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1.0 INTRODUCTION AND BACKGROUND
1.1 The rare Charitable Research Reserve: The green heart of Waterloo Region
Founded in 2001, the rare Charitable Research Reserve is a 900+ acre (364+ hectare) urban
land trust situated at the confluence of the Grand and Speed Rivers in the Region of Waterloo.
The reserve is a beautiful and culturally significant landscape that includes trees more than 250
years old and provides a diversity of habitats that support a rich biodiversity. The property is
home to an incredible array of flora and fauna, some of which are ranked significant or at risk
regionally, provincially, nationally, and even globally. The mission of rare is broad and far
reaching, including not only conservation (land preservation and restoration), but also
promoting and facilitating environmental research and education, community engagement, and
encouraging historic and cultural appreciation.
The rare Charitable Research Reserve is located in southern Ontario, with lands in the City of
Cambridge and the Township of North Dumfries in the Region of Waterloo (Figure 1.1). The
property contains 24 different habitat types, with upland and lowland forests (including old
growth features), agricultural fields, old-field successional communities, meadows and shrub
thickets, limestone alvars, cliffs, floodplains, cold-water streams, and a variety of wetland types
(ELC classification; NRSI, 2011). Located within the Blair-Bechtel-Cruickston Environmentally
Sensitive Landscape (ESL), rare is in one of the fastest growing urban areas in Ontario. Currently
with a combined population of 563,000 (Region of Waterloo, 2014), Waterloo Region is
projected to grow to 729,000 by 2031 (Government of Ontario, 2005), an increase of 30% in the
next 20 years. Consequently, the natural areas both contained in and adjacent to the Region
will be under increased pressure from land use changes. The protection and conservation of
natural spaces and the ecological goods and services they provide is vital to both the population
health of local species, as well as to the physical, social, and economic health of the community.
The confluence of the Grand River with one of its major tributaries, the Speed River, is located
in the northern portion of the property, and rare embraces the stewardship of this important
natural area. At the designation of the Grand as a Canadian Heritage River in 1994, a plaque
was installed,
“The Grand River, flowing 290 kilometres from the Dundalk Highlands to Lake Erie, is
aptly named, for its valley is the largest in southern Ontario. A mosaic of Aboriginal and
European cultures combined to shape the valley's character. Fine examples of
nineteenth century architecture still remain in many rural and urban communities.
Winding its way through marshes, woods, and Carolinian forests, the river provides the
common thread that links a harmonious blend of natural and cultural landscapes. The
designation of the Grand as a Canadian Heritage River was built on a local tradition of
cooperative watershed management to preserve the valley's natural beauty, cultural
diversity, and recreational opportunities. This plaque is testimony to all those people
who are working together to make the Grand River an ever better place in which to live,
work and play.”

6

As the population grows and the surrounding landscape changes, rare will be faced with many
challenges, threats, and opportunities. Encroaching land uses, such as residential development
and aggregate extraction, have the potential to alter ecological functions and cause damage to
the geomorphology of the land, quality and quantity of ground and surface waters,
biogeochemical processes, plant, animal, and microbial community structure, and ecological
function. It is important that rare’s land management plans are flexible and holistic, as each
component or important ecological feature of the property is linked. The unique location of
rare in a rapidly urbanizing area means adapting to changing community conditions while
staying true to the founding vision of the charity, which is to preserve the land intact and in
perpetuity for the community to enjoy, including the international community and future
generations.
The rare staff is charged with the task of managing this land and working collaboratively toward
the three rare pillars of our founding mission: conservation, research, and education. Within
the rapidly growing Region of Waterloo, rare fills the need for protection of natural spaces. The
challenge is how to best protect the environmental features as well as their functions. The
adoption and implementation of the Environmental Management Plan (EMP) signifies an
understanding and commitment to both the reserve and the research and education
communities. Acting as a guide for environmental management on the property, the EMP has
been designed not only to be flexible but to act as a tool to monitor and prioritize stewardship
and restoration activities. The Plan will act as a living document, guiding the management of
the natural and cultural features and their functions on the property.
Future updates to the Plan should occur every five years. A summary of past and current land
management recommendations and progress made toward each is included in Appendix 1.
From this plan document, an Environmental Management Action Plan (EMAP) will be produced
to outline the process and timeline to achieve the recommendations.
1.2 History of rare
The history of the rare property is diverse and considerable detailed information on natural
history and human occupancy of the property is available. Historical information on rare
extends back over 11,000 years, a span of time through which native peoples identified and
used this area for its abundant natural resources. Evidence indicates early usage of temporary
hunting camps by hunters and gathering groups, to later development of floodplain agriculture
with permanent settlements. Early European contact occurred in the area in the late 1700’s as
transient fur traders moved further westwards and inland into unexplored areas. In 1817, a
land survey described the forest in what is now rare Charitable Research Reserve as consisting
of “maple and beech and elm”. The first European settler to the area was Nathaniel Dodge,
who built a log cabin on Blair Flats. In the 1822 Plan of Dumfries map, both Nathaniel Dodge,
and his brother Sylvester Dodge have property in Lot 21 in what is now the Thompson Tract.
The Sylvester Dodge farmstead was sold to Samuel Bowman by 1861. In the 1840s, the William
Young family built the stone slit barn and farmhouse, now known as the rare ECO Centre.
William Young sold to Matthew Wilks in the late 1860s.
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Figure 1.1 Location of the rare Charitable Research Reserve in southern Ontario.
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John Gouinlock owned the property on the east side of rare (either side of Blair Road),
established sometime before 1832, and began farming the river flats on the north side of Blair
Road. In 1832, a school house (Gouinlock’s school) was built in Galt, and John Gouinlock would
travel over three kilometers from the log cabin on his property to teach the children. The log
cabin was destroyed by fire in 1923, and his barn across the street was taken down in the
1950’s. In 1853, William Ashton purchased 230 acres of land along the Galt-Blair Road, which he
called Cruickston Park. Five years later, he sold his property to Matthew Wilks who continued
to purchase land for farming totalling about one thousand acres. The University of Guelph took
control of the land in 1973 after the death of Matthew Wilks Keefer. Keefer’s vision for this
land, the Cruickston Park Estate, stressed the importance and need in the future to undertake
“research close to urbanization within a controlled environment…” and displayed many
similarities to the ecological and environmental concerns that remain with rare today.
In 1996, the University of Guelph severed 53 acres of the Cruickston Park estate and sold it to
private owners. With funding from concerned citizens, the remaining 913 acres of Cruickston
Park was purchased in 2000 as part of a conservation strategy. In 2001, the Cruickston
Charitable Research Reserve was incorporated as a charity and was renamed rare Charitable
Research Reserve in 2004. Lamb’s Inn was built in Blair, the oldest village in Upper Canada, in
1837. This historic stage coach inn later became well known as Nicholson’s Tavern before
becoming the headquarters for rare staff in 2003, along with the three acres it sits on. In 2010,
the Thompson Tract was purchased from Langdon Hall, bringing most of the Bauman Creek
catchment into the reserve. In 2014, 104 acres had to be severed from the property and sold to
a private landowner.
The original vision of Matthew Wilks Keefer in 1968 is still closely aligned to rare’s vision in
2014, and we will carry on the legacy of the property in perpetuity. The common denominator
of our parallel visions is a recognition that the well-being of people and their activities is
dependent upon natural ecosystems.
1.3 History of Environmental Management Planning at rare
Environmental management planning is crucial for protecting natural spaces, their features and
functions, and has a long history at rare. Below is a short synopsis of the documents and
reports that have been published to date (see also Appendix 1):
• In 2001, Nicholas Hill, Heritage Architect Planner, prepared a report called Vision
Statement: Cruickston Park, a vision for conservation and education, which presented
the Goals and Vision for Cruickston Park.
• In 2001, a biophysical inventory was prepared by the Cruickston Park Ecological Advisory
Team (CPEAT). This data was integrated into a report completed by North South
Environmental Inc., entitled: Draft Management Framework for Cruickston Park.
• In 2002, the CPEAT authored Cruickston Park into the Future: the Environmental
Management Plan for Cruickston Charitable Research Reserve, which provided an
environmental inventory of the property and identified opportunities and
recommendations for environmental stewardship.
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In 2006, the Environmental Management Plan (EMP) was updated to reflect the changes
in land use and ecological conditions on the reserve and providing an updated biotic
inventory of the property.
In 2008, began to develop action plans in anticipation of future updates to the
document.
In 2011, an inclusion of management targets, updated action plans, and land
management policies.
In 2014, the first complete revision of the EMP since 2006 was undertaken in order to
update species lists, clarify opportunities and priorities, include updates on cultural
landscapes and archaeological sites, update maps, and to include regional, provincial,
and national policy frameworks.

The overall purpose of the 2014 EMP update is to act as a guiding document for future land
management planning. It is a transparent report that ensures all stakeholders are confident
that the property is being managed appropriately and with foresight. The goals of the 2014
EMP update are to:
• Provide a detailed, up-to-date biotic inventory of rare Charitable Research Reserve.
• Zone the property based on protection requirements to assist with the prioritization of
conservation and restoration efforts.
• Clarify the context for the preservation of rare lands and watercourses within regional,
provincial, and national contexts.
• Develop detailed action plans for the management and restoration of rare’s natural
features.
• Provide policies to guide management and use of rare lands.

2.0 Detailed Landscape Context and Site Characteristics
2.1 Landscape
The rare lands contain elements from the Great Lakes-St. Lawrence Forest Region (e.g., yellow
birch and eastern white pine), the Boreal Forest Region (e.g., white spruce, paper birch, and
trembling aspen), and Carolinian species of the southeastern Deciduous Forest (e.g., butternut,
hackberry, black maple). Within the Canadian classification systems, rare is located within the
Mixedwood Plains Terrestrial Ecozone, at the border between the Moderate Temperate and
Cool Temperate Ecoclimatic Regions of the mid-latitudes, and within the St. Lawrence Lowlands
Physiographic Region. The combination of variable surficial materials and topography, location
at the boundary between climate and vegetation zones, and the tract of land sufficient in size
and relatively undisturbed allows landscape level functioning and the complexity of ecosystems
and habitats found at rare. In order to facilitate an understanding of the areas of rare lands, a
series of colloquial names are used in this document to identify particular sites (Figure 2.1).
2.2 Geology and Physiography
The rare Charitable Research Reserve is centrally located in the Grand River Basin, with the
Grand River flowing through the northern section of the property (Figure 2.2). Much of the
10

southern parts of the property are mantled with deposits from the Wisconsinan glacial period.
The northeastern portion of the property is one of the few areas in the Grand River Basin where
bedrock is exposed at the surface. Outcrops of upper Middle Silurian Guelph Formation
dolostone can be seen on the south bank of the Grand River where they form small bluffs and
flat bedrock pavements that support alvar communities. These 420 million year old rocks are
part of the sequence that forms the upper part of the Niagara Escarpment farther to the east.
Outcrops of this tropically deposited dolostone can be seen along the river flats northeast of
the Slit Barn, where they form small cliff faces in the riverbank and in the woodland area.
Higher outcrops form bluffs at the eastern edge of the property. The well-bedded and jointed
nature of the rocks, as well as the small solution holes caused by subsurface drainage and
dissolution of the dolostone, can be seen in these outcrops. The porous nature of this bedrock
accounts for subsurface drainage that takes place close to the river.
Overlying the bedrock geology are sediments that were deposited during the Quaternary
Period, which occurred 2.59 million to about 11,000 years ago. During this time, the region was
covered by ice on numerous occasions, but each succeeding glaciation removed, covered or
modified the sediments that were deposited by older events. Therefore, the sediment at rare
consists of the youngest deposits of the last ice advance and the materials that have been
moved during the last 13,000 years. As ice advanced across the region, it laid down deposits of
glacial till, principally the Port Stanley Till and the Wentworth Till.
Approximately 13,000 years ago, the ice had virtually vanished from the region, and the
landscape would have looked much like the northern tundra does today. The Grand River was
much wider and deeper, enlarged by floodwater from the ice melting farther north in the basin.
This glacial river carried large quantities of sand and gravel and deposited these sediments
south of the Blair-Cambridge Road, forming the higher areas of the property. Where the more
porous sand and gravel was deposited over impervious till, such as at Springbank Farm, seepage
lines were formed. Glacial erratics can be found throughout the landscape, often piled at field
boundaries or utilized in the foundations and walls of older buildings. Several can be seen near
the Slit Barn.
2.3 Ecology
The rare Charitable Research Reserve is home to a great richness of species (Appendix 2). This
species richness reflects the location along the boundary formed by the Northern Hardwood
Forest and Carolinian Forest zones, its varying geographic features, and its management
history. This list is constantly changing as restoration efforts proceed, new species are recorded,
and new surveys and taxonomic expertise become available. The conservation and
enhancement of the ecological functioning and integrity of the ecosystems at rare is a priority.
The ecology of rare is studied through long-term monitoring programs as well as academic
research, making land management decisions on the property scientifically sound.
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Figure 2.1 Colloquial and common names of landscape features at rare Charitable Research Reserve.
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Figure 2.2 Wetlands and watercourses in the vicinity of rare Charitable Research Reserve.
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Many typical habitats of southwestern Ontario are well-represented at rare: flood plain
meadows, upland and lowland forests in various stages of ecological succession, and
hedgerows. More unusual habitats at rare include the regionally and provincially significant
fern-dominated plant community on the dolomitic limestone cliffs, mature forests on sizeable,
dissected and solution-cavitied dolostone outcroppings, old-growth deciduous forest and
extensive old-field and meadow systems on alvar.
A matrix of deciduous forest connects across the rare property, including the forests of mixed
successional stages atop the Cliffs, the mature upland forest and yellow birch swamp of the
Hogsback, the old-growth upland of Indian Woods, and the swamp and rolling uplands
surrounding the Bauman Creek corridor. The Hogsback is relatively untouched in both historic
and recent times, possibly due to the difficulty of passage through its large wetland. Of the
Hogsback’s 65 acres of forest, 45 acres are located on the rare property, including 40 acres of
provincially significant wetland with 29 acres of swamp. Indian Woods deserves special mention
due to its distant and minimal logging history, and it approximates an old-growth forest
condition. Indian Woods is home to more than a dozen species of birds, including Red-breasted
nuthatch, Great crested flycatcher, and wood thrush, dependent upon its very large, old trees
with cavitied trunks and branches, decaying windfalls, swamp, and sunlit forest gaps. The ponds
and vernal pools attract wood ducks and provide spring habitat for eight species of frogs and
four salamander species.
Three relatively intact sub-watersheds exist within the property boundaries either from source
to mouth or for the majority of their lengths (Figure 2.2). Bauman Creek and Cruickston Creek
are fed by groundwater, and are coldwater habitats at baseflow. Bauman Creek supports a
brook trout population. Newman Creek has its source in a stormwater pond adjacent to rare
property that collects runoff from the Newman Subdivision. The wetlands present on rare
Charitable Research Reserve are part of the larger Provincially Significant Wetland system
known as the Barrie’s Lake-Bauman Creek Wetland Complex, which contains 57% percent
swamp, 42% percent marsh, and 1% bog. The Grand and Speed Rivers frame the northern
boundary of the reserve, with their confluence located southeast of Preston Flats and north of
Blair Flats. Fast-flowing water keeps the reach above the confluence open most of the time
during winter. These reaches provide wintering habitat for waterfowl – geese, puddle ducks
and diving ducks – and resting and preening areas for migrating waterfowl, shorebirds and
songbirds. Twenty eight species of waterfowl and fifteen species of shorebirds have been
documented on the rare property through ongoing monitoring efforts. Bald eagles have been
regularly observed foraging in this habitat since the winter of 1994.
2.4 Cultural Heritage
Cultural environment refers to the present or past physical alterations to the natural
environment by deliberate human action through cultural processes. The cultural environment
thereby consists of existing built structures, archaeological remains, and the cultural landscape
in which they are embedded. A summary of cultures identified at rare can be found in Appendix
3.
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2.4.1 Built Structures
There are several heritage buildings on the rare lands (Figure 2.3). Lamb’s Inn is designated
under the Ontario Heritage Act, but the remaining buildings have cultural significance and well
documented histories,
• Springbank Farmhouse (circa 1840; an addition was built in the 1930s)
• Resource House (circa 1840)
• Slit Barn (circa 1840)
• Lamb’s Inn in the Village of Blair (circa 1837)
Other buildings are of more recent construction,
• Community Gardens Pavilion (2011)
• North House – erected in 2012 at rare, this structure generates many forms of
renewable energy including: solar thermal generation, solar photo-voltaic generation
and geothermal cooling. The house is situated near Springbank Farmhouse with a
southern orientation to maximize passive heating opportunities.
• Community Gardens Greenhouse (2006)
• Community Gardens Sheds – old, Community Roots (2013)
• Community Gardens Washroom Facility (2014)
2.4.2 Cultural Landscapes
Cultural landscapes are long-term alterations to the natural or previously altered environment,
for aesthetic or cultural purposes. For the alteration to be considered a cultural landscape the
change should be exceptional to its immediate surroundings. There are numerous examples of
cultural landscapes on the rare property:
•
•
•
•
•
•
•
•
•

