Invasive Alien Plant Species Found in the Carolinian Zone
– Inventory and Management Options for rare Charitable Research Reserve

Photographs taken by Lauren Cymbaly, 2007

By: Lauren Cymbaly
August, 2007

Table of Contents
1.0 Introduction
2.0 Widespread Aggressive Invaders
2.1 Garlic Mustard – Alliaria petiolata
2.2 Dame’s Rocket – Hesperis matronalis
2.3 Buckthorn – Rhamnus ssp.
2.4 Reed Canary Grass – Phalaris arundinacea
2.5 Purple Loosestrife – Lythrum salicaria
2.6 Recommendations for Widespread Invaders
3.0 Terrestrial Invaders
3.1 Main Problematic Alvar Invaders
3.1.1 Barberry – Berberis spp.
3.1.2 Privet – Ligustrum spp.
3.1.3 Honeysuckle - Lonicera spp.
3.1.4 Recommendations for Main Problematic Alvar Invaders
3.2 Invasive Exotic Trees and Shrubs
3.2.1 Scot’s Pine – Pinus sylvestris
3.2.2 Common Lilac – Syringa vulgaris
3.2.3 Autumn Olive - Elaeagnus umbellata
3.2.4 Perfumed Cherry - Prunus mahaleb
3.2.5 European Highbush Cranberry – Viburnum opulus
3.2.6 Wayfaring Tree – Viburnum lantana
3.2.7 Multiflora Rose – Rosa multiflora
3.2.8 Norway Maple – Acer platanoides
3.2.9 Crack Willow – Salix fragilis
3.3 Shade-tolerant Forest Invaders
3.3.1 Goutweed – Aegopodium podagraria
3.3.2 Moneywort – Lysimachia nummularia
3.3.3 Greater Celandine – Chelidonium majus
3.4 Old Field and Meadow Invaders
3.4.1 Canada Thistle – Cirsium arvense
3.4.2 Hedge Bedstraw – Galium mollugo
3.4.3 Crown Vetch – Coronilla varia
3.4.4 Cow Vetch - Vicia cracca
3.4.4 Field Bindweed – Convolulus arvensis
3.4.5 Bird’s –eye Speedwell – Veronica chamaedrys
3.4.6 Common Teasel – Dipsacus fullonum
3.4.7 Yellow Rocket – Barbarea vulgaris
3.4.8 Tansy - Tanacetum vulgare
3.4.9 Bouncing Bet – Saponaria officinalis
3.4.10 St. John’s Wort – Hypericum perforatum
3.4.11 Cypress Spurge – Euphorbia cyparissias
3.4.12 Yellow Toadflax – Linaria vulgaris
3.5 Garden Escapes with Contained Populations
3.5.1 Mossy Stonecrop – Sedum acre

6
9
9
11
12
14
14
16
16
16
16
17
18
19
19
19
20
21
22
22
23
23
25
26
26
26
26
27
28
28
30
31
31
33
34
35
36
37
37
38
39
39
40
40

1

3.5.2 Lily-of-theValley – Convallaria majalis
3.5.3 Common Periwinkle – Vinca minor
3.5.4 Recommendations for Garden Escapes
4.0 Aquatic/Riparian Invaders
4.1 Flowering Rush – Butomus umbellatus
4.2 Yellow Iris – Iris pseudacorus
4.3 Himalayan Balsam – Impatiens glandulifera
4.4 Leafy Spurge – Euphorbia Esula
5.0 Other Invaders and Exotic Plant Species Found on the Property
6.0 Management Options
6.1 Mechanical Pulling Techniques
6.2 Girdling
6.3 Mowing
6.4 Smothering
6.5 Flowering Cutting
6.6 Biological Controls
6.7 Herbicide Use
6.8 Prescribed Burns
7.0 Effective Management Methods for Individual Species Removal
8.0 Conclusion and Recommendations
AKNOWLEDGEMENTS
REFERENCES
APPENDIX I – Effective Management Methods Reference List
APPENDIX II – rare’s Cliffs and Alvars Region Trail Map

41
41
41
42
42
44
45
47
47
50
50
51
51
51
51
52
52
52
52
56
62
63
72
74

2

List of Tables
Table 5.0 Other Invasive Exotic Species Known to Occur at rare
Table 5.1 Other Exotic Species Occurring at rare that Have Been Recognized
as Weedy
Table 7.0 Effective Management Methods for Individual Species Removal
Table 7.1 Sources Which Provide Details on Effective Management Methods

48
49
54
55

List of Maps
Map 2.0 – Dame’s Rocket – Hesperis matronalis
Map 2.1 – Purple Loosestrife – Lythrum salicaria
Map 3.0 – Common and Japonese Barberry – Berberis spp.
Map 3.1 – Privet spp. – Ligustrum spp.
Map 3.2 – Honeysuckle spp. – Lonicera spp.
Map 3.3 – Scot’s Pine (Pinus sylvestris) and Common Lilac (Syringa vulgaris)
Map 3.4 - Map 3.4 Autumn Olive (Eleaegnus umbellata), Perfumed Cherry
(Prunus mahaleb), European Highbush Cranberry (Viburnum opulus),
Wayfaring Tree (Viburnum lantana), and Multiflora Rose (Rosa multiflora)
Map 3.5 - Moneywort (Lysimachia lummunaria) and Greater Celandine
(Chelidonium majus)
Map 3.6 Canada Thistle – Cirsium arvense
Map 3.7 – Hedge Bedstraw – Gallium mollugo
Map 3.8 – Cow Vetch (Viccia cracca) and Crown Vetch (Coronilla varia )
Map 3.9 – Field Bindweed – Convolvulus arvensis
Map 3.10 – Bird’s –eye Speedwell – Veronica chamaedrys
Map 3.11 – Common Teasel - Dipsacus fullonum
Map 3.12 – Yellow Rocket – Babarea vulgaris
Map 3.13 – Tansy (Tanacetum vulgare) and Boucingbet (Officinalis saponaria)
Map 3.14 - St John’s Wort, Yellow Toadflax, Cyprus Spurge
Map 3.15 - Mossy Stonecrop (Sedum acre), Common Periwinkle (Vinca minor),
Lily-of-the-Valley (Convallaria majalis)
Map 4.0 Flowering Rush – Butomus umbellatus
Map 4.1 Yellow Iris – Iris pseudacorus
Map 4.2 Himalayan Balsam – Impatiens glandulifera
Map 4.3 Leafy Spurge – Euphorbia Esula

12
15
17
18
19
21

25
28
29
30
32
33
34
35
37
38
40
41
43
45
46
47

3

Definitions and Terminology
Alien/Exotic – An organism that occurs in or has naturalized into a region to which it is
not native.
Allelopathy – The phenomenon where growth in one plant species is inhibited by
chemical compounds produced by another species.
Anthropogenic – Caused by humans.
Canopy – The uppermost layer in a forest, formed by the crowns of the trees. Canopy
species generally refer to trees or large shrubs that make up this upper layer. Closed
canopies is a term that generally describes dense, shaded forest habitats.
Clonal propagation – To reproduce or propagate asexually (without the need for
fertilization by the opposite sex).
Disturbance – An event that disrupts ecosystem, community or population structure and
changes resources, availability of substratum, or the physical environment.
ESL – Environmentally Sensitive Landscape; designation given to lands which contain
high quality natural features including rare species, significant water features and natural
habitats (City of Waterloo, 2007).
Indigenous – Originating and living or occurring naturally in an area (more local in
context than the term native) (GRCA, 2000).
Invasive – Introduced species that spreads rapidly in a new region, which can
consequently have negative environmental impacts.
Genotype – Part of an organism’s genetic makeup that determines a specific
characteristic or trait.
Monoculture – A single, homogeneous culture lacking diversity. In the specific context,
this term is used to describe a population of single species where, under normal
conditions, would consist of a community of various plants.
Native – Originating and living or occurring naturally within the political confines of a
Country (GRCA, 2000).
Naturalize – To adapt or acclimate to a new environment and become established in that
environment.
Non-indigenous – Not originating or occurring naturally in the area.
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Phenotype – The observable physical or biochemical characteristics of an organism, as
determined by both genetic makeup and environmental influences.
Phenotypic plasticity – An ability to adapt to local conditions and habitats by evolving
physical characteristics and capabilities.
Rhizome – A horizontal, usually underground stem that often sends out roots and shoots
from its nodes. Many species reproduce asexually and spread by this method. Where
these structures exist, control generally becomes more difficult.
Unpalatable – Not pleasing to taste. In the specific context of this report, used to describe
plants that animals are unlikely to eat or use as a food source.
Weed – A plant growing in an area that is considered undesirable (can encompass
aesthetic, economic, and/or ecologically undesirable qualities).
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1.0

Introduction

rare Charitable Research Reserve is a not-for-profit charity located in Cambridge
Ontario. Cambridge is one of many cities in Southern Ontario that are located within the
Carolinian vegetation zone boundaries, the smallest, yet most biologically diverse
vegetation zone in Canada (Carolinian Canada, 2007). The 913 acres of land owned by
rare has been designated as an Environmentally Sensitive Landscape (ESL) and is home
to a number of endangered and species at risk.
rare’s mandate is to protect the land in perpetuity while providing research grounds for
various scientific areas of study including archeology, geomorphology, botany,
ornithology, natural history sciences, as well as ecological and environmental
management. As the largest urban greenspace in Canada, rare’s unique circumstances are
ideal for evaluating the effects and impact of urban exposure to various ecosystem
structures.
The terms exotic, alien, foreign, and introduced species have been used interchangeably
to describe species that have entered ecosystems and habitats out of their natural range. A
number of the exotic species found on rare property are highly invasive, that is, because
they do not occur naturally in the area, they have a competitive advantage over native
plants. These advantages can be caused by a lack of predators, an ability to adapt quickly
to changing conditions, or an ability to capture light, water, nutrients, or
reproduce/regenerate more efficiently, which enables them to succeed above others in
local conditions (Weston et al., 2005). When an invasive species establishes itself, it can
crowd out and replace native plants and change the natural plant community composition,
thereby reducing plant and animal diversity. In some cases, these plants can also secrete
chemical compounds into the soil to kill off the competition; a phenomenon called
allelopathy. Drastic changes in community composition and structure can even lead to
altered or impaired ecosystem functions and processes, such as hydrology, nutrient
cycling and fire intensity dynamics (Wardle et al., 1998; Schaffelke et al., 2006).
The official definition of invasive species differs slightly depending on the source, but
generally infers introduced species that spread rapidly in a new region, which can
consequently have negative environmental impacts (Ricciardi and Cohen, 2007). While
the description of this term is clear, the science of categorizing various exotic species that
have entered Canada’s ecosystems is not quite as black and white as its definition
implies. Measuring the invasiveness of a particular exotic species is generally based on a
number of its attributes, such as its growth rate, rate of spread, interactions with the
invaded environment (such as seed dispersal mechanisms), ability to spread across far
distances, ability to flourish in a variety of habitats (rather than being restricted to certain
environmental conditions), as well its ability to invade low or high grade habitat (Bass et
al., 2006). Thus the degree to which various exotic species pose ecological threats differs
on a species by species basis.
In 2002, the Ontario Society for Ecological Restoration (SERO) released a report entitled
Invasive Exotic Species Ranking for Southern Ontario which has categorized invasive
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species based on their negative effects. This report is the latest report of its kind and
further draws upon the Invasive Plants of Natural Habitats in Canada report released by
Environment Canada in 1993. While the SERO is currently working towards an updated
report, it has not been released to date. However the 2002 report has already ranked a
great number of the exotic species which are found on the reserve. The rankings assigned
to the species that were found on rare property have been included in this report in order
to provide a general idea of the severity of various species’ presence and abundance at
rare.
The ranking system in the SERO report includes 5 categories, they are as follows:
Category 1 is assigned to aggressive invasive exotic species that can dominate a site to
exclude all other species and remain dominant on the site indefinitely. Eradication may
be the only option for long-term success. These species have the ability to reproduce by
means that allow them to move across long distances and are considered a threat to
natural areas wherever they occur. Many of these exotics are dispersed by means of wind,
birds, animals, water, or vegetative reproduction. These species are said to be a top
priority for control, but notes that control may be difficult.
Category 2 is assigned to exotic species that are highly invasive but tend to only dominate
certain niches or do not spread rapidly from major concentrations. Many of these plants
tend to spread vegetatively (production of a new plant from a portion of the parent plant,
such as by a stem or branch) or by seeds that drop close to the parent plant. These plants
tend to persist in dense populations for long periods.
Category 3 is allocated to exotic species that are moderately invasive but can become
locally dominant when the proper conditions exist. Controlling plants designated as a
category 2 or 3 where necessary, is recommended by the SERO to limit their spread to
other areas.
Category 4 is assigned to exotic species that do not pose a serious threat to natural areas
unless they are competing directly with more desirable vegetation. It is said that these
species can often be tolerated in restoration projects if they are already present and may
eventually be replaced through natural succession or management. However they do
occupy space that native species may require and SERO suggests that they be controlled
where necessary to limit their spread to other areas. As rare’s property has been
designated as an Environmentally Sensitive Landscape home to a number of endangered
and species at risk, the invasive exotic species that have been labeled as a category 4
invasive, tend to be competing with more desirable native species. This is particularly
true in the cliffs and alvars region and the Hogsback forested region of rare. Therefore,
attention will also be given to species under this category, in this report.
Category 5 outlined by the SERO is entitled Potentially Invasive Exotic Species to
Monitor and includes species that have the potential to become invasive exotics in
Ontario and which tend to possess invasive characteristics on occasion, such as the
ability to reproduce aggressively. However, these species have not been shown to be a
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serious threat to natural areas in Ontario but the SERO notes that some of these plants
resemble indigenous species and could have simply been overlooked. As such, exotic
species that have been allocated to this category which have been found in abundance and
appear to possess invasive tendencies on rare property, have been addressed in this
report. Although not yet a problem here, some species in this category are known to
cause problems in other jurisdictions (Lamb, 2007).
Report Structure
There are a number of management options that are commonly used for controlling
invasive alien species. To avoid repetition and conserve space, these strategies have been
described in section 6.0 while those strategies that can effectively be used to control
individual species, have been outlined in section 7.0. Although the common management
options are outlined in section 6.0 of this report, some of the more unconventional
methods of eradication that have been discovered for certain species will be outlined
within the specific confines of the particular species description, located within sections
2.0 to 4.0 respectively.
There are a great number of invasive species growing on this property, some of which
have highly advanced/aggressive reproductive mechanisms and have demonstrated this
ability by exhibiting incredibly vast distributions across the property. In some of these
cases, successful management is likely unfeasible or impractical unless conducted on a
landscape scale. Nevertheless several species have restricted distributions and can thus be
managed effectively where populations have been found. For other exotics found on the
property, little information affiliated with their suspected invasive tendencies exists,
providing opportunities to explore these suspicions. Where research and management
recommendations have been suggested, they have been outlined on a species by species
basis and as such, are located within sections 2.0 to 4.0.
Mapping Accuracy
In the time period allotted, mapping each specie’s locations on a waypoint by waypoint
basis (exact coordinates derived from the handheld GPS Unit), proved unfeasible. As
such, in cases where the individual species was highly abundant and its distributions too
extensive, additional waypoints were manually added to the maps based on field
observations in order to provide an overall visual distribution of the species throughout
the reserve. In these particular areas, details of where these additional waypoints were
added are described within the Additional Field Notes section directly proceeding the
maps. It should also be noted that due to current political circumstances, exploring the
area on the south-west end of the property near Indian Woods and Langdon Hall to map
invasive species was not permitted, and therefore its invasive species composition is
unknown at this time.
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2.0

