley's aster
Many flowered aster
Smooth aster

FACU
none
FACU
FACU
none
FAC
FACU
FACU
OBL
FACW
OBL
FACU
FACU
FACU
FACU
FACW
FAC
FACW
FAC
FACU
FAC
FACU
FACU
FAC
FACU
FACU
FACW
FACU
FACW
FACU
none
FACU
none
FACU
FACU
FACU
FAC
FACW
FACW
UPL
FACW
FACU
FACU
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6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

Taraxacum officinale
Teucrium canadense
Thalictrum dasycarpum
Thalictrum venulosum
Toxicodendron rydbergii
Trifolium hybridum
Trifolium repens
Typha sp.
Viburnum lentago
Viburnum opulus
Viburnum rafinesquianum
Vicia americana
Vicia cracca
Vitis riparia
Zizia aurea
Acer ginnala
Amelanchier alnifolia
Anemone canadensis
Apocynum cannabinum
Aralia nudicaulis
Arctium minus
Artemisia absinthium
Asclepias syriaca
Astragalus canadensis
Bromus inermis
Carex sp.
Cirsium arvense
Cirsium vulgare
Cornus stolonifera
Corylus americana
Elymus canadensis
Elymus repens
Epilobium angustifolium
Galium boreale
Glycyrrhiza lepidota
Hackelia deflexa
Heliopsis helianthoides
Lactuca serriola
Maianthemum canadense
Medicago lupulina
Parthenocissus quinquefolia
Phalaris arundinacea
Phleum pratense

Dandelion
American germander
Tall meadow rue
Veiny meadow rue
Poison ivy
Alsike clover
White clover
Cattail
Nannyberry
Highbush cranberry
Downy arrowwood
American purple vetch
Tufted vetch
Riverbank grape
Golden Alexanders
Amur maple
Saskatoon
Canada anemone
Indian hemp
Wild sarsaparilla
Common burdock
Absinthe wormwood
Common milkweed
Canada milkvetch
Smooth brome
Sedge
Canada thistle
Bull thistle
Red osier dogwood
American hazelnut
Canada wild rye
Quackgrass
Fireweed
Northern bedstraw
Wild licorice
Northern stickseed
Rough false sunflower
Prickly lettuce
Wild lily-of-the-valley
Black medick
Virginia creeper
Reed canary grass
Timothy

FACU
FACW
FAC
FAC
FACU
FACU
FACU
OBL
FACU
FAC
none
FACU
none
FAC
FAC
FACU
FACU
FACW
FAC
FACU
FACU
none
UPL
FAC
UPL
FACW
FACU
UPL
none
UPL
FACU
FACU
FAC
FACU
FACU
none
FACU
FAC
FACU
FACU
FACU
FACW
FACU
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7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

Plantago major
Poa pratensis
Populus tremuloides
Prunus virginiana
Quercus macrocarpa
Ribes sp.
Rosa woodsii
Salix sp.
Sanicula marilandica
Silene latifolia
Smilacina stellata
Smilax lasioneura
Solanum dulcamara
Solidago canadensis
Solidago rigida
Sonchus arvensis
Spartina pectinata
Symphoricarpos occidentalis
Symphyotrichum ericoides
Symphyotrichum laeve
Taraxacum officinale
Thalictrum dasycarpum
Thalictrum venulosum
Toxicodendron rydbergii
Trifolium pratense
Urtica dioica
Viburnum lentago
Viburnum opulus
Vicia americana
Vicia cracca
Viola sp.
Zizia aurea

Common plantain
Kentucky blue grass
Trembling aspen
Choke cherry
Bur oak
Currant
Woods' rose
Willow
Maryland black snakeroot
Bladder campion
Star-flowered false Solomon's seal
Blue ridge carrionflower
Bittersweet nightshade
Canada goldenrod
Stiff goldenrod
Perennial sow-thistle
Prairie cord grass
Western snowberry
Many flowered aster
Smooth aster
Dandelion
Tall meadow rue
Veiny meadow rue
Poison ivy
Red clover
Stinging nettle
Nannyberry
Highbush cranberry
American purple vetch
Tufted vetch
Violet
Golden Alexanders

FAC
FACU
FAC
FACU
FACU
FAC
FACU
FACW
FACU
none
FACU
none
FACU
FACU
FACU
FAC
FACW
UPL
FACU
FACU
FACU
FAC
FAC
FACU
FACU
FAC
FACU
FAC
FACU
none
FAC
FAC
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