Pond, surrounding lawn, and gardens at Lamb’s Inn
Lawn, gardens and lilac trees at Resource House (also known as the house portion of the
rare ECO Centre)
Rock gardens and lane at Springbank Farmhouse, a relic of the first planned road
through the Blair area
Stone wall dating back to 1901 along the north and south sides of modern-day Blair
Road
Pine stump fence (estimated to be approximately 200 years old) on the east side of the
Hogsback Forest
Tent ring in Cliffs and Alvars forest (possible archaeological site)
The stretch of Sugar Maple trees along Maple Lane
The Grand Allée as a historic carriageway from 1899 leading into Langdon Hall
Lilac, Elm, and Oak row at Gouinlock archaeological site
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Figure 2.3 Existing buildings at rare Charitable Research Reserve.
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Figure 2.4 Locations of archaeological sites and finds at rare Charitable Research Reserve.
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Maple Lane was once one of the earliest roads cut through the forests of the early 1800s in the
Region of Waterloo. Blair Road, although considerably changed over the years, was originally an
Aboriginal trail. Sections of adjacent lands to the road have or had cut field stone walls dating
back to 1901 according to farm records (Ayr News, 1993 May 19, vol. 98 no.20). A few decades
ago these stone walls were considerably more extensive than they are today. In the fall of 2013,
the entire length of the stone wall on the south side of Blair Road was documented using global
positioning system (GPS) waypoints, photographs and a written summary. This information was
gathered for rare internal purposes, and for inclusion in Region of Waterloo Right-of-Way
easement for Blair Road.
2.4.3 Archaeology
Archaeology is a sampling process of past human behaviour. While not all behaviour leaves
either traces of materials or lasting alteration to the environment, a few largely inorganic
objects remain for detection. Archaeological sites can distill the length of human occupation
and the various adaptations made to the changing environment, as well as yield “ecofacts” that
inform us of the various plant and animal species that were present and exploited at any given
time in the past. Archaeological sites not only provide information on how people adapted to
various environments, but also give evidence of how the environment was changing during
those times.
Previous Archaeological Studies
Although D. Boyle and W.J. Wintemberg were conducting archaeology in the Region of
Waterloo from the late 1800s, the first archaeological site recorded on rare property was by
George MacDonald in 1961. Two sites were recorded by D. Stothers in the early 1970s during
his survey of the Grand River. Two more sites were discovered in the mid-1970s and early
1980s during the assessment of the originally planned Cambridge by-pass. All of these sites are
located in agricultural fields on either side of the Grand River (Figure 2.4).
Three homes of historical significance once stood on the rare lands but no longer exist as built
heritage. All three have been registered as archaeological sites and therefore are protected
under the Ontario Heritage Act,
• Nathaniel Dodge, reputed to be the earliest European settler in the area, had a log
home on Blair Flats west of Bauman Creek.
• John Gouinlock had a one and a half storey log home east of Cruickston Creek just south
of Blair Road, though it was destroyed by fire in 1923.
• A farmstead once existed on the newly acquired rare lands east of Langdon Drive. These
lands were originally settled by Sylvester Dodge and were later owned by Samuel
Bowman by 1861 (Taylor 1967).
During the time that Cruickston Park was owned by the University of Guelph, Archaeological
Research Associates (ARA) was hired to conduct an archaeological assessment of the entire
property in 1991 (Parker 1995). As a result of that assessment, 46 additional sites or isolated
artifacts were discovered. Pre-contact Native sites ranged in date from circa 9500 – 800 B.P.
Three Euro-Canadian sites from the 19th century were also found. The lands around the
Cruickston Manor and the islands within the Grand River were not assessed.
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Beginning in 2004, the archaeology committee began reassessing rare lands with the help of
numerous volunteers and university students hired under the provincial Summer Experience
Program. As a result of these assessments, 36 additional pre-contact Native sites were
discovered. Additionally, a probable 18th century Native site was also found. Two pre-contact
sites were also test excavated in the savannah-like area north of the Slit Barn.
Three areas were assessed by Timmins Martelle Heritage Consultants (TMHC) in 2009 and 2010
prior to the initiation of proposed construction (parking lot and Pavilion), and as a condition of
sale of MTO owned lands (part of the defunct Cambridge bypass). Prior to selling provincially
owned lands (the bypass was no longer on the table) archaeological assessments are a
requirement. Three artifact locations were found on what are now rare lands, two of which
were recommended for further study. The potential construction sites also yielded
archaeological material, including the Gouinlock site near Cruickston Creek.

3.0 POLICY FRAMEWORK
3.1 Global
There are no global, enforceable policies that legally bind nations or their citizens. However,
there are Best Practices publications from such global organizations as United Nations
Environment Program (UNEP) relevant to land management at rare. There are also
international agreements such as the Kyoto Protocol and its progeny that could serve as a
guideline for work at rare.
3.2 Federal
3.2.1 Species at Risk Act
The Government of Canada’s Species at Risk Act (SARA) was passed to protect endangered or
threatened species and their habitats, fulfilling Canada’s obligations under the international
Convention on Biological Diversity. All species, subspecies or populations identified as at risk
(extirpated, endangered, threatened, special concern) must be protected at rare in accordance
with the Species at Risk Act (Government of Canada 2003). Under SARA, the Committee on the
Status of Endangered Wildlife in Canada (COSEWIC) has established species designations in
order classify species based on the level of concern/threats to the species (COSEWIC, 2002).
The SARA designations are:
1. Special Concern: any indigenous species at risk because of characteristics that make it
particularly sensitive to human activities or natural events
2. Threatened: any indigenous species at risk of becoming endangered in Canada if limiting
factors are not reversed.
3. Endangered: any indigenous species at risk of immediate extirpation or extinction.
Extirpated species no longer exist in the wild in Canada, but still occur elsewhere.
4. Extinct: species that no longer exist anywhere in the world.
3.2.2 The Ecological Monitoring and Assessment Network
The Ecological Monitoring and Assessment Network (EMAN), which was cancelled by the
federal government in September 2010, provided framework and resources for environmental
organizations such as rare to help guide ecological monitoring and promote best practices
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(Government of Canada, 1995). EMAN facilitated ongoing communication between
environmental organizations and compiled protocols and standards. EMAN protocols are still
available online despite the program’s cancellation, and continue to guide ecological
monitoring at rare.
3.2.3 Canadian Heritage River Systems
The Grand River is designated as a Canadian Heritage River (CHRS) which recognizes its role in
the natural and cultural heritage of Ontario and Canada. The designation given by CHRS does
not create any legal or regulatory requirements affecting rare (Grand River Conservation
Authority, 2014), although the designation may present opportunities for funding research or
stewardship activities related to the Grand River and its floodplain.
3.3 Provincial
3.3.1 Provincial Species at Risk
All species, subspecies or populations identified as at risk (extirpated, endangered, threatened
or of special concern) on the Ontario Ministry of Natural Resources (OMNR) Species at Risk in
Ontario (SARO) List must be protected at rare in accordance with the Ontario Endangered
Species Act (Ministry of Natural Resources, 2007). The Committee on the Status of Species at
Risk in Ontario (COSSARO) reviews and assigns status designations to native Ontario species by
the OMNR and the national Committee on the Status of Endangered Wildlife in Canada
(COSEWIC). The list is updated and revised at least once a year.
• EXT – Extinct – any species formerly native to Ontario that no longer exists anywhere in
the wild or in captivity.
• EXP – Extirpated– any native species no longer existing in the wild in Ontario, but
existing elsewhere in the wild.
• END – Endangered– any native species that, on the basis of the best available scientific
evidence, is at risk of extinction or extirpation throughout all or a significant portion of
its Ontario range if the limiting factors are not reversed. Endangered species are
protected under the province’s Endangered Species Act. Those designated END-R –
Regulated are regulated under the provincial Endangered Species Act.
• SC – Special Concern – any indigenous species at risk because of characteristics that
make it particularly sensitive to human activities or natural events
• THR – Threatened – any native species that, on the basis of the best available scientific
evidence, is at risk of becoming endangered throughout all or a significant portion of its
Ontario range if the limiting factors are not reversed.
• VUL – Vulnerable – any native species that, on the basis of the best available scientific
evidence, is a species of special concern in Ontario, but is not a threatened or
endangered species.
The Natural Heritage Information Centre (NHIC) is a provincial body that represents Ontario’s
membership in the international NatureServe network of conservation data centres.
Information on distributions of listed flora and fauna are maintained, and maps are made
available to land managers and other parties as required. The NHIC works with government and
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non-profit organizations, and manages data about the location of species of conservation
concern. The NHIC also assigns conservation rankings based on NaturesServe conservation
rankings to species and habitats in Ontario. International global rankings are similar, but
preceded with a “G”.
• S1 - Extremely Rare – usually 5 or fewer occurrences in the entire Ontario range or very
few surviving individuals and especially vulnerable to extirpation in the province.
• S2 - Very Rare – usually between 5 and 20 occurrences in the entire Ontario range or
many individuals in fewer occurrences and often susceptible to extirpation in the
province.
• S3 - Rare to Uncommon – usually between 20 and 100 occurrences in the entire Ontario
range; there may be fewer occurrences, but in such cases there would be a large
number of individuals in some populations and these species may be susceptible to
large-scale disturbances.
• S4 – Common -- apparently secure in Ontario; usually more than 100 occurrences in the
province.
• S5 - Very Common – secure in Ontario under current conditions.
• SE - Exotic – not considered native to Ontario.
• SH – Historical – known to have existed in Ontario, but not verified recently and likely
not recorded in Ontario in the last 20 years; suitable habitat may still occur in the
province and thus the species may be rediscovered.
• SR – Reported – reported for Ontario, but inadequate documentation for the report to
be accepted or rejected.
• SRF - Reported Falsely – false report about the species from Ontario.
• SX – Extirpated– extirpated in Ontario.
• S? - Unranked– no ranking of the species in Ontario. Where the “?” follows a rank, the
rank for Ontario has only been tentatively assigned. S? species are likely rare in Ontario,
but insufficient information is available for a more certain rank.
3.3.2 Provincial Policy Statement
Modern provincial legislative policy on development and conservation of land is embodied in
the Places to Grow Act (Government of Ontario, 2005). From this document, the Growth Plan
for the Greater Golden Horseshoe, or GGH, was originally produced in 2006, and updated and
consolidated with other documents in 2013 (Ontario Ministry of Infrastructure, 2013). Under
the vision of the Places to Grow Act, the Provincial Policy Statement, or PPS (Ontario Municipal
Affairs and Housing, 2014) sets policy and regulations for land use and development. The PPS
integrates economic, environmental, cultural, and social interests of Ontario’s citizens. During
long-term planning activities, rare should use this policy statement to guide land use decision
making to incorporate the regulations of the province of Ontario (Table 3.1). Many of the
planning policies set forth by the Province of Ontario are consistent with the vision of rare,
most notably protection of farmland and anti-sprawl measures. The PPS, together with the
Ontario Heritage Act (2005), also address protection and conservation of cultural heritage in
the province.
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The Ontario Greenbelt, encompassing approximately two million acres of land, provides
permanent environmental and agricultural protection from development and urban sprawl.
Although the Region of Waterloo is contained within the GGH, rare is not currently part of the
Greenbelt. The Greenbelt management plan is currently in a review process, and rare may
eventually be included within the network of protected lands. The Greenbelt Act (Ontario
Municipal Affairs and Housing, 2005) is guided by the PPS, and addresses the importance of
protecting a diversity of habitats and features including those which exist within rare, including
agricultural, forest, water, and trail systems. Therefore the aligning protocols of the Ontario
Greenbelt Act are a helpful resource in guiding the management of rare.
Table 3.1 Provincially regulated features on and near rare property.
Feature
Four Provincially Significant
Wetlands

Evaluated Wetland
Deer Wintering Areas
Waterfowl Staging or Wintering
Endangered Species
Locally Significant Biological Area
for Animals

Name of Environmental Feature
Barrie’s Lake Wetland Complex
Orr’s Lake - Bechtel Creek Complex
Gilholm - Salisbury Wetland
Speed River Wetland Complex
Bauman Creek Wetland
Bauman Creek, Cliffs/Alvar and Hogsback in Cruickston
Park
Grand River Corridor
Bald Eagle wintering habitat in Grand River Corridor
Cruickston Park Lands

3.3.3 Conservation Authorities Act
Conservation Authorities in Ontario are catchment-scale legal entities created to oversee
conservation, restoration and responsible management of water, land and natural habitat, and
also balance human, environmental and economic needs. Their authority is granted by the
provincial government, and they are generally considered as quasi-governmental, community
based environmental agencies. Ontario’s 36 conservation authorities are now organized under
the banner of Conservation Ontario. The Grand River Conservation Authority (GRCA) has
jurisdiction in these matters over the rare property, such as activities undertaken on the rare
property that directly or indirectly affect water quality, quantity, or distribution in the
landscape, including construction or restoration activities that may cause erosion of sediment.
Prior to engaging in such activities, the GRCA must be consulted regarding possible permit
requirements.
3.3.4 Provincially Significant Wetlands
The authority which develops and regulates protocols to protect Provincially Significant
Wetlands (PSW) is established in the Greenbelt Act, the Planning Act, and the Conservation
Authorities Act. PSWs are designated and approved within the framework the Ontario Wetland
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Evaluation System (Ontario Ministry of Natural Resources, 2013a). There are several PSWs on
rare property, all associated with the Barrie’s Lake-Bauman Creek PSW complex (Figure 2.2).
The wetlands are located in the Hogsback Forest and Cliffs and Alvars Forest (associated with
Cruickston Creek), Indian Woods and Blair Flats (associated with Bauman Creek), and the
Thompson Tract (associated with Bechtel Creek). Landowners are required to include PSW
policies within their land use planning, and PSW designation may be beneficial in securing funds
for stewardship and conservation activities on the property.
3.3.5 Areas of Natural and Scientific Interest
Areas of Natural and Scientific Interest (ANSI) are designated by the provincial government
through the OMNR. These areas of classification may be of interest for rare to apply for areas
such as Indian Woods and the Hogsback, as these titles may afford greater protection to these
features, for example greater recommended buffer widths. ANSIs are areas that have been
identified as containing unique features that have scientific values related to protection,
research and education. Most ANSIs are located on private land, and are separated into Earth
Science ANSIs and Life Science ANSIs. Life Science ANSIs include areas of significant biodiversity
with relatively undisturbed vegetation and landforms. Earth Science ANSIs are areas with
significant geological characteristics such as unusual bedrock or important fossil deposits.
Evaluation of both types of ANSIs is done according to the following OMNR criteria:
• Representation – of geological themes or landform-vegetation features of an ecodistrict.
• Condition—an assessment of the degree of human-induced disturbances.
• Diversity—the number of high quality, representative features that exist within a site are
assessed.
• Other ecological considerations—ecological and hydrological functions, connectivity, size,
shape, proximity to other important areas, etc.
• Special features—such as populations of species at risk, special habitats, unusual geological or
life science features and educational or scientific value.
Earth and Life Science ANSIs are further divided into four categories:
• Provincially Significant ANSIs—are sites selected on a systematic basis (using the above criteria)
that contribute to the representation of the natural features and landscapes of Ontario.
Provincially significant ANSIs are protected under the Planning Act, the PPS, the Greenbelt Plan,
the Oak Ridges Moraine Conservation Plan and the Niagara Escarpment Plan.
• Regionally Significant ANSIs are described as the “next best” natural areas that also meet the
five evaluation criteria that are given protection in only some parts of the province.
• Locally Significant ANSIs contain representative vegetation-landform features that meet most
of the evaluation criteria for provincial or regional significance, but are already represented
elsewhere in the province or ecodistrict.
• Candidate ANSIs are areas of natural and scientific interest that have been identified and
recommended for protection by MNR or other sources but have not been formally confirmed by
the MNR. Confirmation is a six step process and can be made at any time. The six steps include:
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1.
2.
3.
4.
5.
6.

Identify Priorities/work planning
Plan for ANSI fieldwork
Landowner/Municipality/ District Notice
Fieldwork and Data Analysis
Write Report
Draft Report Review and Submit

3.4 Region of Waterloo
3.4.1 The Region of Waterloo Official Plan
The Region of Waterloo Official Plan (ROP) includes all policies and plans required to guide
strategic development within the Region of Waterloo in the next 20 years. The plan, guided by
the Places to Grow Act and PPS, is an effort to guide the development necessary to house a
rapidly growing population in a responsible manner, protecting biodiversity, farmland, aquifers,
etc as much as possible. As of the writing of this EMP, the plan is under contention before the
Ontario Municipal Board (OMB), and is thus not in full effect. The plan includes many policies
that affect how rare operates, including those associated with land use, water, and ecological
systems. Within the Region of Waterloo’s Strategic Focus 2011-2014 Plan, the Environmental
Sustainability Chapter outlines the importance of preserving and protecting water resources,
green space and sensitive environmental areas. In section 1.5.3 of the Strategic Focus
document, rare is mentioned as an important partner in helping to protect these resources.
3.4.2 The Greenlands Network
The Region of Waterloo’s Greenlands Network includes areas of environmental policy including:
• Environmentally Sensitive Landscapes
• Significant Valleys in a Landscape Level System
• Significant Habitat of Endangered or Threatened Species
• Regionally Significant Woodlands
• Environmentally Significant Valley Features
Within the Greenlands Network, development or alteration to these Core Environmental
Features (CEFs) is not permitted. The Region of Waterloo requires a buffer area of 10 meters
from CEFs. However, the City of Cambridge recommends that wetlands should be given a 30
meter buffer (City of Cambridge, 2009). The Region of Waterloo created a planning framework
in 2007 to protect ecological systems, giving significant areas a title of being an Environmentally
Sensitive Landscapes (ESL). The Blair-Bechtel-Cruickston ESL includes a significant portion of the
rare property, including the confluence of the Speed and Grand River, in addition to covering
areas of PSWs and habitats of SARs (Table 3.2).
An Environmentally Sensitive Policy Area (ESPA) is a designation under the ROP that is given to
a specific feature within an ESL. ESPAs have restrictions pertaining to the activities to go on
around it (for example, a buffer area must exist). The Region of Waterloo also designates
“Cruickston Park” as an ESPA, which is the former name of what is now rare.
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Table 3.2 Environmentally Sensitive Policy Areas on or near rare property. For a complete list of
ESPAs, see http://www.regionofwaterloo.ca/en/aboutTheEnvironment/resources/ESPAlist.pdf
Designation
ESPA #36 Speed and Grand
Confluence
ESPA #38 Cruickston Park
ESPA #55 Orr’s Lake
ESPA #57 Barrie’s Lake
ESPA #58 Gilholm Marsh
ESPA #59 Devil’s Creek Swamp and
Forest
NEW Cruickston Creek Headwaters

Environmental Feature
Confluence of Speed and Grand Rivers, including areas
within and outside rare
Includes much of rare
Orr’s Lake, wetland area south of rare
Barrie’s Lake, wetland area south of rare
Gilholm Marsh, southeast of ESPA #55 and south of ESPA
#59
Devil’s Creek Swamp and Forest, forested swamp with trail
east of rare
Series of forested wetland areas hydrologically connecting
Barrie’s Lake with the Hogsback Forest on rare property

3.5 Municipal Planning
3.5.1 City of Cambridge
Within Chapter 3, Natural Heritage and Environmental Management, the City of Cambridge’s
Official Plan (OP) outlines many policy areas that exist within rare’s boundary. Similar to ROPS,
the COP guides strategic development and conservation within the area thus affecting rare’s
operation. Chapter 3 discusses the City’s priority of maintaining and improving natural features
such as fish habitat, CEFs, ESLs, and Locally Significant Natural Areas (LSNAs). The City of
Cambridge Official Plan is reviewed and updated every 5 years. As of the writing of this EMP,
the current plan is under contention before the Ontario Municipal Board (OMB), and is thus not
in full effect. The City of Cambridge OP and its current status may be viewed at
http://www.cambridge.ca/planning_and_development_department/policy_planning/official_pl
an_official_plan_review
3.5.2 Township of North Dumfries
Updated in 2008, the Township of North Dumfries OP aims to connect Provincial Policy
Statements with Regional Policy Statements. The OP has a focus on land use and development,
with sections 3, 5, 6, and 7 being directly relevant to rare’s planning and operation. These
sections are: General Land Use Policies, Natural Resource Management, Environmental
Management and Heritage Resource Management, respectively. The OP also includes maps
depicting PSWs, ESPAs, EPAs, Significant Woodlands (SWs), Significant Corridors (SCs) and
Locally Significant Natural Areas (LSNAs), many of which are bordering or existing within rare
property. The Township’s OP and its current status can be viewed at
http://www.northdumfries.ca/en/ourservices/officialplan.asp.
Updated in June 2014, the Township of North Dumfries Trails/ Cycling Master Plan acts as a set
of tools to facilitate planning and implementation for recreational trails. The Master Plan
summarizes feedback from trail users and decision makers, and can be used as a major
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resource to help guide trail network planning at rare in the case where trails need to be
maintained, extended, or altered in any way.