Widespread Aggressive Invaders

Most invasive species will invade only those habitats which can support them, while
others possess broad ranges of physiological tolerance and such high levels of phenotypic
plasticity, that they can invade a great number of areas and habitats with varying
conditions. Phenotypic plasticity is characterized by an ability to adapt to local conditions
and habitats by evolving its physical characteristics and capabilities, more specifically the
property of a given genotype to produce different phenotypes in response to distinct
environmental conditions (Pigliucci, 2001; Fuller, 2003). Whether a result of competitive
ecological interactions, an evolutionary adaptation in a changing environment, or simply
an opportunistic reality in a new setting, phenotypic plasticity has been observed in
countless of North America’s worst exotic invasive species. While the driving force
behind this competitive advantage is still the subject of much debate (Agrawal, 2001; van
Kleunen and Schmid 2003; Leger and Rice 2003; Vila et al., 2003; Blair and Wolfe 2004;
Bossdorf et al., 2004; Hoffmeister et al., 2005; Richards et al., 2006), nevertheless, this
trait is considered a staple of invasive species’ success in our ecosystems.
Invaders possessing this trait include some of the more widespread and threatening
invasive species located across rare property, and include such species as Garlic Mustard
(Alliaria petiolata), Dame’s Rocket (Hesperis matronalis), Common and Glossy
Buckthorn (Rhamus cathartica, Rhamnus frangula), Reed Canary Grass (Phalaris
arundinacea), and Purple Loosestrife (Lythrum salicaria).

2.1 Garlic Mustard – Alliaria petiolata
Garlic Mustard is a severe ecological threat to the habitats it invades. As such, it is
considered a category 1 invader by the SERO, and, has on a number of occasions, been
argued as one of the world’s worst invasive alien species (Invasive Plants of Wisconsin,
2007).
Alliaria petiolata’s highly invasive nature is attributed to its lack of predators (Global
Invasive Species Database -GISD, 2007), phenotypic plasticity (Richards et al., 2006),
allelopathic properties (Aminidehaghi et al., 2006), advanced reproductive mechanisms
(Rebek and O'Neil, 2006), and ability to invade undisturbed sites (GISD, 2007).
Garlic Mustard thrives and initiates in disturbed areas (GISD, 2007) but is capable of
proliferating into intact communities, such as the forest understory (Stinson et al, 2007).
Once established, Garlic Mustard is capable of forming dense stands by out-competing
and depriving native herbaceous and aboveground species of space, light, water and
nutrients (Murphy, 2005; Invasive Alien Plant Atlas of New England -IPANE, 2007).
Garlic Mustard not only diminishes native populations by competing for resources, but
also changes environmental conditions necessary for many native species survival. It
accomplishes this by altering the soil dynamics through the release of a chemical
compounds (glucosinolates) that change the soil’s microbial communities, microbial
communities (specifically, arbuscular mycorrhizal fungi) that significantly affect the
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health and survival of a great range of native understory and canopy plant species (Wolfe
and Klironomos, 2005; IPANE, 2007). This species has also been known to reduce
certain butterfly populations due to its toxicity to developing larvae (GISD, 2007;
IPANE, 2007).
Distribution
Garlic Mustard thrives in disturbed sites because seed germination is activated by soil
disturbance, and its seeds easily cling to shoes, clothing, and pets, making disturbance
sites like trails a significant vector for its spread (IPANE, 2007)
Garlic Mustard exudes an extensive range and abundance on the property, as such and
due to time constraints, this species was not mapped. However this species has been
noted growing within all areas and habitats at rare. This species was significantly less
abundant in the more pristine undisturbed habitats including within the un-trailed regions
of the alvars (see Appendix III), and in the interior of Hogsback. Garlic Mustard was
particularly abundant in the understory of the various canopied areas along the
floodplains of the Grand River, where the agricultural fields (i.e. within Preston and Blair
Flats) mark the outer boundary. It is also growing abundantly along the roads, the alvar
trails, in the hedgerows between the agricultural fields, as well as in and around the forest
edges (both alvars region and Hogsback).
Management Options
Garlic Mustard is considered one of the most threatening invasive species because of the
difficulty associated with its removal and eradication. An ability to self-pollinate (GISD,
2007), produce over 1,800 seeds per square meter annually (Ohio Perrenial and Biennial
Weed Guide, 2007), and germination upon soil disturbance are some of the mechanisms
responsible for this species pervasiveness. While pulling, mowing and flower cutting,
have been suggested as management options, they have generally been greeted with only
minor success (see Table 7.1 for the sources that contain details on these methods). As
such, other options have been the subject of research.
Murphy (2005) discovered that planting a native perennial (Bloodroot – Sanguiria
canadensis) can successfully out-compete small local populations of Garlic Mustard,
when planted in certain densities (9 and 11 ramets/m2). Another significant study
discovered that using glyphosate (a common herbicide) reduces Garlic Mustard
populations without negatively impacting native species and that some native species
respond positively to a single-year reduction of Garlic Mustard (Carlson and Gorchov,
2004). It should also be noted that when mechanically pulling Garlic Mustard, the upper
half of the root must be removed as well, in order to prevent re-sprouting at the root
crown (University of Wisconsin, 2007; Lamb, 2007).
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2.2

Dame’s Rocket – Hesperis matronalis

Dame's Rocket is native to Eurasia and has become widespread throughout all provinces
in Canada (Scoggan, 1978-79). SERO has considered Dame’s Rocket as a category 1
invasive. As one of the most widespread invasive species found on the reserve (see Map
2.1), this plant has clearly demonstrated its overpowering nature on rare property.
Advanced studies involving the ecological threats in terms of soil dynamics or predatorprey relationships are minimal, however it is clear that Hesperis matronalis out-crowds
native vegetation. A number of competitive advantages may be attributed to Dame’s
Rocket’s success in a variety of habitats such as advanced reproductive capabilities
including strong scent and colour associations which maximize its attraction to certain
pollinators, consequently deterring them from native species (Majetic et al., 2007) and an
ability to withstand and thrive in high levels of disturbance associated with old fields and
roadside conditions (Rothfels et al, 2002; Beaton and Dudley, 2004).
Distribution
Hesperis matronalis invades a large range of habitats and is frequently found in riparian
or wetland habitats, as well as rich open woods and woodland edges. It is also generally
found in disturbed areas such as along roads and trails (IPANE, 2007; Wisconsin
Department of Natural Resources, 2007).
These observations coincide with conditions in the areas most populated by Dame’s
Rocket on rare property. The following edge habitats and disturbed areas at rare are
heavily invaded by Dame’s Rocket: all along Blair Rd., along the trails running through
the alvars, around the parking lot at Preston Flats, around and behind the Slit Barn,
around Springbank Farm, and sporadically within the edge habitat around Hogsback and
in the buffer zones surrounding the agricultural fields on the south end of the property.
This species is also well established in the riparian and open fields all along the north and
south bank of the Grand River. Dame’s Rocket has been found in particularly large and
dense patches in the open meadows within the transition zone (particularly the north end)
between Blair Flats and the alvars, as well as within the meadows located between the
cliff’s edge and the river.
Although Hesperis matronalis prefers to invade sunny habitats, which is evident in both
Preston and Blair Flats (the understorey of these canopied areas are infested with Garlic
Mustard, not Dame’s Rocket), and throughout the alvars open areas, Dame’s Rocket has
also been found to take over understory floodplain forest habitats (eg. within the closed
canopied forested area located on the north side of Blair Rd. across from Langdon Hall
area; see Map 2.0).
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Map 2.0 Dame’s Rocket (Hesperis matronalis) Distribution at rare
Additional Field Notes
Although Hesperis matronalis was found growing along the trail systems throughout the
alvars (See appendix III for trail maps), there were various open canopied fields where
extremely dense (by visual estimation, making up approximately between 50 and 90% of
the vegetation) stands of Dame’s Rocket exist. It should be noted that while these areas
were marked where found, it is likely that others exist.
It should also be noted that while Dame’s Rocket has been found growing sporadically
throughout the vegetation buffers surrounding the agricultural fields on the south end of
the property, these patches were not marked on a waypoint by waypoint basis.
Management Options
Surprisingly, although Hesperis matronalis has been identified as a problem invasive
species, experimentation or confirmation of the effectiveness of different management
techniques has not been found in the literature. As such, research opportunities to explore
different restoration techniques at rare, is significant.

2.3 Buckthorn – Rhamnus spp.
Both Common (Rhamnus cathartica) and Glossy Buckthorn (Rhamnus frangula) are
category 1 invasives that can take the form of a shrub or tree depending on
circumstances. These species are known to form dense, sometimes impenetrable, thickets
which shade and out-crowd native shrubs and herbaceous species (IPANE, 2003) and
degrade wildlife habitat (Minnesota Department of Natural Resources, 2007). Both these
species are also known to decrease the success of native plant seedling establishment
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(Frappier et al., 2004; GISD, 2007) and play host to crown rust, a disease that can
severely affect agricultural production of oat crops (GISD, 2007; Minnesota Department
of Natural Resources, 2007), and the Soybean aphid (Aphis glycines), a pest that affects
soybean crops (Ragsdale et al., 2003).
Common Buckthorn – Rhamnus cathartica
Common Buckthorn, also known as European Buckthorn, is native to Europe, as well as
North and West Asia. Rhamnus cathartica commonly creates even aged thickets. Its
success over native species can be attributed to its extended growing season, its capacity
to regenerate from cut or burned counterparts, and its ability to spread over large
distances, with the help of birds and small mammals depositing the seeds of their highly
palatable berries (GISD, 2007; IPANE, 2007).
Large populations of this species can change soil nutrient dynamics, specifically, increase
Nitrogen and Carbon concentrations by depositing extensive, annual leaf litter (Heneghan
et al., 2004). Large populations have also been found to have negative impacts on local
bird populations such as such the American Robin (Turdus migratorius), by increased
predation resulting from inadequate coverage provided by nesting in these low branching
shrubs and trees (Schmidt and Whelan, 1999).
Glossy Buckthorn – Rhamnus frangula
Glossy buckthorn is native to North Africa, Asia, and Europe. In addition to its impacts
described above, Rhamnus frangula’s extensive shallow root system is likely a strong
below ground competitor. In contrast to European Buckthorn, this species is likely to
succeed better in wetland habitats than woodlands (GISD, 2007), however this distinction
was not obvious during field observations.
Distributions
Glossy and Common Buckthorn were generally found growing together and invading the
same areas. To say the least, Common and Glossy buckthorn were found in abundance in
all habitat types at rare. Buckthorns of both varieties have been found growing
abundantly along the trail networks throughout the alvars, and have also been noted to
penetrate the interior to a larger extent on the east end of the alvars, whereas the middle
regions largely consist of maples, and other native canopy species. Buckthorns were also
growing in abundance within the hedgerows along the roads and between the agricultural
fields on the south end of the property as well as sporadically throughout the fields and
riparian areas on both the north and south bank of the Grand River. Buckthorns were also
noted to make up the vast majority (~80-100%) of the species within the edge habitat
surrounding Hogsback.