4.0 BIOLOGICAL RESOURCES AND ACTION PLANS
4.1 Biotic Inventory
Several biotic inventories have been conducted on the rare property, and efforts to identify and
document all species occurring on the property are ongoing. Biotic inventories should be
conducted regularly as taxonomic expertise becomes available, and in order to document new
species are regularly established through immigration and introduction. Biotic inventories can
contribute to the knowledge of species diversity at rare, provide information on the distribution
of species throughout the property, and track changes in species over time in response to
environmental change. Knowledge about changes in species diversity and distribution over time
can be used to inform conservation decisions and evaluate past conservation efforts. Refer to
rare Data Sharing and Sensitivity Policy in Appendix 4.
4.2 Vegetation Communities
Ecological Land Classification (ELC) of the rare property using vegetation and soil characteristics
was conducted in 2011 by Natural Resource Solutions Inc. (NRSI) (Figure 4.1). In the process, a
master plant list was created that included plants found in the ELC polygons, as well as plants
that were observed in previous studies. While the 2011 ELC is the first comprehensive
vegetation study of the entire property, a number of vegetation studies, including both
qualitative and quantitative assessments, have been undertaken on the rare property since the
mid-1970s. These prior studies include:
•
•
•
•
•
•
•

Lothian (1976)
Gilbert (1981)
P.F.J. Eagles Planning Ltd. (1991)
City of Cambridge along the Grand Trunk Trail (Thompson & Associates, 1996)
Ecologistics Limited (1996)
ESG International Inc. (2000)
Field Botanists of Ontario (multiple visits)

North-South Environmental Inc. summarized the CPEAT findings for significant native vascular
plants in the 2001 Draft Management Framework for Cruickston Park. Findings from these
vegetation surveys were included in the rare 2006 Environmental Management Plan. A list of
significant plant species on the property can be found in Appendix 4. A complete list of all plant
species currently recorded at rare can be found in Appendix 2.
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Figure 4.1. Ecological Land Classification of the rare property (NRSI, 2011)
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4.3 Aquatic Species
Aquatic invertebrate sampling was first conducted at rare in 2003 by Ken Dance, and consisted
of sampling two locations on Cruickston Creek upstream of Blair Road. In addition to this study,
aquatic sampling has been conducted several times:
• In 2001, Ken Dance mapped smallmouth bass nest concentrations in the Grand River
along the length of the reserve.
• In 2003, Sean Barfoot collected water quality samples for eight sites on Bauman Creek.
• In 2006, rare partnered with Environment Canada’s Ecological Monitoring and
Assessment Network (EMAN) to establish a permanent long term aquatic monitoring
program on the cold water creeks and wetlands of the property, following Ontario
Benthos Biomonitoring Network (OBBN) protocols. Sampling was repeated in 2009 and
2012, and continues at three year intervals. The eleven sampling sites are located on
Bauman Creek, Cruickston Creek, Blair Flats Wetland and the Preston Flats Wetland.
• In 2009, rare (with Mark Pomeroy) conducted electrofishing in both Bauman Creek and
Cruickston Creek, with a breeding population of brook trout recorded in the former.
• In 2012, the University of Waterloo Ecohydrology group began an ongoing study
examining the hydrology and nutrient biogeochemistry on Bauman Creek.
• In 2013, Keegan Hicks (University of Waterloo) studied fish in the Grand River as part of
a research project.
Aquatic habitat, fish species and communities present in the Grand and Speed Rivers are also
documented in the Grand River Fisheries Management Plan (GRCA, 2005, 2006), and ESG
International Inc. (2000).
4.4 Birds (adapted from W.G. Wilson, 2006 EMP)
4.4.1 General Monitoring
Bird studies at rare have included both qualitative and quantitative surveys with emphasis upon
monitoring the species composition, but species abundance and species-habitat associations
are also documented. Since 1971, there has been ongoing recreational birding and monitoring
of bird activity along the Grand and Speed River shorelines adjacent to and within rare. A 1976
environmental assessment of The University of Guelph Cruickston Park Farm included a
breeding bird census of the Hogsback and Cliffs and Alvars forests (Gilbert et al. 1981). In
addition, the Eagles report (P.F.J. Eagles Planning Ltd. 1991) also included a qualitative
assessment of bird species encountered from May to September of 1991, in the forested areas
of the property (including Indian Woods, Hogsback, Cliffs and Alvars, Barn and Slope Woods).
There are documents describing the results of bird studies conducted at rare as well as a
Migration Monitoring and Banding Bird Database designed and compiled by Rob Unruh, 2008
to present:
• Bird records within a 3km radius of the confluence of the Grand and Speed Rivers –
seasonally since 1971, weekly from 1994 to 2003 and monthly since 2004– have been
summarized in a seasonal checklist, Birds along the Cambridge Riverbank Trail System:
Linear Trail and Environs (Wilson, 2009; see also Grand Actions Registry,
http://www.grandriver.ca/GrandActionsRegistry/). Bird species in riparian habitats of
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Cruickston Park, particularly waterfowl along the Speed and Grand Rivers, were
surveyed by Bill Wilson over a 24 year observation period.
• In 1973-1974, bird observations were made during Lothian’s (1976) vegetation studies
of the property.
• A qualitative assessment of bird species present on the reserve was completed by Paul
Eagles as part of a terrestrial biology study (P.F.J. Eagles Planning Ltd., 1991).
• The 1999 environmental assessment of lands for the Cambridge Arterial Route Selection
Study (CARSS) included breeding bird surveys from late May to early July 1999 (ESG
International Inc. 2000).
• In 2001, Bill Wilson conducted a point count breeding bird survey along transects in
rare’s riparian zone, agricultural fields and hedgerows, as well as in Indian Woods, the
Hogsback, and the Cliffs and Alvars. This survey was repeated in 2007, 2008, and 2009
by Andy Steinberg.
• A report specifically detailing the occurrence (perch site locations, feeding areas and
nocturnal roost sites) for wintering Bald Eagles along the Grand and Speed Rivers
through rare and on rare property, delineating High Risk Zone led to the closure
recommendations (OMNR, 2001; Protection of Wintering Bald Eagles in the Grand River
Valley).
• From 2000, rare lands have been included in an ongoing monitoring program for
overwintering Bald Eagles (Timmerman and Wilson, 2008).
• Since 2008, rare trails and site-specific routes (new ones added in 2014) have been
monitored and recorded during the migration periods, mid-April to end of May, and,
mid-August to end of October, coinciding with rare birdbanding.
• Since 2008, breeding bird monitoring has been extended to include regeneration sites
on a selective basis and, since 2012, has included specific research sites, focusing on
grassland species.
In addition, between 2010 and 2014, monitoring of Bald Eagle nesting and related activity in the
vicinity of the Confluence by rare Bird Monitors, and coordinated by Bill Wilson, has been
reported to the OMNR. The first year-round presence of Bald Eagle occurred in 2012, and has
been ongoing since.
4.4.2 Bird Banding Migration Stations
Bird banding at rare began in 2002 south and east of the buildings at Springbank Farm along
Blair Road. This continued until 2004 when the Bander-In-Charge (BIC), Dallas Johnston, moved
out of the area. In 2008, a new BIC, Kevin Grundy, restarted the banding program on two test
weekends in spring in the vicinity of the Resource House and Slit Barn. In fall 2008, the banding
program was expanded to 12 weeks between Mid-August and early November to monitor fall
migration. Another site was also added up at Springbank Farm. Kevin and his dedicated
volunteer crew operated between 5 and 7 nets on most weekends during the banding seasons,
mid-April to end of May and mid-August to end of October. Based on the success of the first
season, bird banding has continued annually including an expansion of the spring bird-banding
season. During bird banding, up to seven trails and routes on and adjacent to the rare property
are monitored for birds between 7 a.m. and 9 a.m. to determine what species may be present.
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Parts of the rare property were included in Ontario Breeding Bird Atlassing from 2001 to 2005,
the Audubon Christmas Bird Count since 1977, and the Grand River Winter Waterfowl Count.
4.4.3 Osprey Tower
Acting on a 2004 EAC recommendation, a tower with an osprey nesting platform was erected in
May 2007 near the river north of the ECO Center. Osprey first bred on the tower in 2009, and
have used it every season since. A second osprey tower was erected in November 2014 at the
eastern end of the property in George Street Field (Figure 2.1).
4.4.4 Eastern Bluebird Box Program and Monitoring
The rare Charitable Research Reserve initiated an Eastern Bluebird Box Program in (2010). The
aim of the program was to provide additional nesting cavities for Eastern Bluebird given their
threatened status in the 1960s and 70s. Programs such as those at rare have led to the recovery
of the species in Ontario. After falling dormant in 2012 due to limited staff and volunteer
commitment, volunteers Anne McLagan and Bill Read (Founder and President of the Ontario
Eastern Bluebird Society) revived the program, including relocating and removing inefficient
boxes. Updates included:
• making sure all nest boxes had predator protection and were monitored on a regular
basis
• the removal of all 7 boxes in Preston Flats due to Peromyscus (Deer Mouse and/or
White-Footed Mouse) infestation
With volunteer support, this program will continue annually. Currently, there are 40 boxes on
rare located in Blair Flats, South Field, Springbank Gardens, and around the perimeter of the
Hogsback and Indian Woods. Boxes may be relocated each season based on success or failure
of the previous year.
4.4.5 Bobolink and Eastern Meadowlark
Historically, highest breeding diversity of bobolink was in extensive tall grass prairies of the
continent. Due to agricultural and urban development, grasslands are now among the most
threatened habitats in southern Ontario. In June 2010, bobolink was listed as Threatened in
Ontario. In April 2011, a 3-year moratorium was placed on bobolink exempting it from the ESA
requirement on haying/pasturelands. Bobolink can breed successfully in hayfields, an
anthropogenic grassland habitat, in pastures undergoing rotations longer than 65 days, and in
older hayfields on marginal lands. Hayfields with harvest delay from last week of June to end of
first week of July can result in 70% successful fledging.
At rare, the western portion of South Field was planted in hay, beginning in 2007. Bobolink was
first observed in South Field in spring 2012; remained only one to a few days (Jerry Guenther),
and breeding first took place in South Field in 2013. On May 24-25, 2013, at least 3 male and 2
female were observed. At this time, breeding territories of this “loose colony”, a typical
breeding pattern of the species, was delineated and mapped by rare bird monitors. In 2014,
bobolink nested for a second year in South Field West (SFW). Eight to 11 males of this
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polygynous species were observed during their territorial displays. Comprehensive monitoring
during hay mowing on July 17 tallied more than 50 individuals with an estimated ratio of 10
males: 40 hatch-year young and females. Whether all birds present were members of the SFW
breeding group is uncertain; possibly SFW could be a magnet/sanctuary for Bobolink nesting in
two nearby hayfields (two or three km away) which were mowed at least one week earlier.
During the post-breeding period, Bobolink were observed in SFW to at least July 20 and in the
adjacent research field on August 17. Three Bobolink were banded at Springbank on August 17
and one observed as late as October 12. Bobolink have been widely observed in open areas of
the property, including Sparrow Field, Blair Flats, and others, but only South Field appears to
offer breeding habitat at this time.
In 2014, monitoring of all fields in the vicinity of South Gate confirmed Eastern Meadowlark
(maximum = 3 adults) on territory beginning April 13 and last observed September 29.
Observation of a fledgling with parents in SFW near a suspected nest site on July 17 was the
first confirmed nesting at rare.
Delayed hay-mowing in SFW provides successful nesting and post-breeding habitat for these
two species; the nearby research field provides post-breeding/migration stopover habitat. As
well, the entire field complex may serve as sanctuary for birds losing habitat and cover resulting
from early mowing on neighbouring hay fields.
Recommendations (Birds):
1. Bobolink exhibit strong site fidelity, and will return to within 50 m of nesting area. With
the successful nesting by Bobolink in 2013 and 2014, and Eastern Meadowlark in 2014,
research opportunities exist with respect to these Species at Risk. Hayfields in which
harvest is delayed from last week of June to end of first week of July can result in 70%
successful fledging, although it is associated with some loss of hay quality. Consideration
should be given to establish South Field East (SFE) as a hayfield thus doubling the area of
this habitat.
2. Monitoring and banding efforts at rare could be combined to target a specific species or
suite of species for research studies particularly with respect to grassland species.
3. Consideration should be given to monitoring breeding bird species at rare that have
been given SAR status, e.g. Eastern Wood-Pewee and Wood Thrush.
4.5 Mammals
No formal comprehensive inventory of mammals at rare has been completed to date. In 1993
and 1994, Erwin Meissner and Bill Wilson undertook mammal atlassing at a number of sites in
North Dumfries Township, which included small mammal trapping on the rare property and
monitoring animal mortalities along Blair Road. During 2001, the Cruickston Park Ecological
Advisory Team recorded sightings including road mortalities and mammal activities in and
around rare (North-South Environmental 2001). In the spring and summer of 2009, NRSI
conducted bat monitoring to identify species and passage rate using ultrasound bat detectors
at four monitoring stations on rare property. Since that time, new mammal observations have
been added based on staff and volunteer sightings. Additionally, in conjunction with the
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University of Guelph Blair Flats tall grass prairie research project headed by Dr. Andrew
MacDougall, a graduate student conducted small mammal trapping in 2012-2013.
Recommendations (Mammals):
1. A formal inventory of mammal species occurring on the property should be conducted,
by an outside consultant if necessary.
4.6 Herpetofauna
In 2001, Ken Dance conducted area searches for breeding frogs and salamanders; reptiles were
inventoried from spring through fall of the same year. The environmental assessment study of
the Slit Barn property conducted by NRSI in 2008 included the monitoring of three stations for
calling anurans and eight snake boards, as well as area searches throughout the study area.
In 2006, a plethodontid (lungless) salamander monitoring program was established at rare
following the protocols developed by EMAN and Parks Canada. Salamander monitoring was
conducted in 2006 in Indian Woods, and from 2008 onwards in both Indian Woods and the
Hogsback, and it will continue annually at both locations. Artificial cover objects are monitored
weekly for nine weeks from the end of August to the end of October; this protocol is designed
to monitor plethodontid salamanders, although mole (Ambystomatidae) salamanders may also
be detected during monitoring. Further investigation into the existence of Jefferson complex
salamanders on the property is required. For the 2014-2015 monitoring period, permits to
collect tail clippings from up to 40 suspected Jefferson complex salamanders has been granted.
These samples will be submitted for genetic analysis.
4.7 Other Taxa
4.7.1 Mosses and Liverworts
A species list of mosses and liverworts for the rare property was developed in 2004 by Wynn
Watson. Collection locations included the Hogsback, Indian Woods, Slope Woods, Cliffs and
Alvars forests, Barn Woods, Blair shoreline, Grand Trunk Trail, farm fields, and Cruickston Creek.
4.7.2 Fungi
The species list for fungi at rare has been developed over five annual mushroom forays (20072011) with the Mycological Society of Toronto. To date, all forays have been conducted in the
fall, in either the Indian Woods or Cliffs and Alvars forest.
4.7.3 Lichens
Some survey of the lichen flora of rare has occurred, with 19 named species listed. Further
taxonomic work by appropriate specialists should be encouraged.
4.7.4 Insects
A species list for insects at rare was compiled in 2006 by S.A. Marshall’s lab at the University of
Guelph. Five sites (Cruickston Creek, Resource House, Cliffs and Alvars Floodplains, Grand Trunk
Trail and Preston Flats) were hand sampled, and pan and Malaise trapped. A research project
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conducted by Tom Woodcock (2010-2012) added pollinator species (Apoidea, Syrphidae) to this
list.
In 2006, Jessica Linton (Grealey) established a butterfly monitoring protocol for rare; this
protocol was later submitted to and adopted by Environment Canada’s EMAN. Two transects
were monitored for butterflies throughout the summer in 2006. The monitoring program was
repeated in 2009 with the addition of a new transect, and a fourth transect was added in 2010.
The butterfly monitoring program has been conducted on all four transects from 2010-2014
and will continue to be conducted annually. Beginning in 2006, an annual butterfly count has
occurred in July each year at rare in addition to annual monitoring. The count was cancelled in
2007 and again in 2014 due to inclement weather. Currently, 70 different species of butterfly
have been observed at rare. In September 2012, a moth workshop was held at rare and 28
species were identified. Observations submitted by staff and volunteers are continuously added
to this list.
In 2011, an Odonate survey was conducted on the rare property by Jennette Fox (University of
Ottawa). Surveys were conducted at wetlands, waterways and trails within the rare property.
The purpose of the surveys was to construct a list of Odonate species on site. Overall, nine
species of dragonfly and damselfly were found. At this time only the Blair Flats and (Eastern)
Cliffs and Alvars of the rare Charitable Research Reserve were checked for Odonate species.
Future surveys should include the Preston Flats, Hogsback, the Thompson Tract and the Indian
Woods. Future surveys should also be expanded to cover the entire season in a similar manner
to the butterfly surveys, to provide a complete listing of Odonate species on site. In 2012, the
Toronto Entomological Association visited rare in July and observed nine additional species,
totalling the number of known Odonates at rare to eighteen.
Recommendations (Other Fauna):
1. Continue to seek morphological and molecular taxonomic experts to expand species
lists and survey new groups. Of particular interest are terrestrial insects not covered by
specific monitoring programs and non-insect invertebrate fauna.

5.0 PRIORITY PROTECTION CLASSIFICATION AND POLICIES
The property has been divided into Priority Protection Areas (figure 5.1) based on the
vulnerability to disturbance of the natural features each contains). The system is adapted from
Conservation Halton’s Master Plan for Glenorchy Conservation Area
(http://www.conservationhalton.ca/parks-master-planning). Each designation has
corresponding management implications, and will guide all future decisions related to land use,
criteria for access, and protection and restoration efforts. The sensitivity of Very High Priority
Protection Areas is reflected in the more restrictive management policies with minimal public
access. Most public use will be focused on Low Priority Protection Areas.
The criteria used to designate the zones are based on well-known and understood natural
heritage features and special land use designations, and their sensitivity to impacts from land
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uses such as recreation, agriculture, and development. The criteria for each zone and
associated management policies are described below.
5.1 Very High Priority Protection (VHP)
5.1.1 Criteria
Very High Priority Protection Areas include one or more of the following:
• Provincially Significant Wetlands
• High constraint stream corridors
• Rare vegetation communities
• Regulated Species at Risk (provincial or national)
• Vernal pools
• Seeps
• Limestone cliffs and outcrops
• Monitoring plots
• Old growth forests
5.1.2 Policy
The management goal for Very High Priority Protection Areas is to preserve and manage these
areas so that they may persist intact in perpetuity.
Permitted Activities:
•

•

•

Stewardship
o Localized restoration activities
o Invasive species management
Low impact public use of pre-existing authorized trails, provided that the negative impacts
associated with the trail use are minimized and do not threaten the integrity of the natural feature.
Low impact trail use includes hiking on the trail independently or on guided tours and does not
include cycling, geocaching, or any off-trail use. In the long term, trails superfluous to requirements
should be closed and restored.
o Educational material, communicated through trail signage, the rare website, trail maps and
handouts, should be provided to the public to explain the significance and sensitivity of the
area’s natural features
o Trail maintenance is required so long as trails are authorized to remain in use
o Management of hazardous trees
Research approved through the research application process that cannot be conducted in lower
priority protection areas
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Figure 5.1 Location of Priority Protection Areas at rare.
35

5.2 High Priority Protection (HP)
5.2.1 Criteria
High Priority Protection Areas include one or more of the following:
• Core features of ESPAs (Environmentally Sensitive Policy Areas)
• Significant valleys and bottomlands
• Natural forest cover
• Medium constraint stream corridors
• Species of Special Concern (provincial and national)
• Regionally rare species
• Other wetland, not under PSW designation
• Candidate Significant Wildlife Habitat
• Veteran mast trees
5.2.2 Policy
The management goal for High Priority Protection Areas is to protect and possibly improve the
integrity of the lands, with the recognition that many of rare’s high-use public trails in the Cliffs
and Alvars Forest fall within this protection category.
Permitted activities include those listed above, plus:
•

•
•

•

•
•

Stewardship
o Restoration activities at small (i.e. planting to close unauthorized trails, replace vegetation
following invasives removal) or large scales (i.e. landscape level restoration of habitat, such
as prairie plantings and creation of forested corridors, prescribed burns) as required for
proper management.
Public use of existing trails, limited to hiking on the trail independently or on guided tours.
Educational material, communicated through trail signage, the rare website, trail maps and
handouts, should be provided to the public to explain the significance of the area’s natural features
and the impacts of unauthorized trail use and off-trail use
o Trail maintenance as required for pre-existing and new trails, including installation and
maintenance of boardwalks, trail markers and signs, addition of trail substrate (woodchips
etc.), and installation of trailheads, signs, trail markers
Public and staff use of existing facilities and infrastructure
o Existing facilities should be maintained to mitigate negative environmental impacts and
ensure public safety
• Special consideration should be given to the mitigation of negative environmental
impacts during any required renovations.
• Landscaping, fencing and signage should be employed to confine use to the
preferred, designated areas.
• Any digging or other movement of earth requires the approval of archaeology
advisors.
Research approved through the research application process that cannot be conducted in lower
priority protection areas
Passive off-trail use approved through “Off-Trail Use” permit program, as assessed and permitted by
rare.
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5.3 Moderate Priority Protection (MP)
5.3.1 Criteria
Moderate Priority Protection Areas are areas or features that are not covered under the VHP or
HP designations that contain:
•
•
•
•

Linkages
Hedgerows
Lookouts
Restoration sites

5.3.2 Policy
The management goal for Moderate Priority Protection Areas is to restore degraded or
agricultural lands to a natural state and to provide linkages between disconnected natural
features, if applicable.
Permitted activities:
All those listed above, plus:
•

•
•

•

Stewardship
o Restoration and invasive species management may be intensive and large in scale;
restoration activities may include extensive plantings of regionally native species or tree
removal
Public use of existing or newly created trails. Regular trail use includes hiking on the trail
independently or on guided tours, and possible cycling and geocaching in suitable areas.
Educational material, communicated through trail signage, the rare website, trail maps and
handouts, should be provided to the public to explain the vision and methods behind the restoration
projects on the property
Creation of new trails would include vegetation removal, addition of trail substrate (woodchips etc.),
and installation of trailheads, signs, trail markers
o Trailhead infrastructure may be required for new trails: parking lots, washroom facilities,
fencing
o Construction of new facilities that are of high priority in advancing rare’s vision and mission
may be permitted provided an environmental impact mitigation plan is established

5.4 Low Priority Protection (LP)
5.4.1 Criteria
Low Priority Protection Areas are all areas that are not included in the other priority protection
zones.
5.4.2 Policy
The management goals for Low Priority Protection Areas are to provide areas for
demonstration, community gardens, the practice of sustainable commercial agriculture, and
provide a staging area for facilities and infrastructure to support rare programs. Focus is on
recreation, education, agriculture, infrastructure and facilities in these areas in a manner that is
sustainable and conducive to the organization’s goals.
Permitted Activities:
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All those listed above, plus:
o

o

o

Stewardship
o Areas in agriculture should be managed to provide wildlife corridors and buffers to connect
and protect natural features
o Restoration and improvement of hedgerows and buffers through planting and invasive
species management
Agriculture
o Commercial agriculture should use ecological/sustainable practices
o Demonstration and community gardens provide agricultural education and outreach to the
community – integral to rare’s education program
Regular public use of existing or newly created public trails and open access areas. Regular trail use
includes hiking on the trail independently or on guided tours, and possibly cycling and geocaching in
suitable areas; open use areas may include picnic areas, benches, and pavilions/shelters.
o Educational material, communicated through trail signage, the rare website, trail maps and
handouts, should be provided to the public to explain the vision and methods behind the
agricultural practices on the property

6.0 BIODIVERSITY: THREATS, OPPORTUNITIES, AND RECOMMENDATIONS
6.1 Biodiversity Targets and Threats Framework
The biodiversity target framework presented here was adopted from The Nature Conservancy’s
Conservation Action Planning (CAP) Handbook (Nature Conservancy, 2007). This approach is
widely used by conservation practitioners and provides a familiar, straightforward model for
the rare Environmental Management Plan. Biodiversity targets are a suite of ecologically
valuable landscape zones, features, and communities that have been selected for conservation
at rare. The targets were chosen to represent as much of the biodiversity at rare as possible.
They serve as “umbrella” features, by which the conservation of the target would result in the
subsequent conservation of many other related biodiversity features, including species of
concern.
Health and viability of each biodiversity target are monitored by a number of key ecological
attributes, determined for each target type. It was then determined whether the indicators for
these attributes fell within a range of acceptable variation for the target. The attributes are
compared to scientifically based criteria for each target, and rated using the system described
in Table 6.1.
To understand the threats facing the viability of the targets, the stresses to the key ecological
attributes were then identified, as well as the sources of these stresses. The severity and scope
of each stress was rated, and the sources of the stress were assessed by rating their
contribution to the degradation of the target, and the irreversibility of the source (i.e. how
difficult is the source to eliminate under present conditions) and/or of its effects on the target
(Table 6.2).
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Table 6.1 Scale of ecological attribute ratings, as measured using an appropriate indicator
(adapted from TNC CAP Handbook, 2007).

Poor
Fair
Good
Very Good

Allowing the ecological attribute to remain in this condition without human
intervention for an extended period of time will make restoration extremely difficult or
impossible.
The ecological attribute lies outside of its range of acceptable variation and requires
human intervention. If unchecked, the target will be vulnerable to serious degradation.
The ecological attribute is within a range of acceptable variation; it may require some
human intervention.
The ecological attribute is within a range of acceptable variation; it requires little or
no human intervention, but may require protection.

Table 6.2 Characteristics of stresses to persistence, integrity, or function of conservation targets
(adapted from TNC CAP Handbook, 2007).
Medium

High

The threat is likely
to moderately
degrade the target
over some portion
of the site.

The threat is likely
to seriously degrade
the target over
some portion of the
site.

Scope of stress

The threat is likely
to be highly
localized in its scope
or affect the target
over a limited
portion of the site.

The threat is likely
to be localized in its
scope and affect the
target over a limited
to moderate portion
of the site.

The threat is likely
to be widespread in
its scope and affect
the target across
much of the site.

Contribution of
source to stress

The source is a
minor contributor of
the particular stress.

The source is a
moderate
contributor of the
particular stress.

The source is a
major contributor of
the particular stress.

Irreversibility of the
effects of a source
of stress

The source produces
a stress that is easily
reversible at a
relatively low cost.

The source produces
a stress that is
reversible with a
reasonable
commitment of
resources.

The source produces
a stress that is
reversible, but not
practically
affordable.

Severity of stress

Low
The threat is likely
to cause no more
than slight
impairment of the
target over some
portion of the site.

Very High
The threat is
likely to destroy
or eliminate the
target over some
portion of the
site.
The threat is
likely to be
widespread or
pervasive in its
scope and affect
the target
throughout the
site.
The source is a
very strong
contributor of
the particular
stress.
The source
produces a stress
that is not
reversible using
currently
available
methods.

6.2 Streams and Rivers
6.2.1 Monitoring
Conservation Ontario (CO) has adopted a Watershed Reporting system that encourages
conservation authorities to use consistent reporting methods and a standardized set of
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indicators. This method may augment the current Ontario Benthos Biomonitoring Network
(OBBN) monitoring program used at rare. By using the report card rating system for stream
health, we could participate in broader water quality monitoring and compare our streams with
other streams in Ontario. The method requires measurement of phosphorus, E. coli, and more
quantitative and finer scale benthic invertebrate sampling, which would involve increased
effort and investment over the current OBBN monitoring program. Partners like CO, GRCA,
MNR, and Ontario Streams could be approached for assistance with water quality testing. The
indicators include a benthic invertebrate biotic index (a quantitative measure), total
phosphorus and E. coli content; each has a scoring grid that indicates ranges of acceptable
values. Given that this system is well-researched and widely used throughout the province, it
may be beneficial to rare to assess the viability of this method. As a preliminary analysis of
stream viability, we have tried to establish whether the available OBBN indicators (dissolved
oxygen, pH, conductivity, %EPT (a benthic invertebrate index)) fall within acceptable ranges.
6.2.2 Cruickston Creek
6.2.2.1 Target Description

Cruickston Creek is a first-order coldwater tributary of the Grand River. Its headwaters are
located in the wetland of the Hogsback Forest, and it flows north under Blair Road into the Cliffs
and Alvars forest area (Figure 2.2). The creek is included in the Class 1 Barrie’s Lake – Bauman
Creek PSW Complex. The majority of the creek is forested, except for a small stretch
immediately south of Blair Road and a small area north of Blair Road before the stream channel
disappears into a silver maple swamp. The channel is not defined along its entire length, but
disappears into a wetland north of Blair Road and reappears north of the Grand Trunk Trail. At
this point the creek is intermittent, disappearing into the bedrock of fractured solution-cavitied
dolostone approximately 400m north of the Grand Trunk Trail.
The former agricultural fields immediately east and west of the creek just south of Blair Road
have undergone restoration efforts. The entire six acre field to the east and eight acres to the
west were removed from agricultural production between 2003 and 2006 and have been left to
naturalize. Native trees have been planted on both east and west sides of the creek.
Conventional agriculture is still conducted in the field west of the creek, beyond the restoration
area.
Downstream at Cruickston Creek there remains a 30cm perched culvert that is no longer able to
support vehicular passage. The culvert is scheduled for removal in winter 2015, with associated
channel and riparian habitat restoration. There are no records of fish historically occupying
Cruickston Creek south of Blair Road, and 2009 electrofishing results (McCarter 2009) were
corroboratory. However, there have been no monitoring activities in the lower reach of the
creek, and it is possible that it provides fish habitat.
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6.2.2.2 Target Viability

Table 6.3 Variation of indicator values for key attributes at Cruickston Creek. Bolded values
indicate the mean value of the indicator observed at rare. Asterisks indicate that on at least one
occasion, a value that falls outside of the acceptable range has been recorded.
Very
Key Attribute
Indicator
Poor
Fair
Good
Range Source
Good
Canadian Council
Dissolved
6.5of Ministers of
<6.5
≥9.5
Oxygen(mg/L)
9.5
the Environment,
1999
Water Quality
Environment
pH
*
6.5-9
Canada, 2011
Carr and
Conductivity (μS/cm)
*
≤500a
Rickwood, 2008
Benthic
%EPT
Toronto and
Invertebrate
(Ephemeroptera –
Region
0-1% 2-5% 6-10% >10%
Community
Plecoptera –
Conservation
Assemblage
Trichoptera)
Authority, 2009
Bank Erosion Hazard
Stability of
Bank erosion and stress have
Index
Fluvial
not yet been measured for
Rosgen, 2008
Near Bank Shear
Geomorphology
Cruickston Creek
Stress
a

A groundwater-fed stream on calcareous bedrock will have high conductivity values at base flow under most
conditions, without it being indicative of a water quality problem.

The stability of the fluvial geomorphology of Cruickston Creek is a key attribute of the target
that has yet to be formally studied. Consultation with a fluvial geomorphologist (Trevor
Chandler, pers. comm. 2011) has suggested that the perched culvert south of Blair Road is
causing degradation to the morphology of the stream; the monitoring of indicators like Bank
Erosion Hazard Index (BEHI) and Near Bank Shear Stress (NBSS) would allow us to assess the
stability of the creek and provide a baseline for comparison if the culvert is replaced. These
indicators could be monitored in-house by rare staff and volunteers under the guidance of a
fluvial geomorphologist.
6.2.2.3 Threats to Target

Table 6.4 Target stresses at Cruickston Creek.
Altered Key Ecological
Stresses
Severity Scope
Attribute
1

Instability in fluvial
geomorphology

2

Degraded water
quality

Notes

Degradation to stream
Low
Low
morphology appears minor and
localized around culvert.
Preliminary viability analysis
Medium Medium suggests that water quality is
fair to good. Effects of water
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degradation would be expected
at sites downstream of Blair Rd.
Table 6.5 Sources of stresses at Cruickston Creek.
Source
Perched
Culvert

Blair Road
Pollution (salt,
particulate)

Agricultural
Runoff

Gaps in
Riparian Cover
Residential
Development
of
Neighbouring
Lands

Contribution

Stress 1
Very High

Irreversibility

High

Stress 2

Contribution

Medium

Irreversibility

High

Contribution

Low

Irreversibility

Medium

Contribution

Low

Irreversibility

Low

Contribution

Very High

Very High

Irreversibility

High

High

Notes
Culvert is causing localized stream instability,
cost of removal is high. Removal and
rehabilitation scheduled for winterspring
2015.
Road runoff may introduce salt and sediment
in the creek. The monitoring site with highest
conductivity was nearest to Blair Road.
Controlling road traffic and pollution may not
be possible while Blair Road is in use.
Runoff from agricultural field uphill of
Cruickston Creek could include chemical
fertilizer, pesticide and sediment. Current
monitoring data does not include these
indicators.
Exposed sections of the creek could elevate
water temperature and degrade coldwater
habitat (see MTE Consultants, 2013). Riparian
lands currently undergoing natural
succession.
Storm water could possibly be diverted into
stream - altering flow, sediment load and
water quality (chemistry, temperature).
Water quantity could also be reduced.
Increased human traffic, invasive plants, etc