13

2.4 Reed Canary Grass – Phalaris arundinacea
Phalaris arundinacea is said to be native to Europe and has been deemed a potential
invasive by the SERO at this time due to inconclusive evidence of its origin. An invasive
exotic or an aggressive native weed, in either case, Reed Canary Grass is a semi-shadetolerant, highly competitive species with the ability to form dense, persistent, monotypic
stands in moist soil conditions which displaces indigenous vegetation. In addition, this
species can alter natural ecosystem dynamics by constricting waterways, promoting
erosion downstream by increasing water velocity, and is of little value or use for
surrounding wildlife (GISD, 2007).
Distribution
This species is known to invade wetlands, moist meadows, and riparian areas. Reed
Canary Grass has demonstrated a dominating invasive nature over various areas of rare’s
landscape. Due to its vast distribution, this species was not mapped, however its general
locations are known. Phalaris arundinacea has been found growing, and in many cases,
dominating the riparian habitat on both the north and south bank of the Grand River. It’s
also growing in patches within the roadside ditches, and within various wet meadows
within the transition between Blair Flats and the Cliffs and Alvars Region.
2.5 Purple Loosestrife – Lythrum salicaria
Lythrum salicaria is native to Europe (extending from Great Britain to central Russia),
Japan, Manchuria China, southeastern Asia, and northern India (GISD, 2007). It was
brought over to America as an ornamental garden plant, and has since then become one
of the most heavily studied invasive alien species in North America due to its highly
visible rapid nature of taking over wetlands. Purple Loosestrife has been given category 1
stature.
Once established, Purple Loosestrife is capable of dominating entire wetlands by
replacing native vegetation with vast monocultures, thereby drastically decreasing local
biodiversity (Hager and Vinebrooke, 2004; Pysˇek and Prach, 1993). Purple Loosestrife
can also block, slow down, or completely diminish waterways and does not provide as
effective cover or food source as native wetland plants do (GISD, 2007). In addition, this
species hybridizes with Winged Loosestrife (Lythrum alatum), a native loosestrife
species that is currently been tagged as a species at risk in Ontario (Ministry of Natural
Resources, 2007). Repeated hybridizations with Purple Loosestrife can deplete Winged
Loosetrife’s gene pool, increasing its risk of becoming endangered (Invasive Plant Atlas
of New England, 2007).
Distribution
Lythrum salicaria will invade sunny or partially sunny areas with moist soil, and
preferably shallow waters such as wetlands, ditches, and riparian areas along streams and
rivers but does not however, thrive in deep-water conditions. In addition, exposed soil in
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disturbed areas increases Purple Loosestrife invasion by promoting seed germination
(GISD, 2007; IPANE, 2007).
At rare, Purple Loosestrife is growing in the ditches along Blair Rd. as well as within the
marsh communities found along the sides (most are found on the North side) of Blair Rd.
Purple Loosestrife was also found growing sporadically: along the riparian areas of the
Grand River; along Newman and Cruikston Creek; around the cat-tail pond located at the
west entrance of Hogsback just in front of Newman Rd and; within the Newman Creek
Marsh.

Map 2.1 – Purple Loosestrife (Lythrum salicaria) Distribution at rare.
Additional Field Notes
It should be noted that although it is difficult to depict from the map, Purple Loosestrife
is not growing in large monocultures along the Grand River, but rather sporadically and
in relatively few numbers (each waypoint represents one plant). This observation is in
contrast to the very dense populations (generally making up between roughly 30 -60%
vegetation cover) in the wetland mash habitats and within the ditches located on either
side of Blair Rd.
This is likely due to the presence of the beetle Galerucella pusilla, a biological control,
which was released in and along the Grand River watershed in 1997, by the University of
Guelph, working with the Grand River Conservation Foundation, Environment Canada,
the GRCA, volunteers and others (GRCA, 2007).
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2.6 Recommendations for Widespread Invaders
Due to the extensive distributions of these species, large scale management will likely be
necessary to eradicate these invaders. Large scale restoration will have a great impact on
surrounding vegetation, and care must be taken to ensure that control techniques do not
have dire consequences on native vegetation (e.g. herbicide use, release of biological
controls, mowing) or promote invasive re-establishment by triggering regenerative
mechanisms (such as soil disturbance triggering seed germination) or by creating room
for invasives that aren’t effected by the control method to take over (sometimes an issue
with prescribed burns or mowing). As such, substantial consideration must be taken to
determine an effective management strategy for these species. The difficulty, heavy
labour, and money that would be necessary to implement successful control strategies for
these populations, will also require careful planning. In addition, where data is currently
inconclusive regarding effective large scale restoration strategies, a number of
opportunities exist to explore these techniques.

3.0

Terrestrial Invaders
3.1 Main Problematic Alvar Invaders

The cliffs and alvars region of rare property have a number of dominant problem
invaders which are creating a number of ecological issues in this particular area. These
particular invasive plants are taking up a vast amount of the space available in this area
where native species would normally prosper. These plants, from most abundant to least
(based on observation and mapping) include: Common and Glossy Buckthorn (see
section 2.3 for details), Common Barberry (Berberis vulgaris), Japanese Barberry
(Berberis thunbergii), privet (Ligustrum spp.), and honeysuckle (Lonicera spp.).
3.1.1 Barberry – Berberis spp.
Both Common and Japanese Barberry are capable of forming spiny dense stands that
shade out and limit the growth of native plants reducing wildlife habitat and forage. They
are shade tolerant, and can form these dense stands in a variety habitats ranging from
closed canopy forests, to woodlands, wetlands, pastures, meadows and wastelands
(IPANE, 2007, USDA Forest Service, 2006).
Common Barberry (Berberis vulgaris) is native to Europe and is a category 2 invader.
This species produces a large number of seeds which have a high germination rate
(transported to new locations by birds and small mammals that eat it), and also acts as an
alternate host for wheat rust, Puccinia graminis (USDA Forest Service, 2006)
Japanese Barberry (Berberis thunbergii) is native to Japan and is considered a category 3
invasive. Large stances of Japanese Barberry can alter soil pH, nitrogen levels, and
biological activity in the soil (Plant Conservation Alliance, 2007)
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Distribution
While European Barberry is far more common, both barberry species were found
growing in abundance in the Cliffs and Alvars Region. Both these species were also
noted growing around the edge habitat of Hogsback, where it appears they are creeping
their way into the interior.

Map 3.0 – Common and Japanese Barberry (Berberis spp.) Distribution at
rare
Additional Field Notes
The map above is accurate to each plant’s specific coordinates. Due to inaccessibility of
certain areas throughout the cliffs and alvars region and Hogsback (impenetrable thickets
and wetland barriers) and time contraints, the west half of both Hogsback and the Cliffs
and Alvars region were not thoroughly explored, and more populations might be found in
these areas.
3.1.2 Privet – Ligustrum spp.
Privet species have been clumped together into one category as different species of privet
commonly hybridize together, and pure strains are not very common (IPANE, 2007). The
privet that has been observed growing throughout the cliffs and alvars region most
closely resembles European Privet (Ligustrum vulgare). Privet has been allotted as a
category 4 invasive. Privet is capable of escaping to form dense thickets that can crowd
out native species.
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Distribution
Privet is common throughout the Cliffs and Alvars Region, and has been found nearly as
frequently as barberry spp.

Map 3.1 –Privet (Ligustrum spp.) Distribution at rare
3.1.3. Honeysuckle spp. – Lonicera ssp.
There are a few species of invasive honeysuckle growing throughout rare property.
These honeysuckles are nearly identical in branch formation, and leaf colour and shape.
The only defining feature between these varieties is their flower colour, which vary from
different shades ranging from pink to white. The dark pink flowers are characteristic of
Tartarian Honeysuck (Lonicera tatarica) and the white flowered variety is characteristic
of Morrow’s Honeysuckle (Lonicera morrowii). Determining their precise identification
becomes difficult as Tartarian Honeysuckle is said to rarely have white flowers (IPANE,
2007) but its not unheard of. The other white flowered varieties of honeysuckles that
exist possess slightly different leaf shapes than the ones found at rare. As such it is
currently inconclusive whether these (and there are many) are simply a rare white
variation of Tartarian Honeysuckle or a hybrid between another variety of honeysuckle
such as Morrow’s Honeysuckle or is Morrow’s Honeysuckle itself. In addition, Morrow’s
Honeysuckle commonly hybridizes with Tartarian Honeysuckle to produce what has been
named Bell’s Honeysuckle (L. bella), which also exhibits highly invasive tendencies. In
any case all the aforementioned honeysuckle species have been determined as category 1
invasives, which are known to form dense stands, suppress native vegetation and quickly
spread by means of birds. In addition, most varieties of honeysuckle are controlled in the
same manner (especially the 3 varieties mentioned).
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Distribution
Lonicera spp. have been found growing in abundance throughout the property.

Map 3.2 – Honeysuckle (Lonicera spp.) Distribution at rare

3.1.4 Recommendations for Main Problematic Alvar Invaders
The shrubs mentioned above as well as the buckthorn can all be controlled by mechanical
or herbicide control methods (see table 7.0 for details on the most effective methods of
species removal). While these species are widespread they are particularly detrimental in
the higher quality habitats such as the Cliffs and Alvars Region as well in the edge habitat
surrounding Hogsback (as they will likely penetrate into the interior in a matter of years).
As such it would be beneficial to remove these species where feasible.

3.2 Invasive Exotic Trees and Shrubs
3.2.1

Scot’s Pine – Pinus sylvestris

Scot’s Pine is native to Eurasia and has been given a category 2 invasive ranking. Scot’s
Pine invasions can lead to a major shift in lifeform dominance, increase in biomass
(which can effect hydrology and fire behaviour) and change nutrient cycling patterns
(Richardson and Higgins 1998). Scot’s Pine is able to quickly establish a dense mat of its
seedlings and is known to grow quickly and aggressively as well as create root systems
that dominate the substratum which permits only Scots pine to survive (USDA, 2006). It
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should be noted that this species was historically planted as Christmas trees and for
erosion control purposes (Rideau Valley Conservation Authority, 2007).
Distribution
There are several areas of concern on rare property. The most obvious monoculture of
this species, is the pine plantation located on the south-east corner of the property. This
area is dominated by Scot’s Pine to the point where very little other vegetation is
growing. Scots Pine is also growing in abundance throughout the east end of the Cliffs
and Alvars Region, see Map 3.3.
Recommendations
Eradicating known populations should take high priority as this species is relatively easy
to control (see table 7.0 and 7.1 for details) and is currently consuming a great amount of
space that could otherwise serve as high quality habitat.

3.2.2 Common Lilac – Syringa vulgaris
Common Lilac is native to southern Europe has been allotted category 2 by the SERO.
While it has been acknowledged that this species can become invasive, very little
scientific literature has been written on its account.
Distribution
There are a number of dense stands of lilacs across rare property which are depicted
(without manipulation) on the map. Most apparent is the population that is growing just
east of the Slit Barn near the Grand Trunk Trail. There are numerous young lilacs
establishing in close proximity to each other in this area.
Recommendations
Known populations of Syringa vulgaris should be eradicated where feasible starting with
the area mentioned above.
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Map 3.3 Scot’s Pine (Pinus sylvestris) and Common Lilac (Syringa vulgaris)
Distribution at rare

3.2.3 Autumn Olive – Elaeagnus umbellata
Autumn Olive is native to China, Korea and Japan. Elaeagnus umbellata is considered to
be a category 1 invasive according to the SERO. This plant establishes well in both the
interior and edges of forest communities allowing this species to create high levels of
ecological damage throughout forest environments. This species also tends to out-shade
other plants, and is a good competitor due to its ability to fix nitrogen. This plant is said
to alter the soil’s nitrogen cycle due to its nitrogen-fixing abilities which can adversely
affect those native species adapted to infertile soil conditions (Eckardt and Sather, 1987).
As such a high priority should be given to eradicating this species (Yates et al., 2004). In
addition, Autumn Olive’s invasive stature can be credited to the plant’s: prolific fruiting;
rapid growth; wide dissemination by birds; suspected allelopathic properties (Orr et al.,
2005); ability to easily adapt to various sites; change the Carbon: Nitrogen ratio to favour
its own growth (Baer et al., 2006); its aggressive competitive nature against native
species, and; its ability to resprout quickly after being cut or burned (Eckardt and Sather,
1987).
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Distribution and Field Notes
Luckily, very few Eleaegnus umbellata plants have been found on rare property at this
time (see Map 3.4).
Recommendations
As extensive research has already determined the negative effects this species has on
natural ecosystems and explored different control options for this species, research
opportunities involving this species are minimal. As such, applying the cut-stump method
of control to all known locations of Elaeagnus umbellata as soon as possible is
recommended in order to prevent further spread of this species into the Cliffs and Alvars
Region of rare.
3.2.4 Perfumed Cherry – Prunus mahaleb
Perfumed Cherry is native to central and southern Europe and is considered a potential
invasive according the SERO. Studies involving Perfumed Cherry in terms of its effects
on Canadian ecosystems or its invasive nature are limited. Perfumed Cherry is known to
have a complex seed dispersal system using a number of vectors such various birds and
small mammals, however their depositing distance is not great (<100m), implying that it
does not spread over great distances (Bass et al., 2006). While both these traits (dispersal
mechanisms and depositing distance) are generally used to measure invasiveness, Bass et
al.’s findings are somewhat contradictive and have not made any clear conclusions about
whether this species is a major threat or not. While Bass et al., 2006, concluded that
Prunus mahaleb spreads in a small slowly expanding fashion (with an average spreading
rate of 20m per year) in a forest community located in northern New South Wales, more
research may be necessary to determine whether this species is likely to invade Canadian
ecosystems and what ecological impacts it will have on those systems. It should also be
noted that this species is known to be locally abundant in Cambridge, however is not
widespread in Ontario (Lamb, 2007).
Recommendations
Until more data is available, this species should be monitored, and new establishments
should be noted.
3.2.5 European Highbush Cranberry – Viburnum opulus
European Highbush Cranberry is native to Europe, North Africa and northern Asia.
While it is not currently listed by the SERO (2002), it will likely be listed as a category 3
invasive upon the next revision of the list (Lamb, 2007). The majority of scientific
literature affiliated with European Highbush Cranberry involves studies on the
commercial value of its fruits and very few ecological studies have been conducted on the
invasive nature of this species to date.

22

Kollmann and Grubb (2002) did extensive physiology and biogeography research on
Viburnum opulus, and while its distribution throughout the world is relatively wide, they
do not touch on any possible invasive tendencies demonstrated by the plants distribution.
The USDA has also characterized Viburnum opulus’s distribution as scattered throughout
much of its range (USDA, 2002). These findings, in addition to the low distribution of
this species found on rare property (see Map 3.4), may suggest that this species simply
incorporates itself into North-America’s ecosystems without creating much damage.
Nevertheless, one report has been found to view this species as an invasive plant; the
Working List of the Invasive Plants of Wisconsin which was released in 2003 by the
Invasive Plants Association of Wisconsin (IPAW). This report has noted that European
Highbush Cranberry’s ecological impact (based on the species competitive ability, rate of
spread and feasibility of control) is relatively low, giving it a rating of 3.8 out 10. With
the exception of this report, no accounts recording European Highbush Cranberry as a
problematic species have been found to date.
The U.S. Department of Agriculture does mention however, that the native American
variety (var. americanum) is known to hybridize with cultivated or escaped ornamental
forms of var. opulus, which may result in the gradual degradation or loss of the native
genotype (USDA, 2003).
Recommendations
Given that the cranberry bushes found on rare property have been identified as European
Highbush Cranberry which have likely escaped from local gardens, if research
opportunities are not exploited within the next couple of years, the precautionary
principle should be taken and known populations should be eradicated. This will avoid
further spread and establishment and minimize the possibility of loosing native American
Cranberry genetics.
3.2.6 Wayfaring Tree – Viburnum lantana
Viburnum lantana is native to Africa, temperate Asia, and Europe. Wayfaring Tree is not
currently listed by SERO, and while no studies involving Viburnum lantana in an
invasive species context have been found in the scientific literature at this time, the
USDA has categorized this plant as a potential invasive. If research opportunities fail to
develop at rare, known populations should be eradicated, however this species should be
given low priority until further data is available.
3.2.7 Multiflora Rose – Rosa multiflora
Multiflora Rose is native to Japan and has been allotted as a category 1 invasive. This
species can enter and colonize gaps in high-grade habitat as its seed are dispersed by
birds such as the Mockingbird, Cedar Waxwing and the American Robin (IPANE, 2007).
While Multiflora Rose has been shown to invade the interior of forests, it has been noted
to exhibit much higher densities around forest edge habitats (Yates et al., 2004) and is not
thought to be as likely to aggressively invade mature forest stands in the absence of

23

extensive or reoccurring disturbance due to competition with native trees and shadetolerant shrubs (Munger, 2002). Multiflora Rose can tolerate a wide range of
environmental conditions, and produces mass amounts of seeds that remain viable in the
seed banks for extended time periods (10-20 years; IPANE, 2007). This species can form
impenetrable stands and exhibits its most invasive properties in disturbed sites such as
along roadsides, powerline corridors, in pastures, fields but also invades prairies and
woodlands subject to disturbance.
Distribution and Recommendations
Rosa multiflora is most abundant in the edge habitat of Hogsback’s forest and within the
vegetation buffers surrounding the agricultural fields at the south end of the property. It is
recommended that where plants that have been found, control measures should be taken.
The plants that are surrounding Hogsback should be given higher priority as they can
spread clonally through their branches (GISD, 2007) and thus are likely to be the first to
penetrate Hogsback’s interior, however, as these plants are also dispersed by birds,
controlling all plants will prove more successful in eradicating any future issues with this
species. There are a number of successful management options for Multiflora Rose (See
Table 7.0). Burning and use of biological controls are not recommended as they affect
native vegetation and current populations are controllable by other means.
Additional Field Observations
Although not depicted in Map 3.4, there are known populations of this species growing
on the very south end of Hogsback. Integrated management with the property owner
should be arranged for a more successful suppression of this species.
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Map 3.4 Autumn Olive (Elaeagnus umbellata), Perfumed Cherry (Prunus
mahaleb), European Highbush Cranberry (Viburnum opulus var. opulus),
Wayfaring Tree (Viburnum lantana), and Multiflora Rose (Rosa
multiflora) Distributions at rare
3.2.8 Norway Maple – Acer platanoides
Norway Maple is native to Asia and Europe and has been categorized as a category 2
invasive. Norway Maple has achieved this status because this species does not rely on
disturbance or edge habitat to establish and where it does establish, it creates a dense
overstory that reduce the ability for light to penetrate the species below. Native tree
species and understory species richness are known to decline where Acer platanoides has
successfully established. Norway Maple seedlings are also less susceptible to predation
(than native tree seedlings), are highly shade-tolerant and tend to dominate the area’s
seedbank. Acer platanoides is also known to modify the habitats it invades, alter the soil
microbiota to favour its own growth, and is allelopathic against other native species. In
addition, this species prevents shrub and understory development which leaves the soil
vulnerable to erosion and open to invasion by other invasive exotic species.
Unfortunately due to time constraints and the difficulty associated with easily spotting
and distinguishing this species from sugar maple, this species was not mapped at this
time. However, it has been noted to be growing sporadically along northern most trail
parallel to the Grand River (See trails map; Appendix III).
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Recommendations
Due to the amount of damage this species is capable of, it is highly recommended that
this species be monitored. While its locations are not defined at this time, it may be
beneficial to inform staff members, volunteers or other individuals who are commonly
walking the trails throughout the cliffs and alvars region to keep an eye out and report any
sightings of this species. Further recommendations regarding this subject are outlined in
the conclusions and recommendations section (section 7.0) of this report.
3.2.9 Crack Willow – Salix fragilis
Salix fragilis is a category 3 invasive native to Eurasia. This species can form pure
stands, dominate wetlands, and is known to hybridize with native willow species such as
black willow (Salix nigra). This species can also easily proliferate from detached twigs
floating downstream. A couple of Salix fragilis plants have been found growing along the
riparian area on the south bank of the Grand River, but have not been mapped at this
time. These trees will be relatively easy to relocate and discard where found.

3.3 Shade-tolerant Forest Invaders
3.3.1 Goutweed – Aegopodium podagraria
Goutweed is native to Europe and is a category 1 invasive. Aegopodium podagraria is an
aggressive competitor which forms dense patches, displaces native species, and greatly
reduces biodiversity in the ground layer. Goutweed patches are also known to inhibit
coniferous and various other native tree establishment (Garske and Schimpf, 2007)
Due to time constraints, Aegopodium podagraria L. has not been mapped, however it has
been noted to grow in a number of areas. Goutweed has been found sporadically in the
understorey of the canopied areas between the South bank of the Grand River and the
agricultural grounds of Blair Flats and similarly in Preston Flats. Goutweed has been
found to grow in sporadic but dense patches within the alvars, generally in areas that do
not waver far from the trail systems.
3.3.2

Moneywort - Lysimachia nummularia

Moneywort is native to Europe and southwest Asia, and has been given category 2
invasive species ranking. This species can choke small springs and seeps in rich woods
(IPANE, 2007).The USDA notes that little is currently known about the direct ecological
impact of Moneywort, but a growing concern is that the dense monoculture mats formed
by this exotic species may prohibit the establishment of more desirable native plant
species. In addition, this species is presently widely distributed, and continues to expand
into new areas. Very few scientific publications to date have discussed the invasive
nature of Lysimachia nummularia. The most relevant publication found, looks at the
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spread of invasive species in the United States from a historical perspective (Mack,
1991). There is great opportunity to study this species at rare.
Distribution
This species displays its vigorously invasive characteristics in moist areas such as wet
meadows, swamps, floodplain forests, stream banks, bottoms, ditches, roadsides and
along the banks of small water bodies. It prefers moist, rich, shaded soils (UDSA, 2007)
This species is displaying this nature is the understory habitat of a couple of forested
regions near the floodplains of rare. See Map 3.5.

3.3.3 Greater Celandine – Chelidonium majus
Greater Celandine is native to Eurasia from Spain to Turkey and Russia, north to Great
Britain and Ireland and south to North Africa (IPANE, 2007). While this plant has not
been included in the 2002 SERO list, it will likely be included as a category 2 or 3 in the
revised version (Lamb, 2007). It’s been established that Chelidonium majus “can become
abundant in minimally managed situations, and can outcompete other native herbaceous
plants” (IPANE, 2007). While this plant has been sited all over England, the United
States and Canada, the threat of this species in Ontario ecosystems has not been well
documented at this time. However, its relative Lesser Celandine (Ranunculus ficaria L.)
is a known aggressive wetland and woodland invader that has a significant impact on the
native spring-flowering plant community (Ontario Wildflowers Plant Conservation
Alliance, 2007). Luckily, Lesser Celandine has been not been found on rare property at
this time. However, Greater Celandine has been growing sporadically throughout the
property; its been noted growing on cliff faces, at the base of the cliffs in the Cliffs and
Alvars Region, and in various disturbed areas throughout the property such as along
roadsides. See Map 3.5.
Recommendations
Populations should be removed where found, but should be given relatively low priority
in comparison to other more threatening invasive species.
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Map 3.5 Moneywort (Lysimachia lummunaria) and Greater Celandine
(Chelidonium majus) Distributions at rare

3.4

Old Field and Meadow Invaders

There are a great number of old field and meadow invaders thriving on rare property.
These have been listed and described according to their observed abundance and
distribution, and are generally ordered beginning with the most to least apparent on the
property.
3.4.1 Canada Thistle – Cirsium arvense
Canada Thistle is native to Europe, the eastern Mediterranean, and likely northern
Europe, western Asia, and northern Africa, however it’s been widespread for so long that
its precise origin is difficult to establish (IPANE, 2007). Canada Thistle is a category 1
invasive and, once established, it crowds out and replaces native grasses and forbs, and
changes the natural plant community composition and structure. Dense stands of Cirsium
arvense also tend to shade out other plants, and compete for soil resources (Huthchison,
1990; Thunhorst and Swearingen, 2007). Canada Thistle is also a known allelopath and
releases chemicals such as phenylpropenic acids into the surrounding soil which is known
to inhibit seed germination in other plants (Burda and Oleszek, 2004). Cirsium arvense
acts as a host to a number of insects and viruses that are undesirable to farming
operations; bean aphid, stalk borer, sod-web worm, and cucumber mosaic virus (GISD,
2007). Canada Thistle is also suspected of contributing to the endangerment of Colorado
butterfly plant in Wyoming (Global Invasive Species Database, 2007).
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Distribution
Canada Thistle is known to invade, and threaten non-forested communities such as
prairies, meadows, old fields, waste places, fence rows, and along roadsides (Hutchison,
1990) but can also invade wet areas with fluctuating water levels such as along
streambanks, in ditches, sedge meadows and in wet prairies (Hutchison, 1990; Thunhorst,
G; Swearingen, JM. 2007). Areas that are reverting naturally to native species, and/or are
undergoing manipulative restoration management, are also highly susceptible (Hutchison,
1990). These conditions are consistent with those in areas which are heavily invaded by
Canada Thistle on rare property.
Canada Thistle has been found in abundance growing within the roadside ditches, in the
fields adjacent to the Bauman Creek floodplain wetlands, in the vegetation buffers
between the agricultural fields, within various meadows located on the property and in
patches within the regenerating fields located on the east end of the property.

Map 3.6 Canada Thistle (Cirsium arvense) Distribution at rare
Additional Field Notes
It should be noted that the sporadic patches of Canada Thistle growing within the buffer
strips around the agricultural fields at the south side of Blair Rd. or those growing along
the Grand River and within its floodplains were not mapped on a waypoint basis, but
were manually added to provide a visual for the species general distribution. All other
patches throughout the fields on the property are accurate to a coordinate level.
Management Options
Canada Thistle is very persistent and difficult to control. Its been noted that control
efforts may be more successful when the plant is under environmental stress and that
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cutting or applying herbicide to shoots after a very severe winter may add sufficient stress
to kill plants (Global Invasive Species Database, 2007). In addition cutting while the
plant is at the height of its growth period (i.e. when it is in flower; summer) has been
known to be effective (Lamb, 2007).

3.4.2 Hedge Bedstraw – Galium mollugo
Hedge Bedstraw is native to Eurasia and has been categorized as a category 2 invasive.
This species out-competes forage species, reducing the value of the stand. This weed has
been known to cause problems in re-vegetation areas (Mersereau and DiTommaso,
2003). Hedge Bedstraw is considered a successful invasive species due to its ability to
colonize and proliferate in areas such as established meadows where most invasive
species do not thrive. In natural meadow communities, Hedge Bedstraw is often a
dominant species that is capable of colonizing areas left vacant by the death and/or
displacement of other species. Under favourable conditions, G. mollugo growth and
clonal expansion can increase rapidly (Mersereau and DiTommaso, 2003). This invasive
is also known to contain the toxin anthraquinone that can cause systemic toxicity and skin
disorders in mammals. Poor animal performance on high diets of smooth bedstraw has
been observed (Government of New Brunswick, 2007).
Distribution
Hedge Bedstraw is widespread throughout many of the old fields, meadows and
floodplains throughout rare. The following map provides a general overview of where
this species is growing, however its density should not be deciphered from this map as it
generally grows within a community of weeds and other native field species.