6.2.2.4 Opportunities

There have been no formal studies by rare of the lower reaches of Cruickston Creek where it
drains into the fractured limestone terrain above the Grand River. Rashaad Bhamjee (University
of Guelph) is studying flow, sediment, and pollutant movement in the portion of the creek
north of Blair Road. This information will be made available to rare following completion of his
dissertation. To understand the health of the entire system, the lower reaches were mapped in
2013, and updated on rare’s base map). The lower reach may provide potential fish habitat,
which could be determined using visual assessment in spring, summer and fall, or
electrofishing.
Our current water quality data does not allow us to clearly identify the effects (if any) of runoff
or pollution from the neighbouring agricultural fields or Blair Road. We can elucidate these
effects by monitoring for specific water quality indicators (e.g. phosphorus and nitrogen for
agricultural runoff, salts and sediments for Blair Road) upstream and downstream of these
potential inputs. Should they be found to be impairing water quality in Cruickston Creek,
strategic actions could include the retirement of the nearby agricultural field from conventional
agriculture, supplementation of buffer plantings (some plantings performed in summer and fall
2014), and consultation with Region of Waterloo staff to discuss possible methods to mitigate
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effects of Blair Road runoff. In response to the impending subdivision construction on the
southeast side of the Hogsback forest, consultation with City of Cambridge and Township of
North Dumfries Planning staff and the developers throughout the subdivision application
process will be critical in protecting the long term health and functioning of Cruickston Creek.
This increase in the human population of the catchment and the coincident increase in
trespassing expected to occur requires proactive steps to divert people away from the
Hogsback.
A grant to remove the perched culvert immediately south of Blair Road and restore creek bank
stability and habitat connectivity was secured in 2013 from The Great Lakes Guardian
Community Fund. In-stream and bank restoration work will be carried out in winter 2015. BEHI
and NBSS will be assessed before and after the removal by James Hamilton, Department of
Geography, Wilfrid Laurier University.
6.2.2.5 Recommendations (5-year horizon)

•

•
•

•

•

•

•

•

Investigate the feasibility of expanding the water quality monitoring program for Cruickston
Creek to include Watershed Report Card indicators (Conservation Ontario). Continue
monitoring of dissolved oxygen, pH, conductivity and temperature. Expand benthic
monitoring to include quantitative sampling (volumetric or surface area based) so that
quantitative biotic indices may be assessed (e.g. Hilsenhoff Biotic Index, HBI).
Investigate the feasibility and process for getting a “low-salt” area designation for Blair
Road.
Investigate the feasibility and process for lowering the speed limit on Blair Road, which will
improve safety for wildlife, drivers, cyclists, and trail users. It may also reduce traffic volume
as the road will become less attractive as a route around Cambridge.
Expand the benthic monitoring program to include the lower reach/reaches of the stream.
Determine whether the lower reach provides fish habitat (e.g. spawning habitat) through
visual observation or through electrofishing.
Monitor physical habitat characteristics using Bank Erosion Hazard Index (BEHI) and Near
Bank Shear Stress (NBSS) procedures, to allow us to assess the stability of the creek and
provide a baseline for comparison when the culvert is replaced.
In cooperation with the residential developers (Cambridge West and Hallman North
Dumfries developments), divert human traffic patterns away from the Hogsback. The
approach will be construction of a new trail in/near the buffer area of the development (as
part of the amenities provided to residents), together with closure of existing trails and
plantings to make human access difficult. Buffer areas of the appropriate width must be
included in the plan, to ensure the protection of rare lands.
Consider retiring portions of Fields 303 and 308 (west and north of the Hogsback forest)
from production to mitigate possible runoff problems (pesticide, fertilizer). Long-term, this
field is planned to contain wildlife corridors linking forest habitat in the Hogsback and Indian
Woods.
Assess the need for regenerating riparian forest (i.e. south of Blair Road, in the culvert
removal and channel restoration area) and restore the forested riparian corridor to
preserve coldwater habitat.
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•

Continue invasive vegetation control and restoration plantings in the Cruickston catchment.

6.2.3 Bauman Creek
6.2.3.1 Target Description

Bauman Creek is a first-order, coldwater tributary of the Grand River. Its headwaters are
located in the wetland of the Thompson Tract deciduous swamp. It flows north-east through
Indian Woods, adjacent to Brewery Lane, crossing under Blair Road and forming a wetland on
the Blair Flats. The creek is part of the Class 1 Barrie’s Lake – Bauman Creek Provincially
Significant Wetland Complex. The entirety of the creek upstream of Blair Road is forested and
possesses a meandering channel with varying gradient, while the lower reaches of the creek are
completely exposed, channelized and very low gradient as they cross Blair Flats (located in the
Grand River floodplain).
The historical path and condition of the lower reaches of Bauman Creek is uncertain, and
archival research is required to clarify its management history. From aerial photographs, we
know that the Blair Flats were used as cropland in the 1940s and 1950s, and Bauman Creek
veered east off the Flats to converge with the Grand River. In the 1970s, the Flats were being
used as cattle pastureland, and were converted back into cropland in 1978. In order to keep the
fields dry enough to farm, the lower reach of Bauman Creek was channelized by Domm Farms
in 1978 (Barfoot, 2003). It is currently unknown if the creek had been previously channelized
while in cropland in the mid-century. In 2009, the Blair Flats were retired from agriculture, and
the western half, totalling 43 acres, was planted in tall-grass prairie (as part of a research
program led by Andrew MacDougall, University of Guelph), while the eastern half was left to
naturalize. Since restoration, a marsh has formed in the centre of the Blair Flats (Developing
Bauman Wetland, Figure 2.2), and the straightened and relocated channel has exhibited
reduced flows and an increase in in-channel vegetation typical of stagnant water features. Due
to the formation of the wetland and gradual, natural infilling of the channel, very little of
Bauman Creek’s water reaches the Grand River via overland, channelized flow at the present
time. We do not currently know whether water from the Bauman marsh reaches the Grand
River through groundwater discharge.
Brook trout (Salvelinus fontinalis) have been observed in Bauman Creek from the downstream
(north) side of the Blair Road culvert upstream to the cement impoundment south of Slope
Woods. This impoundment, located on the portion of Bauman Creek that crosses private
property south of Blair Road, was built prior to 1950 to hold water for the Cruickston Estate
(Barfoot, 2003), but is no longer used for this purpose. No fish have been observed upstream of
the impoundment, although access to upstream reaches may increase as the impoundment
continues to deteriorate. However, catastrophic failure of the impoundment may also occur,
which could release accumulated sediment into the brook trout habitat. It is unknown how long
this disturbance would last or the severity of the effect on the trout population. Ideally, the
impoundment would be decommissioned in a responsible manner prior to failure.
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6.2.3.2 Target Viability

Table 6.6 Variation in indicator values for key attributes related to target viability of Bauman
Creek. Bolded values indicate the mean value of the indicator observed at rare. Asterisks
indicate that on at least one occasion, a value that falls outside of the acceptable range has
been recorded.
Key Attribute

Water Quality

Indicator

Dissolved
Oxygen(mg/L)

Poor

<6.5

Fair

6.5-9.5

pH

Benthic
Invertebrate
Community
Assemblage

Conductivity
(μS/cm)
%EPT
(Ephemeroptera,
Plecoptera,
Trichoptera)

Presence of Brook
Trout

Population selfsustainability

Stability of Fluvial
Geomorphology

Bank Erosion
Hazard Index
Near Bank Shear
Stress

Good

Very
Good

≥9.5

6.5-9
*

≤500

0-1%

2-5%

6-10%

No
Brook
Trout
Present

Brook Trout
population
dominated by
one age class

Selfsustaining
population
present

Bank erosion and stress have not yet been
measured for Bauman Creek

>10%

Range Source
Canadian
Council of
Ministers of the
Environment,
1999
Environment
Canada, 2011
Carr and
Rickwood, 2008
Toronto and
Region
Conservation
Authority, 2009

Rosgen, 2008

Invertebrate assemblage data for Bauman Creek is collected during Ontario Benthos
Biomonitoring Network (OBBN) sampling at three-year intervals (beginning in 2006), and that
collected for the undergraduate thesis work of Sean Barfoot (2003). For the purposes of this
preliminary analysis of stream viability, we have tried to establish whether the available OBBN
indicators (dissolved oxygen, pH, conductivity, %EPT (a rough qualitative benthic invertebrate
biotic index)) for the key attributes fall within broad ranges of acceptable values.
The presence of brook trout was also used as an indicator of stream health for Bauman Creek.
Brook trout is an indicator species of healthy coldwater systems, and its preferred habitat
conditions include forested riparian cover, high quality low nutrient water, and cold water
temperature (maximum temperature below 19°C) (Wilson et al. 2001). Brook trout spawn on
zones of groundwater upwelling, sometimes regardless of the substrate present. In September
2009, rare staff led by Mark Pomeroy sampled the fish community of a section of the middle
reaches of Bauman Creek located just south of Blair Road. Multi-pass electrofishing was
employed whereby three passes of the 50m long reach were completed, which yielded 53
Brook Trout of varying sizes and ages. Given that numerous young-of-the-year (YOY) brook
trout have been captured in the middle reaches of Bauman Creek after connectivity to the
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Grand River has been lost, we assume that the population in the creek is self-sustaining,
breeding in the reach south of Blair Road and downstream of the impoundment.
The fluvial geomorphology and channel stability of Bauman Creek is a key attribute of the
target that has yet to be formally studied. Data and observations from Barfoot (2003) suggest
that the impoundment is a barrier to fish movement, and causes slow creek flow, sediment
accumulation, and increased water temperatures. The monitoring of indicators like Bank
Erosion Hazard Index (BEHI) and Near Bank Shear Stress (NBSS) would allow us to assess the
stability of the creek, and provide a baseline for comparison if the impoundment is removed.
These indicators could be monitored in-house by rare staff and volunteers under the guidance
of a fluvial geomorphologist.
6.2.3.3 Threats to Target

Table 6.7 Target stresses at Bauman Creek.
Stresses

Altered Key Ecological
Attribute

Severity

Scope

Notes

1

Channel Instability

High

High

2

Degraded water quality

Medium

Medium

Old impoundment could fail and release
sediment and fast flows which could
disturb Brook Trout redds and stream
morphology.
Preliminary viability analysis suggests that
water quality is fair to good. Effects of
water degradation would be seen at sites
near Blair Rd. and downstream.

Table 6.8 Sources of stresses at Bauman Creek.
Source

Stress 1

Stress 2

Contribution

High

Medium

Irreversibility

High

Very High

Impoundment

Blair Road
Pollution (salt,
particulate)

Contribution

Medium

Irreversibility

High

Contribution

Low

Irreversibility

Medium

Agricultural
Pollution
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Notes
The old impoundment is currently holding
sediment, slowing flow and increasing water
temperature, however the impact on the
Creek does not appear to be severe. Failure of
the impoundment would cause major
disturbance to creek stability, biotic habitat
and water quality over a short to mid period
of time. The reserve no longer controls the
impoundment, and the current owner(s)
should be made aware of their
responsibilities.
Road runoff may introduce salt and sediment
in the creek. Controlling road traffic and
pollution may not be possible while Blair
Road remains in use.
Barfoot (2003) found nitrate content to be
highest in the headwaters, indicating
agricultural pollutants may be entering creek
system through groundwater discharge. A
horse paddock has been added to the Manor
property since this study was undertaken,
which could also be impacting water quality.

Contribution

Medium

Irreversibility

Low

Gaps in
Riparian Cover

Aggregate
Extraction on
Neighbouring
Lands

Contribution

Very High

Very High

Irreversibility

High

High

Exposed/under-vegetated sections of the
creek could elevate water temperature and
degrade coldwater habitat. Maximum
temperature data has not been collected.
Riparian lands in the lower reaches are
currently undergoing natural succession.
Aggregate extraction has recently begun on
the property to the south of the Thompson
Tract, and has restarted on the property to
the west. Nearby extraction could impact
water quality and quantity) entering Bauman
Creek.

6.2.3.4 Opportunities

Since Blair Flats was retired from agriculture and planted in tall-grass prairie, the lower reaches
of Bauman Creek have undergone major, rapid changes, with water remaining in the marsh
year-round since 2010. The Blair Flats wetland attracts a diversity of wetland birds including
Great Blue Heron, Great Egret, Virginia Rail, Sora, Spotted Sandpiper, and Wilson’s Snipe, and
has become a feature of public interest and enthusiasm as it has established and grown on the
Flats. To better understand the transformation occurring on the Blair Flats, a monitoring
program could be created to document and quantify these changes (e.g. wetland size and
depth, water flow through channel, wildlife use etc). It is possible that old drainage
infrastructure on the Blair Flats may be causing decreased water retention, or it may have failed
and result in water that was once delivered to the channelized portion of Bauman Creek to
form the marsh. In consultation with Ducks Unlimited Canada and EAC members, it was
determined that the presence of this infrastructure is unlikely, and a formal assessment of the
hydrology of the Blair Flats, including the effects of Blair Road, should be conducted to inform
future planning and restoration efforts.
Our current water quality data does not allow us to identify the effects (if any) of runoff or
pollution from the neighbouring agricultural field (Indian Woods Field), the horse paddock or
Blair Road. We can elucidate these effects by monitoring for specific water quality indicators
(e.g. phosphorus and nitrogen for agricultural runoff, salts and sediments for Blair Road)
upstream and downstream of these potential inputs. Should they be found to be impairing
water quality in Bauman Creek, strategic actions could include the retirement of the nearby
agricultural fields from conventional agriculture, supplementation of buffer plantings, and
consultation with Region of Waterloo staff to discuss Blair Road runoff solutions.
An old impoundment, in existence on private land near the property boundary, is affecting the
creek by acting as a barrier to fish movement, accumulating sediment, and likely causing
increased water temperatures. The greatest risk is impoundment failure, which would release a
surge of the water and sediment that has built up behind the dam over decades. Should failure
occur during spawning, the Brook Trout population of Bauman Creek could be temporarily
compromised due to suffocation of eggs by sediment. It would be valuable to ascertain the
plans of the landowner regarding maintenance and ultimate fate of this impoundment.
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6.2.3.5 Recommendations (5-year horizon)

•

•
•
•

•

•

•

•
•

Investigate the feasibility of expanding the water quality monitoring program for Bauman
Creek to include Watershed Report Card indicators (Conservation Ontario). Continue
monitoring of dissolved oxygen, pH, conductivity and temperature. Expand benthic
monitoring to include quantitative sampling (volumetric or surface area based) so that
quantitative biotic indices may be assessed (e.g. Hilsenhoff). Nutrient and coliform
monitoring may help identify emerging sources of water quality degradation from livestock
operations and aggregate extraction off rare property. There is no current agriculture on
rare property in the Bauman Creek catchment.
Monitor physical habitat characteristics using Bank Erosion Hazard Index (BEHI) and Near
Bank Shear Stress (NBSS) procedures, to allow us to assess the stability of the creek.
Investigate the feasibility and process for getting a “low-salt” area designation for Blair
Road.
Partner with wetland and stream focused organizations (e.g. Ducks Unlimited Canada or
Trout Unlimited Canada) to evaluate and develop a conservation plan for the lower reaches
of Bauman Creek and the Blair Flats Wetland. This plan should have a scoped Environment
Impact Study and include a fluvial assessment (below). In 2014 rare received Land
Stewardship Habitat Restoration Program funding to complete wetland restoration in the
Blair Flats Wetland. If successful, these funds will be used to complete both invasive
management and native restoration planting in spring 2015 following the Blair Flats
prescribed burn. While it was believed that old drainage infrastructure on the Flats were
negatively impacting water quantity and distribution, consultation with Ducks Unlimited
and Domm Farms suggest that if such infrastructure is there, it is very old and largely nonfunctional.
Conduct a fluvial assessment of the channelized portion north of Blair Road (a Provincially
Significant Wetland) and the developing “slough” on Blair Flats to determine the sources
and pathways of water delivery from Bauman Creek. This report will inform future plans for
the restoration of Blair Flats, including wetlands and stream channels, and flood plain
geomorphology.
The Bauman Creek impoundment should be decommissioned at the earliest opportunity,
however the section of the creek containing the impoundment is no longer owned by rare.
This situation should be brought to the attention of the Region of Waterloo (C. Gosselin).
Establish communication with the landowners operating aggregate extraction pits near to
the rare property to gain a better understanding of their project timelines and rehabilitation
plans. Consultation with Township of North Dumfries regarding aggregate policies and
licensing should be pursued.
Assess the need for regenerating riparian forest on rare property south of Blair Road to
preserve coldwater habitat.
Within the constraints of our current Forest Management Plan (2010-2020), assess the
opportunity for improvement of the single-species plantations in the Thompson Tract, and
begin the transition to more naturalized forest.
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6.3 Forested Features
6.3.1 Monitoring
The Toronto and Region Conservation Authority (TRCA) uses a Terrestrial Natural Heritage
Approach to assess the terrestrial conditions of its watersheds, using quantity and distribution
of natural cover, matrix influence, patch size and shape, and landscape connectivity as
indicators of watershed status. On the scale of individual natural habitat patches, the TRCA
Landscape Analysis Model (LAM) is used to score each patch based on its size, shape and matrix
influence (TRCA, 2002). The LAM models matrix influence by assigning scores to the land uses
within 2 km of the habitat patch; scores reflect the negative or positive effect that the
surrounding land uses will have on the habitat. We have used a simplified version of this
analysis and summarized the matrix influence as the primary land uses neighbouring our forest
features. We assumed that developed lands such as residential neighbourhoods and aggregate
extraction pits have a negative effect on the forest, due to such potential stresses as
hydrological disturbance, wildlife displacement, water, noise and light pollution, human
encroachment, and introduction of invasive species. Agricultural fields are categorized as
having a neutral effect on neighbouring habitat, balancing negative influences such as
agricultural runoff, soil degradation and habitat loss against positive influences such as the
provision of suitable movement corridors from some species (Environment Canada, 2004).
Finally, we assumed that lands in native cover have a positive effect on the forest.
There are a number of other indicators of forest health that could be used to assess the health
of the Cliffs, including among others, the presence of overwintering bald eagles or breeding
interior birds such as the ovenbird, veery, or pileated woodpecker (Ontario Ministry of Natural
Resources, 2000a), presence of federally, provincially or regionally significant species, and
measures of habitat diversity and old growth indicators such as snags, downed woody debris,
tree age, tree size and tip-ups (Mosseler et al., 2001; Stewart et al., 2003). Forest health
monitoring using the EMAN protocol is used in plots in rare forested features. The opportunity
exists to establish monitoring programs to evaluate how these indicators change over time.
6.3.2 Hogsback Forest
6.3.2.1 Target Description

The Hogsback Forest is located in the southeast part of the property, and it is comprised of
mixed swamp interspersed with ridges of upland forest. The Hogsback is one of the most
valuable landscape features of rare. It has been left relatively untouched in both historic and
recent times, possibly due to the difficulty of passage through its large wetland. Of the
Hogsback’s 65 acres of forest, which includes 40 acres of PSW, 45 acres (including 29 acres of
the wetland) are located on rare property. The cold-water Cruickston Creek exits this swamp
along a wooded corridor and flows north across Blair Road to the Grand River through the Cliffs
and Alvars forest. The forest lowlands are characterized in the ELC as yellow birch organic
deciduous swamp, which is interspersed and abutted by rolling uplands of mature dry-fresh
sugar maple - white ash deciduous forest (Figure 4.1). The Cruickston Creek corridor at the
north end of the Hogsback is classified as fresh-moist oak hardwood deciduous forest. Because
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Cruickston Creek has its source in the Hogsback forest, any stresses and threats to the Hogsback
are also considered stresses and threats to Cruickston Creek.
The Hogsback is surrounded on most sides by agricultural fields, and the Newman Drive
subdivision lies to its east. The former agricultural fields immediately east and west of the
Cruickston Creek just north of the Hogsback have undergone restoration efforts; the entire six
acre field to the east and eight acres to the west were removed from agricultural production
between 2003 and 2006 and have been left to naturalize. Native trees have been planted on
both east and west sides of the creek. Conventional agriculture is still conducted in the field
west of the creek. In 2014, invasive plant removal and restoration plantings in a 15m wide
buffer zone were carried out in this field. Two new subdivisions (Cambridge West and adjacent
land in North Dumfries, owned by Hallman Ltd.), totalling an estimated 2000 new dwellings,
have been largely approved and are expected to be built to the east and southeast of the
Hogsback. This development raises issues of increased human encroachment and its associated
pressures (i.e. trespassing, unauthorized trails, litter and dumping), increased invasive plant
pressure, and changes in quality and quantity of water supplied to the wetland and Cruickston
Creek due to increases impervious surfaces, salt and fertilizer use, etc.
6.3.2.2 Target Viability

Table 6.9 Variation in indicator values for key attributes related to target viability. Bolded
values indicate the value of the indicator observed at rare. Asterisks indicate that on at least
one occasion, a value that falls outside of the acceptable range has been recorded.
Key Attribute

Indicator

Poor

Fair

Good

Forest Size

Forest Area (ha)

<10

10-50

50-250

Very
Good
>250

Wetland Area (ha)

<3

3-10

10-20

>20

Forest Interior Area
(ha)

0

<40

40-100

>100

Minimum Corridor
Width (m)

0

<50

50-100

>100

Primary Use of
Neighbouring Lands

Developed
(Urban,
Mineral
Extraction)
Yes

Agricultural

Native
Cover

Habitat Matrix
&
Connectivity

Invasive Plant
Species
Dominance
Cruickston
Creek Water
Quality

Invasives among
dominant plant
species in ELC
communities?
Dissolved Oxygen,
pH, Conductivity, %
EPT)

Range Source
Toronto and Region
Conservation
Authority, 2008.
Toronto and Region
Conservation
Authority, 2008.
Ontario Ministry of
Natural Resources,
2000b.
Environment
Canada, 2004.
Toronto and Region
Conservation
Authority, 2007.

No

*

See section 6.2.2
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The influence of non-native plant species has been summarized here based on whether invasive
exotic species were present among the most dominant species recorded during Ecological Land
Classification. Ideally, the influence of non-native species would be measured as the ratio of
non-native plant species to native plant species found within the Hogsback forest. To calculate
this measure, a complete vegetative inventory of the forest will be required.
6.3.2.3 Threats to Target

Table 6.10 Target stresses
Stresses

Altered Key Ecological
Attribute

Severity

Scope

1

Presence of Invasive
Species

High

High

2

Physical Disturbance to
Flora and Fauna

Medium

Medium

3

Isolation from Other
Natural Features

Medium

High

4

Hydrological Disturbance

High

Very
High

5

Noise Pollution

Low

High

Notes
Buckthorn (Common and Glossy) is among the
understory species in all ELC polygons that
comprise the Hogsback, but are mostly in the edge
areas. Other invasive plants (i.e. Lily-of-the-Valley)
occur in isolated pockets.
Many neighbouring fields are farmed right to the
forest edge. Buffers were planted to a width of
15m in 2014 on the west and north sides. The
agricultural fields to the east and south are
scheduled for residential development, which
currently provides for a 30m buffer. Human
encroachment in the Hogsback includes trails,
dumping, hunting, and fort construction, and
severity may increase in the future. Browsing by
the large deer population may suppress
understory plant growth.
There are high quality habitat patches within 2km
of the Hogsback, but they are generally separated
by agricultural lands and Blair Road.
Degradation of Hogsback wetland and
groundwater supply would affect Cruickston Creek
and Grand River. Hydrology has not yet been
studied for this target.
Noise from aggregate operations, Blair Road and
nearby residential developments can be heard
throughout the forest.

Table 6.11 Sources of stresses to target
Source

Stress 1

Stress 2

Contribution

Medium

High

Irreversibility

High

Medium

Stress 3

Human
Encroachment
/ Disturbance

51

Stress 4

Stress 5

Notes
Trails, dumping,
structures and
firepits are present
in the upland
sections of the
forest. Disturbance
could encourage
invasion by exotic
plant species.

Contribution

Medium

Medium

Medium

Irreversibility

Medium

Medium

High

Contribution

High

High

Very
High

Irreversibility

Very
High

Very
High

Very
High

Contribution

Medium

Very
High

Very
High

Irreversibility

Very
High

Very
High

Very
High

Proximity to
Conventional
Agriculture

Proximity of
Developed
Lands

Proposed
Residential
Development

Forest contiguous
with several
agricultural fields
with few corridors of
natural cover.
Disturbance caused
by agriculture could
include pollution
from pesticides and
fertilizers, and soil
and hydrological
disruption.
Hogsback is near to
Newman Drive
subdivision, roads
and gravel pits, all of
which may be
contributing air,
water and noise
pollution, as well as
barriers to wildlife
movement.
Potential threat Residential
development is
proposed adjacent to
Hogsback on its east
side. New
development could
disrupt or degrade
the water supply to
PSW and Cruickston
Creek.

6.3.2.4 Opportunities

The health of Cruickston Creek, particularly in its upper reaches, serves as an indicator of the
conditions in the Hogsback. More detailed water quality monitoring for Cruickston Creek would
therefore also benefit our understanding of the Hogsback and how it is changing. A public
relations and enforcement strategy should be developed to mitigate unauthorized access and
human encroachment in the Hogsback. In the past, signage alone was unsuccessful; outreach to
residents in the Newman Drive subdivision through mailings and information sessions may also
be required. Increased staff or volunteer presence around the Hogsback could also help to
discourage unauthorized use and vandalism, and it will give staff the opportunity to meet and
educate trespassers. An authorized trail with less ecological impact (e.g. around the perimeter
of the forest) could be constructed, together with closure of unauthorized trails and an
aggressive approach to compliance, to address the demand of hikers entering the property
from the Newman Drive subdivision and the new subdivisions under development.
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Since rare is not the sole owner of the Hogsback and its associated wetland, rare should
consider hosting a meeting for all of the Hogsback/wetland property owners to establish our
joint objectives and responsibilities.
The recent passing of the Master Environmental Servicing Plan (MESP) on March 17th, 2014,
initiates the next phase of the planning process related to the Cambridge West Development
lands. This process includes:
•
•
•
•
•

Municipal Class EA of collector roads alignment (occurred Oct 2, 2014)
A community plan
Development applications (official plan amendment, zoning by-law amendment, draft
plan of subdivision)
Site plan approval
Construction

Continued, meaningful consultation with City of Cambridge planning staff, the developers, the
newly formed West Galt Neighbourhood Protection Association (NPA, est. January 2014), and
Cambridge Heritage Groups, and other private landowners throughout the subdivision
application process will be critical in protecting the long term health of Cruickston Creek and
the Hogsback.
The habitat patch size of the Hogsback could be increased through passive regeneration, which
would include the retirement of neighbouring agricultural land, and by active restoration, which
could include planting of native seeds, seedlings, trees and shrubs, creation of pit and mound
micro-topography etc. Depending on its location, this restoration could also increase forest
interior area. Connectivity between the Hogsback and Indian Woods/Sparrow Field could be
improved by the creation of a corridor of native vegetation between the two features. The
corridor should be a minimum of 50 to 100 meters wide to provide a viable passageway for
species movement (Environment Canada, 2004).
63.2.5 Recommendations (5-year horizon)

•

•

•

Develop a visitor impact mitigation plan to address the unauthorized access from Newman
Drive subdivision, investigate funding sources and designs for an authorized trail. Much of
this trail will not be on rare land, as the buffer around the Hogsback will largely be on land
belonging to the developers. The developer can install this trail as part of their amenities for
residents, and also become part of Cambridge and North Dumfries Master Trail Plans.
Investigate the possibility of increasing buffer width to protect PSW and to prevent
degradation of rare land, which should be the responsibility of the developer.
Conduct a comprehensive vegetation survey of the Hogsback forest interior, to establish
location and severity of invasive plant occurrences and to note the presence and location of
listed plant species.
Meet with the other owners of the wetland and Hogsback lands to discuss target objectives
and shared conservation responsibilities. We have been meeting with stakeholders of
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•

•

Barrie’s Lake, and the West Galt Neighbourhood Protection Association (NPA) regarding
threats such as traffic and stormwater runoff from the proposed Cambridge West
development.
Connect the Hogsback with the Indian Woods/Sparrow Field natural feature by creating a
wide corridor of native vegetation through passive regeneration or active restoration. The
hedgerow leading from the Hogsback to Springbank farm could be widened to a minimum
width of 50 meters (Environment Canada, 2004). Because this hedgerow is on the border of
the rare property, it is necessary to confine attention to its north side.
Expand and protect the existing buffers around the Hogsback in order to increase habitat
patch size. Meet with field lessee to ensure that buffers and restoration lands are not being
used as farm lanes. All restoration and naturalization projects should include a monitoring
program (new or ongoing) to measure project effects. In Fall 2014, targeted planting and
invasive removal occurred along the border, buffers, and hedgerow of the Hogsback.

6.3.3 Cliffs Forest
6.3.3.1 Target Description

The Cliffs Forest sits atop the reef-formed limestone outcrops along the south shoreline of the
Grand River, containing canopied interior cliffs that give way to pitted limestone plains and
alvars. A fern-dominated plant community exists along the cliff faces with associated rim flora
that includes very old eastern white cedar and eastern hemlock, assemblages which are similar
to the ancient cedar forests along the Niagara Escarpment. The large trees along the cliffs at the
river’s edge have been popular perching spots for overwintering bald eagles since the mid1990s; a ten year volunteer project monitoring the area’s winter bald eagle population
concluded in 2011. The treed limestone plain has both mature and mid-successional deciduous
forest with diversity of vegetative community types and smaller areas of shrubland and marsh
(Figure 4.1). The spring ephemeral wildflower display along the River Trail is one of the
recreational highlights at rare. A number of hiking trails traverse the Cliffs Forest, including the
River Trail, which follows the Grand River along the cliff-top, the Woodland Trail, which runs
north-south and connects the River trail to the Grand Trunk Trail, and a number of smaller,
intersecting footpaths. The Grand Trunk Trail (a rail trail that traverses the southern portion of
the Cliffs and Alvars) is maintained by the City of Cambridge.
The Cliffs Forest contains the lower reaches of Newman Creek and Cruickston Creek, first-order
tributaries of the Grand River. The headwaters and middle reaches of Cruickston Creek are
included in the Provincially Significant Barrie’s Lake – Bauman Creek Wetland Complex. This
channel disappears into a wetland north of Blair Road and reappears in the Cliffs Forest north of
the Grand Trunk Trail. At this point the creek is intermittent and disappears into the bedrock of
fractured solution-cavitied limestone approximately 400m north of the Grand Trunk Trail. There
are also several unnamed ephemeral streams. Usually, water only flows through these
streambeds during late winter and spring runoff and after significant rainfall events during
other parts of the year.
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6.3.3.2 Target Viability

The Cliffs Forest is well connected to natural features in its immediate vicinity (Blair Flats,
Cruickston Creek corridor and the Hogsback), however the lands directly across the river from it
and to its east are developed as residential neighbourhoods. Given this combination of positive
and negative neighbouring land uses, we take the landscape matrix influence on the Cliffs
Forest as fair. Some baseline data already exists for the Cliffs Forest (Bill Wilson and Andy
Steinberg breeding bird survey data (2001, 2007-2009) and Ecological Land Classification (NRSI
2011)).
Table 6.12 Variation in indicator values for key attributes related to target viability. Bolded
values indicate the value of the indicator observed at rare. Asterisks indicate that on at least
one occasion, a value that falls outside of the acceptable range has been recorded.
Key Attribute

Indicator

Poor

Fair

Good

Very
Good

Forest Size

Forest area (ha)

<10

10-50

50-250

>250

Wetland area (ha)

<3

3-10

10-20

>20

Forest interior area (ha)

0

<40

40-100

>100

Minimum Corridor
Width (m)

0

<50

50-100

>100

Primary Use of
Neighbouring Lands

Developed

Agricultural

Native
Cover

Invasives among
dominant plant species
in ELC communities?

Yes

Habitat Matrix &
Connectivity

Invasive Plant
Species
Dominance

Range Source
Toronto and Region
Conservation
Authority, 2008
Toronto and Region
Conservation
Authority, 2008
Ontario Ministry of
Natural Resources,
2000b
Environment
Canada, 2004.
Toronto and Region
Conservation
Authority, 2007

No

6.3.3.3 Threats to Target

Table 6.13 Target stresses
Stresses

Altered Key
Ecological Attribute

Severity

Scope

1

Presence of Invasive
Species

High

Very
High

2

Physical Disturbance
to Flora and Fauna

High

Medium

3

Isolation from Other

Medium

High

Notes
Buckthorn (Common and Glossy) is very common
throughout the Cliffs Forest, and the shrublands on the
margins of the forest are strongly dominated by
buckthorn. Invasive Tartarian honeysuckle, barnyard
grass, and Scots pine are also common within the Cliffs
Forest.
Human encroachment in the Cliffs Forest includes
unauthorized trail formation, mountain biking, off-leash
dogs, plant harvesting, campfires and fort construction.
Browsing by the large deer population may suppress
understory plant growth.
The north side of the Grand River is completely
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Natural Features

4

Hydrological
Disturbance

Medium

Medium

5

Noise Pollution

Low

High

developed, as are the lands to the east along Blair Road.
The forest is contiguous with the Blair Flats. Blair Road
lies between the Cliffs Forest and the other natural
features on the rare property.
Hydrology has not yet been studied for this target.
However, any degradation to the Hogsback wetland and
groundwater supply caused by nearby development
would affect Cruickston Creek and Grand River. The
conditions of Newman Creek would also affect the
hydrology of the Cliffs Forest and the water quality of
the Grand River. Newman Creek currently has its source
in a stormwater management pond west of the
Newman Road subdivision. This pond is scheduled for
removal during the next phase of development, results
are uncertain at this time.
Noise from Blair Road, Preston and the adjacent
residential developments can be heard throughout the
forest.

Table 6.14 Sources of stresses to target
Source

Stress 1

Stress 2

Contribution

Medium

Very
High

Irreversibility

High

Medium

Stress 3

Stress 4

Stress 5

Human
Encroachment
/ Disturbance

Contribution

High

Very
High

Irreversibility

Very
High

Very
High

Proximity of
Developed
Lands
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Notes
Unauthorized
trails, firepits,
structures and offtrail-use commonly
occur along the
cliffs. Disturbance
could encourage
invasion by exotic
plant species or
disturb wildlife and
sensitive flora.
Cliffs Forest is
across the Grand
River from Preston,
and adjacent to a
residential
neighbourhood.
Nearby
subdivisions, roads,
gravel pits, and
agricultural lands
may all be
contributing air,
water and noise
pollution, as well
as barriers to
wildlife movement.

Contribution

Medium

Very
High

Very
High

Irreversibility

Very
High

Very
High

Very
High

Proposed
Residential
Development

Potential Threat Residential
development is
proposed adjacent
to Hogsback on its
east side.
Development could
disrupt or degrade
the water supply to
Cruickston Creek,
Newman Creek and
subsequently the
PSWs and the
Grand River.