Map 3.7 Hedge Bedstraw (Galium mollugo) Distribution at rare
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Additional Notes
It’s been found that Galium mollugo is generally tolerant to herbicides such as 2,4-D,
MCPA, 2,4-DB, and dicamba (Mersereau and DiTommaso, 2003). The use of 2,4-D
pesticides should be avoided in any case due to the environmental implications affiliated
with its use.

3.4.3 Crown Vetch – Coronilla varia
Crown Vetch, Coronilla varia, is a category 1 invasive native to Eurasia and is known
invade and crowd out native vegetation in thickets, fields, meadows, prairies and
roadsides, and disturbed sites (SERO, 2002; Illinois Department of Natural Resources,
2007; GISD, 2007).
Crown Vetch is known specifically to: aggressively proliferate by means of excessive
seeding and clonal propagation by its rhizomes; decrease native plant biodiversity; alter
natural successional processes; alter ecosystem function and nutrient cycling (increases
Nitrogen concentrations in soil); change natural fire dynamics by altering the fuel load
and; is poisonous to single stomached animals if ingested in large quantities (GISD,
2007).
Distribution
See Map 3.8.
Recommendations
Controlling Cow Vetch populations will be difficult, as mechanically pulling the species
will be incredibly labour intensive given its large distribution and incorporation within
established field communities. In addition, it is difficult to mechanically remove given
that it grips and wraps itself around the surrounding vegetation with its vine-like coiling
tendrils. Other methods of control will have implications of the surrounding vegetation.
An integrative management plan will need to be sought to control this species, and will
likely vary from area to area.
3.4.4 Cow Vetch – Vicia Cracca
Cow Vetch, Vicia cracca, is a category 2 invasive native to Eurasia and is known invade
and crowd out native vegetation in thickets, fields, meadows, prairies and roadsides. Cow
Vetch is not as heavily dependent on disturbance as Crown Vetch (SERO, 2002; Illinois
Department of Natural Resources, 2007; GISD, 2007).
Cow Vetch reproduces by clonal propagation and from producing copious amounts of
seeds which remain viable for many years. It is common to find large Cow Vetch seed
banks. Cow Vetch has intermediate shade-tolerance, is tolerant of all soil textures, pH
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levels ranging from 4.9 to 7.0, and it is highly tolerant of fire, drought, and calcium
carbonate. It is also capable of altering soil conditions (increasing Nitrogen through
symbiotic relationships with nitrogen fixing soil bacteria) (USDA Forest Service, 2007).
Distribution

Map 3.8 Cow Vetch (Viccia cracca) and Crown Vetch (Coronilla varia )
Distributions at rare
Additional Field Notes
Comparing the dynamics of the Coronilla varia population to the Viccia cracca
populations, Coronilla varia was growing in a large monoculture fashion where it
appears that after spreading laterally, begins to pile up vertically creating a large
impenetrable mass. This is in contrast to Cow Vetch populations that grew within a
community of field species, and only appeared to be the dominant species in the presence
of disturbance, such as along roadsides (particularly apparent along Fountain St.)
Recommendations
Research opportunities involving Coronilla varia are minimal as Crown Vetch has
already been heavily studied (GISD, 2007). As such, this species should be controlled
where known populations exist, and should likely start with the large population located
at the south-east end of Field One in order to prevent it from spreading and creating more
ecological damage than it already has.
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3.4.4 Field Bindweed - Convolvulus arvensis
Field Bindweed is native to Eurasia and has been allotted a category 3 in terms of
invasiveness. Field Bindweed is very persistent and difficult to control because of its
vigorous rhizomatous root system. Its seeds have a long dormancy and may last in soil
for up to 60 years. Field Bindweed is also very drought tolerant and once established is
almost impossible to control with herbicides and tends to climb up and grow through
mulching techniques (University of California Agriculture and Natural Resources, 2007)
Distribution
This species’ most notable presence and abundance is within the field surrounding the
raptor tower; the transition zone between Blair Flats and the Cliffs and Alvars Region.
Field Bindweed was also found growing along Blair Rd, and sporadically within the
fields surrounding, and within, the riparian habitat along both the north and south bank of
the Grand River. This map was manually created to provide a visual of C. arvensis’s
distribution based on the field notes above.

Map 3.9 Field Bindweed (Convolvulus arvensis) Distribution at rare
Recommendations
While some methods such as smothering and cultivation can be successful for eradicating
Field Bindweed, these options are not suitable for rare. The use of herbicides is also
unfavourable because it will effect the surround vegetation and it is not very effective in
the first place, and will likely not eradicate the problem (University of California
Agriculture and Natural Resources, 2007). Until further analysis of landscape scale
restoration options are explored, no management controls are recommended at this time.
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3.4.5 Bird’s –eye Speedwell – Veronica chamaedrys
Bird’s –eye Speedwell is native to Europe however information regarding the history of
this plant’s introduction is limited.
Veronica chamaedrys has not been listed by the Society for Ecological Restoration at this
time or been entered into the Global Invasive Species Database as an invasive species.
While this plant has been categorized as a weed according to the Ministry of Agriculture,
Food and Rural Affairs, references to its invasive nature is minimal. While a couple of
sources suspect or claim that Bird’s –eye Speedwell is invasive (Dave’s Garden, 2007;
Garden Web, 2007), no scientific studies have confirmed these suspicions to date.
Considering the extensive networks of this species throughout the property (see Map 3.7)
there is great potential for research of this nature here at rare.
Distribution
Veronica chamaedrys most extensive networks are located in the field just east of the Slit
Barn, in the eastern part of the alvars, around the Sprinbank Farm, and throughout
Toboggan Hill.

Map 3.10 Bird’s –eye Speedwell (Veronica chamaedrys) Distribution at rare
Recommendations
No scientific research has been published to date on the ecological impacts of this
species’ presence out of its natural range. Consequently, neither have restoration methods
been tested for Veronica chamaedrys.
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Although the extensive networks of this exotic species take up room for more desirable
native species, without further research to confirm the extent to which this species
threatens native ecosystems, Bird’s –eye Speedwell management plans should be given
low priority.
3.4.6 Common Teasel – Dipsacus fullonum
Teasel is native to Europe and is considered a category 3 invader with the capacity to take
over prairies if given the chance to establish large monocultures (Illinois Natural History
Survey, 2007). Common Teasel has also been found to possess phenoplasticity in terms
of its ability to adapt to both roadside and field conditions (Beaton and Dudley, 2007).
Distribution
Common Teasel is found sporadically throughout the property.

Map 3.11 Common Teasel (Dipsacus fullonum) Distribution at rare
Additional Field Notes
Sporadic sightings of Common Teasel have been noted within the riparian and fields
along the north and south bank of the Grand River, however, these populations were not
mapped on a plant by plant basis.
Common Teasel was most abundant and dominant along the road in front of toboggan
hill, in and around the slit barn and within the field directly east of the Slit Barn. The
connection between disturbance and Dipasacus fullonum couldn’t be made more clear, as
it is growing and taking over the tractor path through this region to put up the raptor
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tower. This area is particularly disturbed and particularly overgrown with Common
Teasel.
Recommendations
Luckily, teasel control is fairly easy as they are easy to identify and pick out within a
field community, and the labour necessary to remove them is relatively low. Given that
Common Teasel is a biennial, controlling this species is accomplished by simply cutting
off their flower heads. One may also remove the basal rosettes by means of a dandelion
digger. The dense patch of teasel growing in the field east of the Slit Barn and the large
patch along the road are large seed sources for teasel, these areas should be a high
priority for control regarding this species, however other areas will need to eventually be
controlled as well to eradicate this invasive from the property.
3.4.7 Yellow Rocket – Barbarea vulgaris
Yellow Rocket is native to Europe and has been categorized as a category 3 invasive,
however this species is not well known or well studied in an invasive context, and the
majority of its ecological impacts are unknown. This species is known to be poisonous,
act as a host to early spring pests of brassica crops such as cabbage and canola, and
invade meadows (SERO, 2002; OMAFRA, 2007).
Distribution
Yellow Rocket was found sporadically throughout much of the property. This species
was generally found growing in patches, and was particularly abundant, displaying a
dominating nature surrounding Cruickston Creek, but was also frequently seen growing
along the riparian areas of the Grand River.
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Map 3.12 Yellow Rocket (Barbarea vulgaris) Distribution at rare
Recommendations
Given the little data available on this plant, there are many opportunities to study this
species and its effects on our ecosystems at rare. While some sites may be reserved for
test sites, the remainder should be eradicated wherever possible.
3.4.8 Tansy – Tanacetum vulgare
Tansy is native to Europe and Western Asia and was given a category 3 ranking. Tansy is
invasive and undesirable for a number of reasons: acts as a host for plant viruses, is
unpalatable and mildly poisonous to various animals, can restrict water flow, reproduces
aggressively by both rootstalks and seeds, is adapted to all soil textures and can tolerate
acidic, neutral, and basic soil conditions (U.S. Department of Interior National Park
Service, 2007)
Distribution
Tansy was found in abundance along the road leading into the parking lot at Preston
Flats, within the riparian community along the Grand River as well as in and around the
dumping (concrete, wood etc.) located in the field just south east of the raptor tower (see
Map 3.13)
3.4.9 Bouncing Bet – Saponaria officinalis
Bouncing Bet is native to Europe and is a category 3 invader according to the SERO and
is considered a highly noxious weed in some parts of the US (Colorado Department of

37

Agriculture Division of Plant Industry. 2005). Bouncing Bet often forms large dense
colonies by means of seeds or by spreading underground stems, often forming dense
patches (Ontario Weeds, 2007).
Distribution
This plant has been found in great abundance along the north bank of the Grand River
and around the parking lot on the west end of Preston Flats. This plant is also abundant
on the North Side of Blair Rd just west of the west entrance of the Grand Trunk Trail,
just in front of the cat-tail marsh. It is also growing around Springbank farm and
sporadically throughout the alvars.

Map 3.13 Tansy (Tanacetum vulgare) and Bouncing Bet (Saponaria officinalis)
Distributions at rare

3.4.10 St. John’s Wort - Hypericum perforatum
St. John’s Wort is native to Europe, western Asia, and North Africa, and is considered a
category 4 invader that can dominate old fields, pastures, abandoned hayfields, and
similar habitats (U.S. Department of Agriculture, Forest Service, Rocky Mountain
Research Station, Fire Sciences Laboratory, 2007). While St. John’s Wort’s distribution
is relatively widespread throughout the property it should be noted that this species
occurrence was very sporadic, only occurring as single plants or very small isolated
patches.
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Areas where it has been noted include: sporadically in the field directly east of the Slit
barn, within the small field east of Springbank’s parking lot, within the fields located on
the east side of Hogsback, sporadically along the Roads, within the fields throughout the
alvars, and within the hedgerows surround the agricultural fields. It’s been noted that this
species is most abundant growing along the periphery of South Field (see Map 3.10).

3.4.11 Cypress Spurge – Euphorbia cyparissias
Euphorbia cyparissias is a category 3 invader that is native to Europe. Cypress Spurge is
highly rhizomatous and thus spreads vegetatively allowing it to compete aggressively in
many ecologically sensitive and significant natural communities, such as grasslands,
dunes, and glades. In addition, Cypress Spurge is potentially toxic to wildlife and its
value to wildlife is negligible, as potential grazers avoid it (USDA Forest Service, 2007;
IPANE, 2007)
Distribution
Cypress Spurge has been found along trails; especially highly disturbed trail entrances.
There are several large populations located on the east end of the Cliffs and Alvars
Region of rare (see Map 3.10)

3.4.12 Yellow Toadflax – Linaria vulgaris
Yellow Toadflax, also commonly called Butter and Eggs, is native to southeastern
Europe and southwestern Asia and has been designated category 4. Yellow Toadflax is
generally an issue in disturbed areas, especially in areas with sandy, gravelly or chalky
soils (USDA Forest Service, 2007). Yellow Toadflax can be an aggressive invader due to
its rapid dispersal and high persistence resulting from high seed production and ability to
reproduce vegetatively. In addition, its rhizomatous habit make this species difficult to
eradicate (USDA Forest Services, 2007).
Distribution
Linaria vulgaris is generally found in a wide variety of habitats such as roadsides, fields,
waste areas, railroad yards, rangeland, pastures, cultivated fields, meadows, forest edges
and gardens (USDA Forest Services, 2007).
This species was found sporadically throughout the property and generally in relatively
low abundance. It is also found in small numbers at the base of the cliffs along the south
bank of the Grand River. One area where Yellow Toadflax is particularly prominent is in
the field located in the north-east corner of Preston Flats (see Map 3.10) which is likely
attributed to the constant disturbance caused by mowed paths along this region.
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Map 3.14 St. John’s Wort, Yellow Toadflax, Cypress Spurge populations at
rare

3.5 Garden Escapes with Contained Populations
There are a few invasive species which have been found in small contained monocultural
patches throughout the property. These species consist of common garden escapes which
can develop large monocultures if given the chance, but do not proliferate as quickly as
some of the other invasives reviewed to date. These species include Mossy Stonecrop
(Sedum acre), Lily-of-the-Valley (Convallaria majalis), and Common Periwinkle (Vinca
minor). The locations of these patches a demonstrated in Map 3.15 below.

3.5.1 Mossy Stonecrop – Sedum acre
Mossy Stonecrop is native to Europe and western Asia and is considered a category 2
invasive. Sedum acre has been cited as invasive on a number of occasions (Walker, 2000;
National Wetlands Research Centre, 2007; Dave’s Garden, 2007), and is known to form
dense monocultural mats in alvars, (preferring slightly acidic, sand or gravel soil, and
bedrock) and is considered relatively stress-tolerant, establishing well in field settings
(Eom et al., 2005). Mossy Stonecrop has not been found to be allelopathic (Eom et al.,
2006). Other than this discovery, studies involving Mossy Stonecrop in an invasive
context are minimal.
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Distribution
Mossy Stonecrop has been found to invade the cracks of cliffs and exposed bedrock in
several areas on the property (see Map 3.15). For management options, see table 7.0.
3.5.2 Lily-of-the-Valley – Convallaria majalis
Convallaria majalis is native to Europe and is considered a category 3 invasive. Lily-ofthe-Valley can form large colonies when left untouched which out-crowd native species.
This species is also toxic, containing cardiac glycosides (Missouriplants, 2007).
3.5.3 Common Periwinkle – Vinca minor
Vinca minor is native to Europe and is considered a category 2 invasive. Vinca minor
forms a dense groundcover layer, often in coniferous forests, crowding out and
discouraging the growth of other native plants (Evergreen, 2007).

Map 3.15 Mossy Stonecrop (Sedum acre), Common Periwinkle
(Vinca minor), Lily-of-the-Valley (Convallaria majalis)

3.5.4 Recommendations for Garden Escapes
Mossy Stonecrop, Lily-of-the-Valley, and Common Periwinkle should be given high
management priority in order to prevent current populations from getting out of control.
At the present time their populations are all relatively small and self-contained and as
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such can be managed with relative ease. In addition, simple and feasible methods of
control exist for all three of species (see Table 7.0).
Additional Field Notes and Recommendations
While mapping the Vinca minor population located at the south end of the Scots Pine
plantation which borders residential backyards, I had the privilege of meeting one of the
homeowners whose backyards contained large monocultures of periwinkle. After
expressing an interest in the project and learning about the invasive nature of this plant,
the homeowner graciously agreed to cooperate with management plans to get rid of the
patch of Vinca minor that borders his and rare’s property. Greg also revealed that a
number of his neighbours have also been purposely planting this species in their gardens.
As such it may be beneficial to contact these individuals and hold an information session
on management plans for this species in order to inform and integrate as many
community members as possible. As a side note, such an event would also open up
opportunities to recruit volunteers for other invasive management activities planned for
rare and promote the charity and its mandate in general.

4.0

Aquatic/Riparian Invaders

A number of riparian and aquatic invasive species have been found growing in and along
the north and south banks of the Grand River. Riparian and aquatic invaders tend to
spread quickly because rivers function as corridors for plant dispersal (Pysˇek and Prach,
1993; Johansson et al., 1996) which act as vectors for the rapid spread of riparian and
aquatic invaders (Thompson et al., 1987; Catling & Porebski, 1995; Lachance & Lavoie,
2002). As such, control for these species must take an integrated and collaborative
approach with the Grand River Conservation Authority, as efforts to eliminate these
species are futile if similar management is not being carried out in other parts of the
Grand River, most importantly, upstream. This is generally the case because of their
ability to establish easily downstream through advanced reproductive phenology. While
controlling populations on rare property will help deter the chances of their spread
downstream, eradication will not be successful without a collaborative effort with
neighboring land owners.

4.1 Flowering Rush – Butomus umbellatus
Flowering Rush is native to Africa, Asia, and Europe (GISD, 2007), and has been
categorized as a category 1 invasive by the SERO. This plant has proved to be an
aggressive colonizer (Lui et al, 2005), highly invasive and reduces native biodiversity
(Lavoie et al., 2003).
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Distribution
Flowering Rush grows in marshes, and on the shorelines of lakes, ponds and rivers. This
species can tolerate deep water compared to other emergent marsh species (GISD, 2007).
This observation is consistent with the range of Butomus umbellatus observed within and
on the shorelines the Grand River as it extends further into the river than any other
emergent species growing along rare property.
Flowering Rush has been found to abundantly inhabit the riparian habitat on both the
north and south bank of the Grand River along rare property (See Map 4.1) and that
despite its ability to withstand relatively high water levels, this plant prefers to inhabit the
shallower and more stagnant waters of the river. It should also be noted that each
waypoint represents any living plant observed regardless of its size and ability to flower
and that the more concentrated patches of this plant are generally where the flowering
bodies were found.

Map 4.0 Flowering Rush (Butomus umbellatus) Distribution at rare

Additional Field Notes
Also noted during field observations is that Butomus umbellatus is directly competing
with a number of more desirable native species, noteably, bulrushes (Scirpus spp.), Blue
Fag (Iris versicolor), and broadleaf arrowleaf (Sagittaria latifolia), an aquatic emergent
perennial characteristic of native marshes and shallows of streams. In ecological terms,
these native plants are far more desirable than Flowering Rush, because they provide a
number of ecosystem functions that contribute to a healthy stream system that the
Flowering Rush may not; provides food, shade, and cover for fish, insects and other
aquatic life-forms (USDANRCS, 2007). Sagittaria latifolia also acts as a filter by the up43

take and thus extraction of trace metals from sediments and water. The seed and tubers of
this plant also provide a food source for waterfowl, songbirds, wading birds, muskrats,
and beaver (USDANRCS, 2007).
Recommendations
Using integrated management by careful pulling (as disturbing this plant’s root system
can cause small reproductive structures on the roots to break away and spread to other
areas downstream) and flower cutting is recommended for controlling Flowering Rush
populations. Although cutting and removing its flowers will not kill the plant it will
decrease its abundance. Multiple cuts throughout the summer for a number of seasons is
recommended in lieu of raking, as it increases establishment, or herbicide use, which are
not effective against Butomus umbellatus because they are easily washed away from this
plant’s leaf surface. In addition there are no herbicides which are currently selective only
against Flowering Rush, therefore herbicide application can easily contaminate all
surrounding non-target vegetation as well as those downstream (University of Minnesota,
2006).
4.2 Yellow Iris – Iris pseudacorus
Yellow Iris is native to Europe, Western Asia and North Africa. Iris pseudacorus has
been allocated to category 4 in terms of invasiveness, and is capable of forming large
impenetrable stands that displace native riparian species (IPANE, 2007; Ramey 2001).
This species can also form large networks of rhizomes that can prevent the germination
and seedling growth of other plants (GISD, 2007). These mats also promote its own
success rate by altering its surrounding habitat by compacting the soil and increasing the
elevation thereby creating drier conditions consequently increasing rates of siltation and
sedimentation (GISD, 2007). This species also contains poisonous glycosides and thus is
not likely to be heavily preyed upon or be used as a food source by surrounding wildlife.
Distribution
Yellow Iris generally grows in wetlands and along the edges of lakes, ponds, streams and
rivers and is tolerant of water depths of up to 25cm (IPANE, 2007).
Iris pseudacorus is growing in patches within the shallow waters along the edges of the
Grand River. Both Yellow Iris and the native Blue Iris (Iris versicolor) have been found
growing along the Grand River. While Blue Iris was not mapped for the most part, it has
been noted that Yellow Iris was far more abundant along the south bank of the Grand
River. On the north bank of the Grand River, there are very few iris patches growing and
unfortunately due to weather conditions, the patches that have been mapped were
indistinguishable as their flowers were no longer in bloom and therefore could be
accounted as either species.
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Map 4.1 Yellow Iris (Iris pseudacorus) Distribution at rare

Additional Field Notes
While Yellow Iris appears to occupy the same habitat conditions and has been found
growing in very close proximity to Blue Iris, whether Yellow Iris is out-competing Blue
Iris is inconclusive without historical data. Whether Yellow Iris even possesses a
competitive advantage, occupies a similar ecological niche, or performs the same
ecosystem functions as Blue Iris, is a topic that requires further research before its
potential threat is established at rare and management plans are established. At this time,
Iris pseudacorus’s distribution does not appear to be overwhelming.

4.3 Himalayan Balsam – Impatiens glandulifera
Himalayan Balsam is native to the western Himalayas (Northern Pakistan, Kashmir,
India) and is a category 1 invasive. Impatiens glandulifera’s invasive stature is credited to
its fast growth rate, and its ability to seed aggressively, which enables it to out-compete
native vegetation. Its replacement of perennial vegetation on river banks can also lead to
increased soil erosion. In addition, Impatiens glandulifera flowers produce a very rich
nectar, and are likely to deter pollinators from native vegetation (IPANE, 2007).
Distribution
Himalayan Balsam is growing in abundance along the north bank of the Grand River on
the South-West edge of Preston Flats. At the time of the mapping, rare’s boundary was
mistaken for Fountain St., however it actually begins just east of the Preston Flats parking
lot. It should however be noted that Impatiens glandulifera is growing in massive stands
just upstream of rare property, and that an integrated management plan should be devised
in conjunction with the City of Cambridge and the Grand River Conservation Authority.
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Map 4.2 Himalayan Balsam (Impatiens glandulifera) Distribution at rare
Additional Field Notes
Due to time and equipment constraints, Impatiens glandulifera location and mapping
were determined from the rivers edge and the extent to which it grew away from the river
was not mapped in detail. However large dense monocultures were found, especially on
the west end of its distribution, and it was noted that as you walked eastbound from the
parking lot to the end of this species existence, its populations gradually thinned out. This
phenomenon is most likely attributed to the diminishing canopy as this species is partially
shade tolerant (IPANE, 2007). Nontheless, the fact that a great number of “ideal” habitats
for Himalayan Balsam exist further downstream, and that 2 plants have already been
found a relatively far distance away from the large upstream populations, should not be
dismissed. See map 4.3.
Also noted were small populations located on the south bank both west and east of the
property boundary and as such it is likely that small populations could exist along the
south bank, however at the time of the aquatic plant mapping, no populations were found.
While the aquatic invasive plant mapping on the south bank occurred during Himalayan
Balsam’s supposed blooming season (occurred in the third week of August while their
blooming season is mid-August to late September), the north bank and out-of property
bound populations were found later. As such it is possible that these plants were not in
bloom at the time the mapping was completed and as such, could have been overlooked.
In any case, no large populations exist on the south bank as their presence would have
been obvious (these plants can get very big if the proper conditions exist).
Management Options
See Table 7.0.
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4.4 Leafy Spurge – Euphorbia esula
Euphorbia esula is native to Europe and temperate Asia and is considered a category 2
invasive. Leafy Spurge outcompetes native vegetation by hogging available water and
nutrient sources through its extensive root system (can reach 4.5 m below the soil surface
and up to 10 m laterally) shading out other vegetation and secreting toxic compounds that
inhibit growth of surrounding plants. Large populations of Leafy Spurge eliminate
forage-worthy grasses as these plants are toxic and provide little to no nutritional value.
In addition, this plants milky sap can cause skin irritations and even blindness if the
liquid is rubbed on the eyes (GISD, 2007).
Distribution
A large amount of Leafy Spurge exists throughout the riparian habitats at rare.
Populations fluctuate between large monocultures to smaller sporadic populations along
both banks of the Grand River. While time did not permit mapping out abundance, its
been noted that the larger populations

Map 4.3 Leafy Spurge (Euphorbia esula) Distribution at rare

5.0

Other Invaders and Exotic Plant Species Found on the Property

There are numerous other invasive species which are known to exist at rare however, due
to time constraints, their detailed locations have not been identified at this time. These
species, their current status, and their general locations on the property, have been
outlined in Table 5.1.