6.3.3.4 Opportunities

The health of Cruickston Creek and Newman Creek can serve as partial indicators of the
conditions in the Cliffs Forest. More detailed water quality monitoring for Cruickston Creek
would therefore also benefit our understanding of the Cliffs Forest and how it is changing.
Given the intermittent nature of Cruickston and Newman Creeks as they pass over the
fractured solution-cavitied limestone of the Cliffs and Alvars area, the hydrology of these
watercourses is not yet fully understood. Successful mapping of these creeks and the other
ephemeral streams in the area will allow us to monitor water quality and flow patterns to
better understand the hydrological conditions of the Cliffs Forest.
Approximately 2 km of unauthorized trails pass through the Cliffs and Alvars region of the
property, reducing the area of undisturbed forest available to sensitive flora and fauna (Figure
6.1). Access to these trails should be blocked and the pathway may require rehabilitation to
encourage re-vegetation by native forest species. Possible restoration activities required to
achieve the goal of native regeneration may include the scarification of the unauthorized trail
surface to encourage vegetative growth, seeding with native forest plant species to limit
invasion by alien species, and invasive plant species removal or management. An improved
way-finding system for the Cliffs and Alvars could also serve to direct trail users away from
closed trails and onto authorized ones. Way markers, detailed trail maps and signs explaining
the rationale for trail closures could be employed to keep visitors on authorized trails only.
A public relations and enforcement strategy should be developed to mitigate unauthorized trail
use and human encroachment in the Cliffs Forest. New interpretive signage installed in 2011
and 2014 includes posted trail regulations (see Section 7.5), and these need to be effectively
enforced. Through a 2011 partnership with Wilfrid Laurier University “Psychology and the
Environment” students, we have developed a survey (Appendix 5) that could be used to gather
information about trail users’ perceptions of our regulations and the best methods for
communicating these regulations to our visitors. Another survey of trail users and also of
residents living near the rare property (Newman Drive subdivision) is being conducted in 20142015 by students from the University of Guelph, with results are expected in Spring 2015.
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Increased staff or volunteer presence on the trails could also help to discourage unauthorized
trail use and vandalism, and it will give staff the opportunity to meet and educate trespassers.
Volunteers continue to administer short surveys to trail users that wish to participate, although
participation has been very low and has not yielded meaningful results at this point. In a new
partnership, students at the University of Guelph are currently (2014-2015) conducting a
research project that includes updating maps of unauthorized activity, continuing the
administration of on-trail surveys, and conducting a door-to-door survey of knowledge and
perceptions of rare as a neighbour. This information will inform our future efforts to gain
compliance from visitors, and how best to educate them about rare and its mission. Should
destructive encroachment continue in the future, rare could pursue legal enforcement of trail
regulations through the Trespass to Property Act.
Consultation with City of Cambridge Planning staff and the developers throughout the
Cambridge West subdivision application process will be critical in protecting the long term
health and functioning of Cruickston and Newman Creeks. There are regulated Species at Risk
in the area that must be protected at rare in accordance with the Species at Risk Act and the
Endangered Species Act (ESA).
6.3.3.5 Recommendations (5 year horizon)

•

•
•

•

•
•

Close and rehabilitate unauthorized trails within the Cliffs Forest. Trail closures should
include explanatory signage, monitoring and enforcement. Trail rehabilitation may include
native plantings and invasive plant species management. With funding from the Region of
Waterloo Community Environment Fund, trail closure and planting activities were
conducted in summer 2014, but were largely unsuccessful due to persistent vandalism.
Efforts to close these trails and others will be pursued more aggressively in the future.
Assess the safety of the River Trail where it approaches the cliffs and lookouts.
Develop an impact mitigation plan to address unauthorized trail use and human
encroachment. This plan should include public outreach, increased staff and volunteer
presence on the trails and, if necessary, legal enforcement of trail regulations.
Map and monitor the watercourses that pass through the Cliffs Forest area. Monitoring
programs could be modeled after Conservation Ontario’s Watershed Reporting program.
Cruickston Creek was mapped in 2014 and the updates included on all maps. This
information has been communicated to the GRCA.
Expand water quality monitoring program to include Newman Creek.
An Invasive Species Management Plan has been updated for several invasive plants in the
Cliffs Forest (C. Pope, 2014). Specifically, control is needed for the buckthorn-dominated
shrub thickets on the margins of the Cliffs Forest with the goal of increasing native
vegetative cover in these communities.

6.3.4 Indian Woods
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6.3.4.1 Target Description

Indian Woods is located east of the Grand Allée on the west side of the reserve, south of Blair
Road. It is considered by many to be the “jewel in the crown” of rare because of its old-growth
conditions, which are now uncommon in southwestern Ontario (less than .07%; Ontario
Nature). Indian Woods is contiguous to Manor Woods, Slope Woods, the deciduous swamp
containing Bauman Creek, and the plantations on the Thompson Tract. The area of contiguous
natural forest cover on rare property west of Brewery Lane totals approximately 23.2 hectares,
containing approximately 5.7 hectares of Provincially Significant Wetland belonging to the
Barrie’s Lake – Bauman Creek Wetland Complex.
The upland deciduous forest part of Indian Woods is classified in the Ecological Land
Classification as dry-fresh sugar maple – oak deciduous forest (Figure 4.1), and the lowland
forest containing the Bauman Creek headwaters and wetland is classified as yellow birch
mineral deciduous swamp. In December 2010, rare purchased the Thompson Tract, a 93 acre
parcel which contains a significant portion of the upper Bauman Creek catchment. Stresses and
threats to the Indian Woods forest area are also considered stresses and threats to Bauman
Creek (section 6.2.3).
The Indian Woods forest area is bordered to the north and north-east by wooded land (forest
and plantation), with the Langdon Hall property to the north-west and other private property to
the north-east. The former agricultural field immediately south of Indian Woods has undergone
restoration efforts, with sections being retired from agriculture to regenerate naturally since
2007. The last farmed section of Sparrow Field (Figure 2.1) was taken out of cultivation in spring
2012. Conventional agriculture is still conducted on the manor property.
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Figure 6.1 Authorized and unauthorized trails in the Cliffs and Alvars.
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6.3.4.2 Target Viability

Indian Woods is fairly well connected to other natural features in its immediate vicinity,
including the naturalizing plantations on the Thompson Tract, Sparrow Field, Slope Woods and
the Manor Woods. The Bauman Creek corridor connects the Indian Woods forest area to the
Blair Flats, however Blair Road may present a barrier to movement for many species. Outside
the rare property, lands near to the Indian Woods forest are generally either in agriculture or
aggregate extraction. Given this combination of neighbouring land uses, we assume that the
landscape matrix influence on the Indian Woods forest area is fair to good.
Table 6.15 Variation of indicator values for key attributes related to target viability. Bolded
values indicate the value of the indicator observed at rare. Asterisks indicate that on at least
one occasion, a value that falls outside of the acceptable range has been recorded.
Key Attribute

Indicator

Poor

Fair

Good

Very
Good

Forest Size

Forest area (ha)

<10

10-50

50-250

>250

Wetland area (ha)

<3

3-10

10-20

>20

Forest interior area (ha)

0

<40

40-100

>100

Minimum Corridor
Width (m)

0

<50

50-100

>100

Primary Use of
Neighbouring Lands

Developed

Agricultural

Native
Cover

Habitat Matrix
& Connectivity

Invasive Plant
Species
Dominance
Bauman Creek
Water Quality

Invasives among
dominant plant species
in ELC communities?
Dissolved Oxygen, pH,
Conductivity, % EPT)

Yes

Range Source
Toronto and Region
Conservation
Authority, 2008
Toronto and Region
Conservation
Authority, 2008
Ontario Ministry of
Natural Resources,
2000b
Environment
Canada, 2004.
Toronto and Region
Conservation
Authority, 2007

No
*

See section 6.2.3

6.3.4.3 Threats to Target

Table 6.16 Target stresses
Stresses

Altered Key Ecological
Attribute

1

Presence of Invasive
Species

High

High

2

Physical Disturbance to
Flora and Fauna

Medium

Low

Severity

Scope

Notes
Common buckthorn is abundant in swamp
understory. Garlic mustard is abundant in upland
ground layer of Indian Woods.
Human encroachment previously observed in the
Indian Woods area includes off-leash dogs, off-trail
use, plant/mushroom harvesting, and dirt biking. The
Grand Allée (authorized) passes beside Indian
Woods; no unauthorized trails are known. Browsing
by the large deer population may suppress
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3

Isolation from Other
Natural Features

Medium

High

4

Hydrological Disturbance

Medium

Medium

5

Energy (Noise and Light)
Pollution

Low

High

understory plant growth. One neighbouring field is
farmed to the forest drip line.
The Indian Woods forest area connects without
barriers to Sparrow Field, Manor woods and Slope
woods, as well as to the Thompson Tract, which
contains some naturalizing plantations of native
trees. The Indian Woods forest area is separated
from the Blair Flats and Cliffs and Alvars natural
cover by Blair Road and it is separated from the
Hogsback by a large agricultural field. It is not well
connected to offsite natural features.
Hydrology has not yet been studied for this target.
However, any alterations to wetland water quantity
and quality would affect Bauman Creek. Hydrological
conditions may be affected by nearby aggregate
operations. Increased surface flow and sediment
load from adjacent agricultural field may occur.
Noise and light from aggregate operations, Blair
Road, neighbouring houses and nearby farming
operations can be heard and seen throughout the
forest.

Table 6.17 Sources of stresses to target
Stress
1

Source

Stress
2

Stress
3

Stress
4

Stress
5

Contribution

Med.

High

Low

Irreversibility

High

Med.

Low

Contribution

Low

Med.

Med.

Med.

Low

Irreversibility

High

Med.

High

High

Low

Human
Encroachment
/ Disturbance

Proximity of
Conventional
Agriculture
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Notes
The Grand Allée
(authorized) passes
through Indian Woods
forest area, and some
unauthorized use occurs
(off-trail, off-leash dogs,
horseback riders, dirt
bikes, foraging).
Disturbance could
encourage invasion by
exotic plant species or
disturb wildlife and
sensitive flora.
The forest is neighboured
by agricultural fields to its
east (Indian Woods Field)
and to its south.
Disturbance caused by
agriculture could include
pollution from pesticides
and fertilizers, and soil
and hydrological
disruption.

Contribution

Low

Low

Low

Low

Irreversibility

High

Very
High

High

High

Contribution

High

Very
High

Very
High

Irreversibility

High

Very
High

Very
High

Proximity of
Developed
Lands

Aggregate
Extraction on
Neighbouring
Lands

Nearby residential
development is small
scale (Manor property,
Langdon Road area).
Could be contributing
mild water, noise and light
pollution, as well as
barriers to wildlife
movement
Aggregate extraction on
property south of
Thompson Tract has
recently begun. The pit
across Langdon Road from
Maple Lane was reopened
in winter 2011/2012.
Aggregate extraction on
nearby properties could
impact the water input
(quantity/quality) into
Bauman Creek and the
swamp. The operations
may contribute noise and
light pollution and create
a barrier to wildlife
movement. The opening
of new pits could displace
wildlife while reducing
native cover in the area.

6.3.4.4 Opportunities

The Indian Woods forest area provides a fairly uncommon example of natural old-growth forest
in southern Ontario. The Indian Woods section of the forest was spared from management or
harvesting, and is not thought to require restoration as much as protection from human
encroachment. The health of Bauman Creek, particularly in its upper reaches, serves as an
indicator of the conditions in Indian Woods and its surrounding forests. More detailed water
quality monitoring for Bauman Creek would therefore also benefit our understanding of
stresses to the Indian Woods forest area.
Connectivity between the Hogsback and Indian Woods could be improved by the creation of a
corridor of native vegetation between the two features. The corridor should be a minimum of
50 to 100 meters wide to provide a viable passageway for species movement (Environment
Canada, 2004). In the long term, development of such a corridor across Sparrow Field (retired
from agriculture) and Middle Field (still in conventional agriculture) is a priority.
The impacts associated with trail-use appear to be less severe in the Indian Woods forest area
compared to the Cliffs Forest, and there are currently no unauthorized trails. However, we need
to enforce our regulations regarding foraging, off-trail use, off-leash dogs and motorbikes. New
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interpretive signage installed in 2011 includes posted trail regulations (section 7.5), and these
need to be effectively enforced. Through a 2011 partnership with Wilfrid Laurier University
“Psychology and the Environment” students, we have developed a survey (Appendix 5) that
could be used to gather information about trail users’ perceptions of our regulations and the
best methods for communicating these regulations to our visitors. Another survey of trail users
and also of residents living near the rare property (Newman Drive subdivision) is being
conducted in 2014-2015 by students from the University of Guelph, with results are expected in
Spring 2015. Increased staff or volunteer presence on the trails could also help to discourage
misuse of the trails, and it will give staff the opportunity to meet and educate trespassers.
Since rare is not the sole owner of the deciduous natural forest surrounding Indian Woods
consideration of hosting a meeting for all of the property owners to establish joint objectives
and responsibilities would be beneficial. The known stakeholders include Brian Domm Farms,
Cruickston Manor owners, and Langdon Hall.
6.3.4.5 Recommendations (5 year horizon)

•

•
•
•

Develop a visitor impact mitigation plan to address trail misuse in the Indian Woods forest
area. This plan should include public outreach, increased staff and volunteer presence on
the trails and, if necessary, legal enforcement of trail regulations. Develop a new trail map
for the Thompson Tract and Indian Woods area, and expand trail user survey activities to
include this area.
Connect the Hogsback with Indian Woods by creating a wide corridor of native forest
vegetation through passive regeneration or active restoration.
Meet with the other owners of the deciduous forest contiguous with Indian Woods to
discuss target objectives and shared conservation responsibilities.
Research the feasibility of accelerating the naturalization of the Thompson Tract
plantations. Restoration efforts like thinning or planting will be required for the purposes of
restoration, and possibly earn money from sale of superfluous trees logged using
ecologically sound methods. Forest management is a requirement of the Managed Forest
Tax Incentive Program (MFTIP) for which rare is a beneficiary. Our current approved plan, in
effect until 2019/2020, includes stewardship activities only. If efforts to get this land
designated ‘conservation land” fail, may want to consider restoration activities to naturalize
the plantations, together with selling excess trees under a selective cutting plan.

7.0 LAND MANAGEMENT POLICIES
7.1 Agriculture
Agriculture has a long history at rare, from pre-Columbian cultivation to modern conventional
farming still carried out on the property (Newell 2011; Schneider 2012). At the inception of the
charity in 2001, approximately 400 acres were leased to local farmer Brian Domm for
conventional corn-soy-wheat operations. Since then, parcels totaling approximately 200 acres
have been taken out of conventional production and been actively restored or allowed to
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naturalize (Newell 2011). It is the intent to remove all conventional agriculture from the
property in favour of research, restoration, and/or conservation projects. However, an
important aspect of conservation in the modern world is the promotion of ecologically
responsible agriculture, as a means to conserve ecosystem services and promote the value of
farmland, which is under high development pressure in the immediate vicinity of rare. Thus, 50
or more acres at rare should be permanently reserved for sustainable agriculture promotion
and education (Newell 2011). Due to the nesting of bobolink in South Field, conversion to a
hayfield is underway, which resulted in the amendment of the Domm lease to include practices
friendly to this Species at Risk. Pesticide use on the property continues to be a concern.
Neonicotinoid insecticides in particular should not be allowed on the property, and use of
untreated seed should be required as a condition of any future leases with growers.
Between the years of 2003 and 2006, a Community Supported Agriculture (CSA) known as ‘rare
Organics’ was operated at Springbank Farm. When it was discontinued, it was replaced with
what is now known as Springbank Community Gardens (4.55 acres, 1.84 ha). The Gardens
include 110 3m x 10m plots rented annually to members of the general public at $30/plot
(includes some supplies and assistance). There is also an education demonstration garden
established in 2009 for visiting school groups, and a Foodbank Garden established in 2012. Now
up and running, approximately 2500 pounds (based on 2013 yield) of organic produce is
expected to be donated each year to the Cambridge Self-Help Foodbank. The Gardens area also
includes sheds, a greenhouse, composting toilet facilities, and social space.
Agriculture is an important way to engage the community, as seen by the success of the
Springbank Community Gardens. Part of the future vision of rare should include research and
advocacy for ecologically responsible agriculture through such avenues as community
education, promotion of good and integrative farming practice, and participation in the local
food system. Recent discussions with the non-profit organization FarmStart have been opened,
with regards to their leasing the currently cultivated land in Preston Flats for their program,
including both a demonstration or teaching farm (approximately 2 acres), and a series of plots
(up to 5 acres each) run by their trainees. This highly visible location would serve to engage the
community, local environmental and organic farming groups, restaurants, and local food
distributors. The farm may run alongside and facilitate the creation of a native plant nursery,
producing plants from seed collected at rare for our own restoration projects. Permanent
structures are not permitted on Preston Flats due to its floodplain designation, but nonpermanent infrastructure such as powered produce coolers, sheds for storage and livestock, a
small greenhouse, and a raw water well may be required. Environmental Farm Plans (EFPs) are
voluntary assessments made by landowners who have existing, or plan to pursue agriculture on
their property (OMAFRA 2013). If rare is to pursue a relationship with FarmStart in the future, it
is recommended by the Canada-Ontario Farm Stewardship Program (COFSP) that an EFP should
be made to highlight areas of environmental concern and create realistic action plans.
7.2 Species at Risk
All species, subspecies or populations identified as at risk (extirpated, endangered, threatened
or of special concern) on the Government of Canada’s Species at Risk Act (SARA) Public Registry
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or the Ontario Ministry of Natural Resources’ Species at Risk in Ontario (SARO) List must be
protected at rare in accordance with the Species at Risk Act (Government of Canada 2003), and
the Endangered Species Act (Ministry of Natural Resources, 2007). For species that are listed as
at risk by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC) but are not
listed under the SARA, rare will use best efforts to protect them in the same manner as legally
regulated species. Species that are ranked provincially by the Natural Heritage Information
Centre as S1 (Critically Imperiled), S2 (Imperiled), or S3 (Vulnerable) but are not regulated
under the SARA or ESA, will be protected at rare through the identification and protection of
Significant Wildlife Habitat (SWH). Candidate SWH will be identified through Ecological Land
Classification, and confirmed through field studies as outlined in the MNR SWH Technical
Guide. Best efforts will be made to conserve SWH in a manner consistent with regulated
species at risk.
Regulated species listings are found on the Government of Canada’s SARA Public Registry
(Government of Canada, 2003) and the Ontario Ministry of Natural Resource’s SARO List
(Ministry of Natural Resources, 2013b). COSEWIC lists of Wildlife Species at Risk and Species
Status Reports can be found online. A list of species at risk (as listed by SARA, COSEWIC, ESA
and the Committee on the Status of Species at Risk in Ontario (COSSARO)) observed at rare will
be updated as changes are made to the official registries. Specific information about locations
or observations of species at risk will be available to rare staff and approved researchers only.
For research projects involving regulated species at risk, the appropriate permits (Animal Care
Protocol, Department of Fisheries and Oceans, ESA, SARA, Wildlife Scientific Collectors
Authorization etc.) will be reviewed during the research application process and kept on record
at rare. Once the permits have been approved, all research projects must still be reviewed by
the Research Advisory Committee, Environmental Advisory Committee (EAC), Director of
Research and Education, Executive Director (ED) and other experts as needed.
7.3 Alterations to the Landscape
When a project is being contemplated for approval, it must follow the consultation and
approval process for projects requiring alterations to the landscape, in order that the project
proceeds in a way that is as sensitive to the natural and cultural heritage of rare as possible:
1. A project manager (PM), closely associated with the needs that gave rise to the project, will
be designated. The PM will be able to articulate how the project supports our
activities/programs and assists in achieving the vision of rare. The public relations impact
(positive or negative), the opinions of relevant volunteer committees (e.g. Education
Committee) and our ability to raise the needed funds will be considered at this stage.
2. The PM will study the potential concerns and implications of implementing the project from
an ecological and cultural history perspective and choose appropriate members of the
Environmental Advisory Committee (EAC) to provide feedback and input. The archaeology
advisors will be consulted well in advance on each and every project where soils are to be
disturbed. Whenever a hole is to be dug, our Geological Advisor should be informed of location
and depth of the proposed hole. These and other EAC members will be those whose own
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expertise is most applicable to the assessed potential impacts. In the case of complex multidisciplinary projects, the PM would likely seek input from all EAC members. Screening for
species at risk will be conducted prior to any alteration to wildlife habitat.
3. If an EAC member is contacted but is unable to review the proposal within a reasonable
period, or is away from the area, the PM may redirect the proposal to another EAC member.
4. Any EAC member who has significant reservations about the proposed project should bring
those concerns directly to the attention of the PM. Advisors at rare should feel that they have
both the authority and responsibility to help the organization avoid pitfalls. If the concerns of
that EAC member cannot be resolved easily, the EAC member can bring concerns to the ED or,
if there is time, ask for the issue to be discussed at the next EAC meeting so the group can
discuss the specific concerns and overall merits of the project. The PM and ED should be
involved in that group meeting. The ED may elect to invite members of the Board or other
consultants who would be relevant to the discussion.
5. The PM may also consult professionals outside of the rare organization, in consultation with
the ED.
6. The PM will review the comments of the EAC and prepare a recommendation for the ED. This
recommendation should include:
• A request to move the project forward or to forgo the project
• Summary of comments from those consulted
• Recommendations to mitigate any potential negative impacts
• Recommendations for the institution of an environmental protection monitoring
program
• Information on any required permits, government approvals or legislated required
assessments
7. The ED may accept the recommendation outright or may have other concerns, based on their
knowledge of program needs or other constituency or donor input not addressed by the
recommendation. The ED may also consult with other staff, the Board, and expert volunteers
prior to making a decision.
8. The ED will make the final decision. The ED and the PM will work together to communicate
that decision and determine next steps.
All projects receiving approval would be subject, if deemed necessary by the PM and ED, to a
monitoring program to ensure that appropriate environmental protection/mitigation measures
are installed and functioning as intended. The monitoring program is to be carried out by
Environmental Monitors whose skills are appropriate to the type and location of work.
Monitoring programs should be created on a project-by-project basis by rare staff and
appropriate EAC members and approved by the ED. Monitoring programs may consist of but
are not limited to the following tasks in order to prevent environmental impacts:
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•
•