47

Table 5.1 Other Invasive Exotic Species Known to Occur at rare
Scientific
Common
Origin
SERO
General Location at rare
Name
Name
Ranking
Acinos arvensis Mother-ofEurasia
3
Throughout alvars
Thyme
Artemisia
Common
Eurasia
5
Within the understory of the
vulgaris
Mugwort
canopied areas of the alvars
Berteroa incana Hoary-Alyssum Eurasia
3
Sporadically throughout the
fields
Bromus inermis Smooth Brome Eastern
4
Widespread throughout rare’s
Europe
meadows
Dactylis
Orchard Grass
Europe
3
Widespread throughout
glomerata
meadows
Heracleum
Giant Hogweed Asia
1
West side along the Grand
mantegazzianu
River, at the cliffs
m
Lapsana
Common
Europe and
5
Within the cliffs and alvars
communis
Nipplewort
northern
region and around Springbank
Asia
farm
Lotus
Bird-foot
Europe
2
Most abundant in disturbed
corniculatus
Trefoil
sites; roadsides, trail entrances,
and edges of agricultural fields
Morus alba
White Mulberry Eastern and
1
Sporadically along the trails
Central
throughout the alvars
China
Myosotis
True ForgetTemperate
4
Sporadically growing in small
scorpioides
me-not
Eurasia
patches along the south bank
of the Grand River.
Poa pratensis
Kentucky
Europe
2
Widespread throughout fields
Bluegrass
and meadows (adjacent of
agricultural fields and within
the alvars region)
Ranunculus
Creeping
North
3
Along the cliffs on the south
repens
Buttercup
Africa, Asia
side of the Grand River
and Europe
Setaria spp.
Foxtail grasses
Most:
4
Sporadically throughout rare’s
Eurasia
meadows
Solanum
Bittersweet
Eurasia
3
Within the forest and along the
dulcamara
Nightshade
river bank on the south side of
the Grand River
Urtica dioca
Stinging Nettle Europe
3
Growing within the understory
and riparian communities
along the north and south bank
of the Grand River.
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There are also numerous exotic herbaceous species growing throughout rare’s fields and
meadows which have been recognized by the Ontario Ministry of Agriculture, Food and
Rural Affairs as weeds (undesirable species occurring in an area) but not necessarily as
an invasive species at this time. While in many cases these terms can be used
interchangeably, it should be noted that while an invasive species can always be
considered an exotic weed, plants that have been classified as weeds have not necessarily
been categorized as invasive. An exotic weed is distinguished in that the term weed is
much broader in scope, referring to any undesirable species that has a perceived negative
ecological or economic effect on agricultural or natural ecosystems (Booth et al., 2003).
Many of the species that are currently termed invasive alien species were considered
simply as weeds in the past. As such, the presence of particularly prominent exotic weeds
have been noted, but not mapped. These species and their general locations have been
outlined in Table 5.1 below:

Table 5.1 Other Exotic Species Occurring at rare that Have Been Recognized as
Weedy
Scientific
Common
Origin
General Location at rare
Name
Name
Arctium minus
Common
Eurasia
Throughout the edge habitats
Burdock
along the agricultural flats and
riparian zones
Tragopogon
Goat’s Beard
Eurasia
Throughout rare’s meadow
dubius
habitats
Chenopodium
Lamb’s
Europe
Within and along the agricultural
album
Quarters
fields
Cichorium
Chicory
Europe
Most common in heavily disturbed
intybus
areas; notably along the roadsides
Cirsium vulgare Bull Thistle
Europe and
Within and along the agricultural
Asia
fields
Carduus natans Nodding
Europe and
Within and along the agricultural
Thistle
Asia
fields
Chrysanthemum Oxeye Daisy
Europe
Throughout rare’s meadow
leucanthemum
habitats
Echium vulgare Blueweed
Europe
Throughout rare’s meadow
habitats, most notably within those
located on the east side of the Slit
Barn
Leonurus
Motherwort
Europe and
Particularly prominent within
cardiaca
Asia
riparian zones, edge habitats, and
hedgerows between the
agricultural fields on the south end
of the property
Phleum spp.
Timothy-grass
Europe
Within the field and meadow
habitats
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Plantago spp.

Plaintains

Potentilla recta

Sulphur
Cinquefoil

Rumex
acetosella
Silene vulgaris

Field Sorrel

Europe

Bladder
Campion

Europe

Trifolium spp.

Clovers

Verbascum
thapsus

Common
Mullein

Most are native
to Europe, Asia
and parts of
Africa
Eurasia

6.0

Europe and
Temperate
Parts of Asia
Mediterranean
region of
Eurasia

Throughout the property

Sporadically within meadows and
along the trails throughout the
Alvars. And within the hedgerows,
along the roadsides.
Within and along the agricultural
fields and adjacent meadows
Sporadically throughout the fields
and meadows across rare property,
notably more abundant in areas of
high disturbance
Within the field and meadow
habitats

Throughout the field directly
adjacent to Blair Flats (east side).
It has also been noted growing
sporadically throughout the edges
and regenerating areas of South
Field.

Management Options

There are a number of conventional management strategies that are commonly used to
control invasive and weedy species. These strategies include pulling, mowing,
smothering, dead heading (flower cutting), girdling, herbicide application, burning and
the use of biological controls. There are numerous advantages and disadvantages to each
method. The following is a brief overview of each method and how they are generally
performed. An excellent source for more detailed information about the specifics of each
method, such as a commonly used herbicides for effective removal of particular plants
with specific physiological characteristics, can be found within the electronically
available weed handbook developed by the Nature Conservancy’s Wildland Invasive
Species Team called Weed Control Methods Handbook: Tools and Techniques Used in
Natural Areas.
6.1 Mechanical Pulling Techniques
Mechanically pulling invasive species is one method of removal. This method is
generally favoured over other methods such as mowing, herbicide use, burning, or
biological introductions because these other methods can and generally do affect nontarget native species. However this method is labour intensive and is not always an
effective or practical method of control, especially where large populations exist. There
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are also species with regenerative and reproductive mechanisms which render this
method of management useless or even promote further species establishment. These
species can accomplish this by regenerating from root fragments or fractured rhizomes
(underground stems). Some species produce large quantities of seeds which accumulate
within the ground’s seed-bed, where their germination is triggered by disturbed soil. As
such, clawing at the soil to get rid of a parent plant will only promote further plant
establishment by triggering their seeds to grow.
Pulling, wrenching, and digging up individual plants is generally recommended with the
use of a spade or dandelion digger and can most effectively be pulled when the soil is
moist. It is important to remove all root fragments, and to dispose of the dug up plant far
from any natural habitats. It is recommended to place the plant remainders into opaque
garbage bags, and leave them to dry out in the sun. In this manner, the plants are
completely killed before sending them off to the dump where they could otherwise find a
new home and spread from there.
6.2 Girdling
The traditional girdling method involves removing a strip of bark from around the trunk
or scaffold of a fruit tree to keep the sugars made by the leaves in the upper portion of the
tree, effectively “strangling” the tree in a sense.
6.3 Mowing
Mowing is a practical, low labour and relatively inexpensive method of mechanically
removing invasive species. Mowing does however affect non-target species and as such,
is most practical along roadsides and roadside ditches where high quality habitats and
desirable natives are unlikely to prosper. Mowing for the purpose of removing
particularly large densities of certain invasive herbaceous species is most effectively
achieved with a mechanical mower where the blade level can be adjusted. By adjusting
the blade level to a certain height, one might be able avoid some of the lower growing
native plants while effectively targeting the species at hand.
6.4 Smothering
Smothering is a method that involves covering an area infested with invasives with a
large opaque material such as mulch or more commonly black plastic, in order to
effectively remove light and kill the herbaceous plants underneath. However this method
will effect all vegetation covered by this material.
6.5 Dead Heading
Cutting the plant’s flower heads off during certain stages of its development is another
common method to lower invasive species distribution. This method is generally
recommended for annuals and biennials, as the main plant will only remain viable for one
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or two years and stopping their seeds from dispersing will ensure new plants do not
establish.
6.6

Biological Controls

Biological controls involve the introduction of another species that effectively controls
the invasive at hand, generally by eating it. Animals, fungi, or other microbes can be used
but introducing insects from a plants native range is commonly done. Biological controls
are generally used for extremely persistent species where no other option is effective, but
there are a number of risks associated with the use of biological controls. Introducing
foreign species can and has had a number of unpredictable negative consequences on the
habitats that were meant to be rescued, such as attacking non-target native species or
competing with native insects and becoming invasive species themselves. As such, the
use of this control method can be risky and while some controls have been effective,
extensive research into the exact habitat types, geographic location and general
community makeup where this biological control was successful is recommended if
considering this strategy. For more information on where this method has and has not
been effective, see the Nature Conservancy’s Weed Guide.
6.7 Herbicide Use
Herbicides are used to effectively poison the plant and its effectiveness is dependent on
its mode of action and where one herbicide is unsuccessful, another herbicide with a
different mode of action may provide better results. When and how an herbicide is
applied is generally be determined by its mode of action. For more information on the
specifics on the mechanics of herbicide use, see chapter 6 and 7 of Weed Control
Methods Handbook: Tools and Techniques Used in Natural Areas.
6.8 Prescribed Burns
Prescribed burns can be an effective means of controlling large populations of invasive
species. The effectiveness of prescribe burns for invasive species management depends
on the time of year it is conducted and varies on a species by species basis.

7.0

Effective Management Methods for Individual Species Removal

The following chart identifies which management methods are applicable for effective
plant control on a species by species basis. In some cases, certain methods promote
further plant establishment and should never be attempted as a method of control. These
circumstances commonly occur with species with advanced reproductive mechanisms
such as: an ability to regenerate from roots, rhizomes, stumps, branches, or other plant
parts; where proliferation, regeneration, or seed germination is triggered by disturbance,
such as fire, or soil compaction or upheaval; or on a large scale basis, where one method
of control such as fire, mowing or large scale herbicide application, will eradicate all
other forms of competition, allowing particular invasives that are not effected, to flourish.
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It should also be noted that with regards to some of the more persistent invasive species,
management can be most effectively achieved when using a combination of control
strategies. The most common combination which has proved to be a useful approach is
combining both mechanical removal and herbicide application to remaining plant parts.
This approach is sometimes suggested for aggressively regenerating herbaceous species,
but when suggested for woody species, this strategy is commonly called the cut-stump
method and is generally recommended when controlling persistent trees or shrubs that
would otherwise regenerate from their stumps, limbs and/or root systems.
Chart Legend
“E”

– Effective method of control

“e”

– Method only effective for small populations (herbaceous) or young individuals
(hardier species)

“E+”

– Where management measures are recommended to be used in conjunction with
another method

“X”

– Method of control that promotes species growth or proliferation and should not
be used

“X, E+” – Method of control will promote further species establishment if used on its
own, but is effective if used in conjunction with another method (most commonly
used to describe the cut-stump method)
“x”

– Where method is known to be ineffective at controlling the species, but does not
encourage its growth directly (in certain cases, such as mowing, eliminating
competing species may increase this species abundance, but does not trigger
physiologic response in the plant)

“–“

– Research unavailable

“*”

– Additional notes or comments, see bottom of chart

“IPM” – Where Integrated Pest Management is recommended for successful control.
Integrated pest management is the combination of more than one control method.
Recommendations of which combinations of controls are most successful will
vary on a species by species basis. See references for details on the management
options.
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Table 7.0 Effective Management Methods for Individual Species Removal
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There are several species in which specific instructions on species removal was not
found; Greater Celandine (Chelidonium majus), Lily-of-the-Valley (Convallaria majalis),
blue weed (Echium vulgare), common nipplewort (Lapsana communis), motherwort
(Leonurus cardiaca), Perfumed Cherry (Prunus mahaleb L.), bulbous buttercup
(Ranunculus bulbosus), spotted buttercup (Ranunculus repens), salad burnet
(Sanguisorba minor), Bouncing Bet (Saponaria officinalis), Mossy Stonecrop (Sedum
acre), Common Lilac (Syringa vulgaris), Bird's -eye Speedwell (Veronica chamaedrys).
These species generally fall to a lesser scale in terms of invasiveness or reproductive
persistence and is likely why extensive research on control methods have not been
explored. As such, it is likely that these species can be removed by conventional
mechanical and/or herbicide application.
The subsequent table outlines the various references used to compile Table 7.0 above.
The sources outlined below provide detailed descriptions regarding recommended control
methods. Numbers were used to conserve space and correspond to the reference list
located in Appendix I of this report. Specifics regarding the most effective herbicides to
use, their specific concentrations, or application methods, have not been determined at
this time as these details will need to be explored after prioritization decisions have been
made in order to determine an appropriate, and feasible management plan.
Table 7.1 Sources Which Provide Details on Effective Management Methods
Scientific Name

Common Name

Reference Numbers

Acer platanoides

Norway Maple

2,3,4,12,13,18

Aegopodium podagraria

Goutweed

3,7,10,12

Alliaria petiolata

Garlic Mustard

2,3,4,6,7,9,10,12,13,15,18

Artemisia vulgaris

Mugwort

9,16

Barbarea vulgaris

Yellow Rocket

9

Berberis thunbergii

Japanese Barberry

2,3,4,10,12,18

Berberis vulgaris

Common Barberry

3,9,12

Bromus inermis

Smooth Brome

13,18

Butomus umbellatus

Flowering Rush

4,12,18

Cirsium arvense

Canada Thistle

3,4,6,10,12,14,15,16,18

Convolvulus arvensis

Field Bindweed

9,11,12,13

Coronilla varia

Crown Vetch

3,4,6,12,15,18

Dipsacus fulllonum

Common Teasel

6

Elaeagnus umbellata

Autumn Olive

2,3,4,6,7,12,13,15

Euphorbia cyparissias

Cyprus Spurge

12

Euphorbia esula

Leafy Spurge

4,6,8,10,12,13,14,18

Galium mollugo

Hedge Bedstraw

5,9

Heracleum metagazzianum

Giant Hogweed

3,4,12

Hesperis matronalis

Dame's Rocket

3,12

Hypericum perforatum

St. John's Wort

13

Impatiens glandulifera

Himalayan Balsam

17

Iris pseudacorus

Yellow Iris

4,12,18

Ligustrum ssp.

Privet

3,4,7,12,13,15,18

Linaria vulgaris

Yellow Toadflax

12,13,18
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Lonicera tatarica

Tartarian Honeysuckle

3,4,6,7,10,12,13,14,15,18

Lotus corniculatus

Bird-foot Trefoil

4,12,18

Lysimachia nummularia

Moneywort

6,12

Lythrum salicaria

Purple Loosestrife

2,3,4,6,10,13,15,18

Morus alba

White Mulberry

12

Phalaris arundinacea

Reed Canary Grass

3,4,6,12,13,18

Pinus sylvestris

Scot's Pine

4,12

Potentilla recta

Sulphur Cinquefoil

13

Rhamnus cathartica

Common Buckthorn

2,3,4,6,10,12

Rhamnus frangula

Glossy Buckthorn

2,3,4,6,12

Rosa multiflora

Multiflora Rose

2,3,4,6,10,12,15,16

Salix fragilis

Crack Willow

12

Silene vulgaris

Bladder Campion

16

Tanacetum vulgare

Tansy

12,18

Urtica dioica

Stinging Nettle

13

Verbascum thapsus

Common Mullein

4,12

Veronica chamaedrys

Bird's -eye Speedwell

9

Viburnum lantana

Wayfaring Tree

12

Viburnum opulus

European Highbush Cranberry

3

Vicia cracca

Cow Vetch

18

Vinca minor

Common Periwinkle

3,7,12

Conclusion and Recommendations

The Role Disturbance Plays on our Ecosystems
Disturbance, a term characterized as an event that disrupts ecosystem, community or
population structure and changes resources, availability of substratum, or the physical
environment, can occur both naturally or as a result of human activities (Zurlini et al.,
2006). In Southern Ontario, where natural disturbances such as hurricanes, tsunamis,
floods, fires, earth quakes and volcanic eruptions, are rare or non-existent, anthropogenic
disturbances are generally the cause of most disturbance events.
Human activities such as dumping, road and hiking trail development and the associated
stresses caused by the traffic on these transport ways, are some of the most common
disturbance events in parks and natural areas. These disturbance events are also occurring
at rare.
These ecological disturbances can alter soil and water dynamics in terms of pH, chemical
composition, microbiota, and soil compaction or upheaval, which can create
environmental conditions that are more favourable for the establishment of invasive
exotic species. Most invasive species establish in these areas over native species because
they have competitive advantages under these stressful conditions (Morrison et al., 2007),
and in many cases their advantages become more pronounced concurrently as the
disturbance gradient increases (Bradford and Lauenroth, 2006; Rothfels et al., 2002;

56

Williams and Crone, 2006). As disturbed areas are often invaded by a number of invasive
species at once (Morrison et al., 2007), this creates more opportunity for their spread.
This is especially detrimental to ecosystems when particular invasive species establish;
those with the ability to change the soil dynamics to conditions that promote further
invasive establishment as well as facilitate their own spread. In fact, whether the root of
the exotic invasive species problem is a product of solely competitive ecological
reactions, a competitive advantage that is simply magnified with the presence of
disturbance, or is specifically this collective combination (implying a dependence on
disturbance), is currently a subject of debate (Huenneke and Thompson 1995; Callaway
and Aschehoug 2000; Alvarez and Cushman 2002; Seabloom et al., 2003; Corbin and
D'Antonio, 2004 and; MacDougall and Turkington, 2005, in Williams and Crone, 2005).
While over 60 exotic species are prospering on rare property, a great majority of these
species thrive and initiate their spread from sites that are heavily disturbed. While some
do not spread too far from disturbance sites, (e.g. Multiflora Rose or Bird-foot Trefoil) as
they get out-competed by native plants in habitats with more pristine conditions, many,
like Dame’s Rocket, Canada Thistle, Garlic Mustard, Buckthorn, and Leafy Spurge are
among the more problematic species which will initiate in disturbed areas and make their
way into higher grade ecological habitats which consequently have earned them higher
management status. Even more troublesome are those species which will enter any
habitat which suits them despite the presence or absence of ecological disturbances which
include species such as Norway Maple, Goutweed and Autumn Olive, all of which have
been designated category 1 invasives.

Ways to Minimize Disturbance Rates at rare
As the amount of disturbance subjected to ecological systems has such a profound effect
on the initial establishment and spread of invasive exotic species into high grade habitat,
efforts should be made to minimize disturbance levels. There are several ways of
minimizing disturbance rates at rare.
Dumping
There are several known areas across rare property where dumping has and perhaps is
still, occurring. Excess landscaping materials appear to be the largest concern for rare in
terms of dumping. Landscaping scraps such as rock, gravel, dirt, and unwanted plant
clippings (particularly detrimental if these include invasive plant remnants) have been
found. In some cases even metal, old boxes and other forms of garbage have made their
way onto rare property which were evidently being discarded from people’s backyards.
The majority of this type of dumping is currently occurring along the back edge of south
east end of rare which borders residential backyards. Other landscaping piles have been
dumped along the very west edge of Blair flats along the property boundary. Fortunately,
the individuals responsible have already been confronted and have agreed to dispose of
these remnants (Leather, 2007). With regards to the resident-rare borderline dumping
issue, it would be useful to inform these individuals of the impact this kind of activity has
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on our ecosystems in an innovative manner that will encourage responsible disposal of
landscaping materials without forcefully or aggressively demanding it (a last resort).
There are various means of accomplishing this including door to door information
sessions and/or the use of informative flyers, or even the use of signage to remind
homeowners that the Charity owns the adjacent property and that their mandate is to
protect the environment.
Other forms of dumping include the various unauthorized “camp-fire” sites where
obvious littering as well as soil and vegetation disturbance is occurring. While these types
of occurrences are difficult to control, they can however be discouraged by cleaning up
the sites (with the help of volunteers), and putting up signs which discourage people from
trailing off paths, reminding them that the area is private property and has been
designated as Environmentally Sensitive Landscape habitat.
Trails
An extensive network of trails exists throughout rare’s cliffs and alvars region. These
have been mapped and are displayed in Appendix III. While some of these trails are
distinctive permanent trails which are used on a regular basis, there exists a number of
trails which circle and loop in a confusing fashion, have grown faint but still exist, lead to
unwanted camp-grounds or lead to nowhere at all where people can easily get lost (see
map in Appendix III). A great many of these trails are unnecessary. To minimize the
amount of disturbance caused by traffic on these trails, a discussion about which trails
should remain active and which ones should be closed should take place in the near
future. Once a straight forward network has been decided on, the remaining trails should
be closed and signs should be put up to discourage people from using them. Some of
these trails also appear to be used by researchers (Guelph) and should therefore be
identified as such (at the trail entrances) in order to discourage their use by the greater
public minimizing their ability to act as vectors for invasive species spread.
Other ways to prevent species entry is to discourage hikers from disposing fruit pits and
remnants containing seeds into the forest habitats, or feeding the birds with bird feed that
may act as a source of exotic contamination (perhaps the charity could provides its own,
or could simply post an approved brand on their website).

Getting Help
There are number of invasive alien species that are an incredible threat to the health of
rare’s ecosystems and while many of these have been featured in this report, the charity
owns a significant amount of land (913 acres) to cover in the short time allotted for the
mapping (four months), and plants may have been missed. In addition, the landscape is a
dynamic and changing system and where populations may not have existed at the time of
this study, does not mean they never will. As such it is incredibly important to inform all
internal staff, volunteers and anyone affiliated with the charity who regularly walk the
property to be aware of certain invaders, (e.g. Norway Maple). In this manner, if
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someone does come across a plant, they can recognize it and inform staff members of its
existence and control it before it creates further damage. Another management strategy
could be to put up informative signs in problem areas to inform community members of
the threat these species cause, and to inform the charity of any sightings. This ongoing
effort will help ensure that eradication is successful and help with monitoring species reestablishment.

Neighbour Relations
Neighbour relations are an important aspect of land management that is commonly
overlooked. It is pertinent to include and respect fellow land owners in the area, in terms
of major land management decisions that concern them.
rare’s property and its affiliated restoration activities and land management choices can
potentially affect neighbouring farmer’s operations and, in reverse, our plans may be
affected by their choices and decisions. This was particularly apparent in June, 2007,
when the decision to let South Field regenerate naturally, created weed issues in adjacent
farm land that was under production that season. It is therefore, important to discuss and
inform adjacent farmers of any major land management plan which may affect their
livelihoods.
From the other end of the spectrum, the decisions of adjacent landowners such as the City
of Cambridge and local homeowners, in terms of planting of exotic species in local
landscaping, can affect rare’s objective of maintaining indigenous species on the
property in order to restore the land’s historical natural habitats. One such example is the
decision to plant exotic species along paths and sidewalks, such as planting Burning Bush
(Euonymus alata). Perhaps landscaping plans in public lands adjacent to rare property
could be shared with rare’s Environmental Advisory Team or representatives, in order to
ensure those decisions don’t affect the local flora and fauna on and around rare property.
With regards to neighbouring homeowners, Common Lilac (Syringa vulgaris), European
Highbush Cranberry (Viburnum lantana), Lily-of-the-Valley (Convallaria majalis) and
Common Periwinkle (Vinca minor) are some examples of invasive exotic plants that have
escaped from local gardens and into rare’s ecosystems. The herbaceous escapes are
particularly evident on the South-East end of the property (see section 3.5.3 for details)
and which borders the residents’ backyards. As the public may not be aware of the
invasive nature of these plants or the subsequent damage that they can create, it is
important to hold public education sessions such as hikes and presentations at rare in
order to inform adjacent gardeners on a) how invasive alien species negatively affect the
local ecology b) how to identify and manage invasive species on their property and c) on
the benefits and importance of using native species in their gardens.
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Collaborative Management
There are several areas that are adjacent to rare property in which large populations of
invasives have been found, many of which are a serious threat to not only those habitats
on rare property but other ecosystems in Cambridge. This is particularly true for areas
downstream of the Grand River. Populations of Himalayan Balsam were found in large
monoculture stands just upstream (west) of rare’s property on the north bank of the
Grand River. Another Himalayan Balsam population was found on the south bank, again
just west of our property boundary and yet another population (although much smaller in
extent, consisting of only a few plants), was found just east of the property line on the
south bank (at the base of the waterfall). While management plans are made for rare, the
City of Cambridge and the Grand River Conservation Authority should be contacted, and
persuaded to join forces to rid the area of this species. Another issue that may need to be
addressed, is the integrated cooperation of Golf course owners, as populations are known
to exist on their properties as well (Lamb, 2007). Similar collaborative efforts should be
sought for the management of Flowering Rush, but as this species is more aquatic than
terrestrial riparian, as in the case of Himalayan Balsam, the GRCA will likely be the main
partner. In addition, more research will need to be conducted to determine whether these
organizations are aware of their presence or if any management plans are already in place
regarding these species.
Other invasive exotic species populations that will likely affect the success of rare’s
management efforts, include extensive Multiflora Rose populations located at the
rare/Chapman boundary and at the very south end of Hogsback at the rare/Domm
boundary, and as such, joint management with the property owners should be sought. In
addition, several known populations of Purple Loosestrife exist on the south side of Blair
Rd which is not owned by the Charity.

Priority Species and Management Suggestions
As noted throughout sections 2.0 to 5.0, there are a number of species where their
capacity to become an ecological threat is largely unknown. It is recommended that these
particular species be given low management priority until further research is completed.
As mentioned in section 2.5 of this report, certain populations of invasives are both
contained and unlikely to be the subject of extensive research given their relatively low
(in comparison to other invasives) ecological threat. As such, these species can easily be
eradicated and it is highly recommended that these populations be controlled as early as
next summer in order to ensure that their current low, contained populations don’t get out
of control.
As mentioned in section 2.0, some of the widespread aggressive invaders will be difficult
to control as their populations are already well established and large scale control options
and the effects on native plant communities will need to be considered. As such, further
research into the details of such management plans will need to considered for priority
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areas such as the river riparian zone, parts of the alvars, the hedgerows, and the cliff
faces.

Monitoring
The success or failure of restoration projects can only be determined through long term
monitoring. Controlling and eliminating the issues affiliated with the introduction of
invasive species is a task that is only truly successful if diminished for the long term
because natural ecosystem structure and function take time to “bounce back” from the
deleterious effects of the elements that threaten biodiversity, such as pollution, habitat
alteration and invasive species. And, while species can appear controlled for a couple of
years, they can, and have on a number of occasions, re-established several years later
(Frappier et al., 2003). Long term monitoring can ensure that the control method used has
indeed worked or detect whether the particular species at hand is beginning to reestablish again, in which case, its effectiveness is only temporary and should not be used
as a long term strategy or solution. Incredibly, while this is one of the most important
aspects of restoration projects, this is an area where data is usually lacking (Rumps et al.,
2007; Janesson et al., 2007). This is usually the case as time, labour and funding
generally run out and where many believe, or have believed in the past, that once the
project is physically completed, its done. As many have learned over the years, this is
clearly not the case.
For the reasons above, any management and control measures that take place should be
monitored. Whether precise scientific measurements are taken as part of a study, or the
area is simply checked on occasionally to ensure that species are not re-establishing,
monitoring at some level is incredibly important. These data are extremely imperative not
only to ensure that one’s method of removal is working for one’s own purposes, but to
share with the scientific and local community. As a charity where research and scientific
study are embedded into its mandate and purpose, rare should be contributing to this
knowledge base wherever feasible.
Concluding Thoughts
The research opportunities at rare involving invasive alien species are endless. While
over 60 exotic species have been found on rare property, only the well recognized
species have scientific publications associated with their invasive nature, ecological
threat, or their respective management. As such, where overwhelming evidence of such
nature exists on rare property, opens many prospective doors.
While a number of management suggestions and recommendations have been outlined in
this report, many of these invasives are well established throughout the property and will
require a considerable amount of volunteers, time and money to manage them. It is clear
that further planning and discussions will need to take place in order to devise a
successful management strategy that will fulfill both rare’s conservation and research
objectives.
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APPENDIX II– Cliffs and Alvars Region Trail Map
The following is a current (summer, 2007) map of the trail system running through the
cliffs and alvars region of rare property. When addressing disturbance caused by the
extensive trail systems, these are the trails to which I am referring.
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