•
•
•
•
•

Ensure erosion/sediment controls are appropriately installed and functioning on a weekly basis
and following all major precipitation events
Ensure that all project design specifications (related to ecology/biology) are followed (e.g.
appropriate application of a previously agreed-upon re-seeding mixture where soil has been
disturbed)
Ensure adherence to appropriate timing windows (e.g. in-water work, breeding birds, snakes)
Ensure implementation of all accepted recommendations from the Consultation and Approval
Process
Where applicable, coordinate with on-site contractor to resolve minor issues with mitigation
measures (e.g. maintenance of sediment controls)
Where applicable, ensure adherence to appropriate agency permitting and associated
monitoring requirements
Where applicable, oversee or conduct mid- to long-term monitoring of site remediation.

In the event that work is being completed on public infrastructure through or immediately
adjacent to rare property, the monitoring program should be developed in coordination with
the appropriate municipal project manager or other responsible staff.
7.4 Hazardous Plants
7.4.1 Giant Hogweed
Giant hogweed (Heracleum mantegazzianum) is a plant in the family Apiaceae, native to the
Caucasus Region and Central Asia. In 2008, giant hogweed was designated as a local noxious
weed by Waterloo Regional Council, meaning that landowners have a responsibility to destroy
it. It may reach 2–5 meters and in rare cases can be up to 7 meters tall. When removing giant
hogweed, care must be taken not to damage Purplestem Angelica (Angelica atropurpurea), a
native plant resembling giant hogweed that occurs in similar habitats.
Giant hogweed is a phototoxic plant; its sap can cause phytophotodermatitis (severe skin
inflammations) when the skin is exposed to sunlight or ultraviolet light. Initially the skin turns
red and starts itching, then blisters form within 48 hours. Hospitalization may be necessary. The
blisters form black or purplish scars that can last several years. Presence of minute amounts of
sap in the eyes can lead to temporary or even permanent blindness. These reactions are caused
by the presence of linear derivatives of furocoumarin in its leaves, roots, stems, flowers and
seeds. Children should be kept away from giant hogweed. Protective clothing, including eye
protection, should be worn when handling or digging it. Clothing, tools, and other objects that
have been exposed to giant hogweed should be washed to prevent further transmission. If skin
is exposed, the affected area should be washed thoroughly with soap and water and the
exposed skin protected from the sun for several days. The USDA Forest Service reports that pigs
and cattle can eat Giant Hogweed without apparent harm. The cultivated parsnip (Pastinaca
sativa), which is not native to North America, has formed feral patches in the vicinity of
Springbank Farm and the Gardens. The foliage of parsnip can also have toxic or irritating effects
when handled.
For extensive hogweed colonies, the Region of Waterloo suggests the application of glyphosate
(Round-up) in late April or early May. Small quantities of glyphosate may be applied for control
68

of noxious weeds on private property without a licence. Signs warning of pesticide use must be
posted for a minimum of 24 hours pre-application and 48 hours post-application, in accordance
with the Pesticide Act. Alternate treatment options can be explored provided they are
scientifically defensible. All staff and groups visiting these areas (e.g. community gardeners,
researchers) should be notified of the location and timing of the application. For small hogweed
colonies or single plants, individual plants may be removed mechanically by using a shovel to
dig out the plant (and its tap root). In areas of limited use and access, the plant may be left to
decompose in the field; otherwise it should be double-bagged and disposed of with the
municipal garbage. Staff removing the plants should take caution to cover all exposed skin,
wear eye protection, face masks and thick rubber gloves. Giant hogweed located near active or
passive use areas should be clearly marked with signage or caution tape until removal. Areas
where giant hogweed has been observed in the past will be monitored for re-occurrence. All
staff and volunteers working on the property will be trained to identify giant hogweed, and will
be instructed to report any plant observations to the Land Management staff.
7.4.2 Poison Ivy
Poison Ivy (Toxicodendron radicans), is a native plant that is produces urushiol, a clear liquid
compound found within the sap of the plant that causes an itching rash for most people who
touch it. Poison Ivy can be found growing in any of the following three forms: as a trailing vine
that is 10–25 centimeters tall (4 to 10 inches), as a shrub up to 1.2 meters tall (4 feet), and as a
climbing vine that grows on trees or some other support. It grows in a wide variety of soil types,
and soil pH from 6.0 (acidic) to 7.9 (moderately alkaline).
Urushiol-induced contact dermatitis is an allergic reaction. Around 15% to 30% of people show
no initial response, but most people will become sensitized with repeated or more
concentrated exposure. Reactions can progress to anaphylaxis. Poison Ivy must not be burned
as a control or disposal method, as severe reactions in the respiratory system may be caused by
the smoke. Urushiol can maintain efficacy for several years, so handling dead leaves or vines
can cause a reaction. Oil transferred from the plant to other objects (such as pet fur) can cause
the rash if it comes into contact with the skin. Clothing, tools, and other objects that have been
exposed to the oil should be washed to prevent further transmission.
Poison Ivy is a native plant, and therefore the guiding principle for its management on rare
lands is control and abatement only where there is potential for interaction with authorized
human activity. “Active Use Areas” are those rare lands that have low to high volumes of
people engaged in various activities for recreational, educational or scientific purposes. For the
purposes of hazard plant management, lands included in this group consist of heritage sites,
education or interpretative facilities, major trails, and garden areas. In addition to yearly
inspections, staff will respond to requests from visitors, researchers, etc. regarding potential
hazardous plants. At low traffic sites within Active Use Areas and in areas not visited by the
public, periodic inspection and signage will be considered sufficient.
The abatement strategy for the high traffic sites in the Active Use category of land will be
removal and signage. These sites will be monitored throughout the growing season, with a
69

special emphasis on removal before the growth spreads. Hazardous plants will be removed in
any location where the potential for interaction with users is high. It will be necessary to post
signs warning the public that the plants are in the area, caution should be exercised and care
taken to stay on the trail. In some locations it will be practical to remove the plants by
solarization (using black plastic to cover an area and letting all the vegetation die). Along some
high-use trail areas, it may be necessary to apply herbicide as spot treatment, leaving
surrounding vegetation intact. In the past, Round-Up has been used, but other feasible
treatment options can be explored provided they are scientifically defensible. For example, if it
is determined that trail edges where Poison Ivy is present and Round-Up is necessary, the edge
will be deemed to be no more than 1m on either side. In cases where the poison ivy extends
beyond 1m and is massed, the recommendation may be to spray further out from the trail in an
attempt to eradicate the patch, reducing the possibility of having to spray in future years.
7.4.3 Evaluation Procedure
An organized approach will be used to assess plant hazards at rare. The Land Management staff
will arrange for training and inspections according to the area as noted above. The staff
member in charge of the inspection is responsible for establishing a regular inspection of
property locations as indicated by usage above, filling in the ‘Plant Inspection Form’ located on
rare’s computer network, and arranging for the hazard can be dealt with as soon as possible.
The Land Management staff is responsible for:
•
•
•
•
•

Ensuring staff are trained, that they follow proper safety procedures and carry out assessments
according to usage area requirements.
Receiving reports and keeping detailed documentation of procedures and outcomes.
Assessing reports of hazardous plants and making recommendations in writing to the ED
regarding abatement.
Arranging and overseeing the approved work according to the safety procedures.
Preparing a report, annually, on work completed and future work plans, for the ED and the
Board.

7.5 Recreation
All trail users are potential supporters of rare, and we hope to encourage the responsible and
respectful enjoyment of our lands by creating a positive experience for all visitors. As such, our
aim is to balance the enjoyment of recreational users with their safety and with the protection
of rare lands and wildlife. The general trail use guidelines and recreation policies aim to protect
the ecological integrity of rare lands by mitigating the trampling of vegetation, off-trail soil
compaction, disturbance to wildlife, and the spread of invasive species. These guidelines and
policies will also serve to prevent conflicts between trail-users and to protect visitors from offtrail hazards (e.g. Poison Ivy, ticks).
7.5.1 General Trail Use
Trail-use guidelines will be posted at all of the major trail-heads and on trail maps, and the
rationale behind these guidelines will be provided on the rare website and any other trailrelated materials. The trail guidelines should be conveyed in a manner that encourages the
public to play an active role in the protection of the rare property.
70

General Trail-Use Guidelines:
• Stay on the trail at all times
• Do not harass the wildlife
• Do not damage or collect the flora
• Do not create any harmful alteration, disruption or destruction to the natural landscape
• Carry out all litter
• Bicycles are only permitted on designated trails (refer to rare bicycling policy)
• Dogs are only permitted on designated trails, and must be leashed at all times and
cleaned-up after (refer to rare dog policy); service dogs are permitted on all trails
• Geocaching is permitted with rare’s advance authorization for cache placement, caches
must be accessible from the trail (refer to rare geocaching policy)
Persons engaged in the following activities shall be considered to be trespassing, and
appropriate steps up to and including prosecution of the offenders will be taken:
• Use of motor vehicles
• After-dusk use of trails, unless participating in an official rare event
• Camping
• Campfires
• Hunting or fishing
• Foraging
• Horseback riding
7.5.2 Off-Trail Use
Trail use regulations specify that visitors must remain on designated trails to minimize
disturbance to the natural environment. Possible impacts of off-trail use include the trampling
of sensitive vegetation, soil compaction, disturbance to wildlife and the distribution of seeds of
invasive species. However, occasional low-impact off-trail use may be considered for projects
determined to be of educational or cultural significance. Visitors who may wish to access offtrail locations for valid reasons includes researchers, photographers, other artists and
naturalists. To regulate off-trail use and reduce its potential impacts, off-trail passes will be
issued to these approved visitors, following an application process.
•

•
•
•
•

Visitors wishing to access off-trail locations must first contact rare staff and submit a proposal
detailing the nature of the project, the desired project location and the project’s potential
environmental impacts
The proposal will be reviewed by affected rare staff, and expert advisors as needed
If the proposal is approved, the visitor will be given an orientation by rare staff detailing where
they are permitted to go and how to minimize disturbance to the environment
Upon approval, the visitor will be given a physical “Off –Trail Pass” that will indicate the dates,
locations and activities for which they are approved
For all proposals, rare staff will look for opportunities to direct visitors to on-trail or other low
sensitivity areas that meet project criteria
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An Off-Trail Pass will be issued to rare staff and volunteers to work off-trail. Proposals will not
be required for each off-trail use. This pass will be carried during off-trail work to identify the
staff and volunteers as agents of rare.
7.5.3 Cycling and Running
Our aim is to balance the enjoyment of bicyclists and runners with the protection of rare lands and
other trail users. Cycling and running share the characteristics of being fast-moving activities, with a high
potential for conflict with other users (e.g. surprising hikers, forcing hikers to the side of the trail
suddenly, collisions) and safety considerations for other trail users and for the participants themselves,
particularly on rougher terrain. Additionally, cyclists may impact natural areas in the following ways:
• Trail erosion from braking and skidding
• Development of linear ruts on the trails
• Addition of unauthorized constructed features to existing trails (i.e. jumps, ramps, and other
obstacles)
• Creation of unauthorized trails (which damages vegetation)
• Accidental or intentional widening of narrow trails (which damages vegetation)

Recognizing that rare is in an urban area and alternative and sustainable transportation is
desirable, we encourage the use of certain trails for transportation purposes. Bicycling and
running will be restricted to trails at least 3 meters wide through areas not considered to be
sensitive. Permitted rare trails include the Grand Allée and Maple Lane, and the City of
Cambridge permits bicycles on the Grand Trunk Trail. All other trails will be considered offlimits to bicyclists and runners entirely in order to address the potential impacts listed above,
especially where the trails are narrow and/or vegetation is sensitive. The public are prohibited
from using motorized vehicles of any kind anywhere on the property.
There will be signs and information campaigns clearly indicating on which trails bicycles and
runners are allowed, and information on alternate destinations will be provided on the website
(e.g. link to the Waterloo Cycling Club Trails page). Included in the information campaign will be
guidelines that expressly prohibit modifications of the trails such as construction of ramps or
creation of unauthorized trails.
7.5.4 Dogs
Dog walking is a popular recreational use of the trails at rare. Our aim is to balance the
enjoyment of dog-walkers with the protection of our lands and other trail users. However, dogs
can have an impact on natural areas, through disturbance to wildlife and the transfer of the
seeds of invasive species; they can also negatively affect the trail experience for other users and
pose a safety risk for the organization. Off-leash dogs in particular pose a threat to the safety of
wildlife within the reserve, as they have the potential to chase, injure or kill animals, trample
off-trail vegetation and generally disrupt the behaviour of the native fauna living in the reserve,
for example, by flushing birds off nests. The safety of the off-leash dogs is also at risk;
frightened animals may become aggressive when defending themselves, and there is a
potential for disease exchange between pets and wildlife (e.g. leptospirosis, raccoon
roundworm).
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Recognizing that rare is in an urban area and that dogs are often part of the link to the natural
world for urban dwellers, we propose that dogs on leash will be acceptable on the Grand Allée
and Maple Lane, and the City of Cambridge permits dogs on leash on the Grand Trunk Trail.
Some trails will be considered off-limits to dogs entirely in order to address the implications
listed above, especially in areas where the presence of dogs would have a particularly negative
impact on the natural environment, such as narrow trails passing through areas of sensitive
vegetation. Dogs will be prohibited from all other trails, and there will be no off-leash areas on
the property. There will be signs and information campaigns clearly indicating on which trails
leashed dogs are allowed and stating that owners are responsible for picking up after them. A
sign explaining the rationale behind the policy will accompany the trail-use signs. The trails on
which dogs are permitted will be subject to our current knowledge of the ecological sensitivity
of the area.
7.5.5 Geocaching
Geocaching is a form of recreational treasure hunting, where geocachers using GPS receivers
locate hidden outdoor caches containing a log of past geocachers, notes and possibly trade
items. While geocaching has the benefit of encouraging people to go out into nature, caches
often receive a large amount of foot traffic which can cause increased environmental
disturbance.
There are a number of geocaches already on the rare property (the most recent maps of rare
caches can be found at www.geocaching.com). At least once per year, each cache on the
property should be located, the contents of the cache recorded and the site photographed. The
suitability of each existing geocache should be assessed using the guidelines detailed below.
Caches deemed unsuitable should be removed or relocated, with notification and explanation
sent to the cache creator (if known) and the geocaching websites listing the cache. When
possible, the cache founder will be contacted and given the opportunity to retrieve the cache
and reposition it to a new location approved in consultation with rare staff.
Geocache location guidelines (adapted from the Parks Canada Geocaching Guidelines):
•

•
•

•

When placing or seeking a cache, geocachers must travel on marked open trails or in publicly
accessible areas (e.g. Lamb’s Inn Garden, Springbank Farm) at all times. All caches must be
accessible from the trail or the public area.
Geocachers are required to meet with rare staff to discuss the proposed location of their cache
and to obtain authorization prior to placing a cache.
Caches are permitted in low and moderate priority protection areas and possibly in high priority
protection areas provided the cache will not cause any significant disturbance to sensitive
natural or cultural resources. Digging of holes or damage to vegetation, rock faces, or any other
feature when placing the geocache is prohibited.
Information provided on the rare website will advise geocachers of the maximum distance that
a cache can be located off-trail in order to reduce off-trail search radius.

An opportunity exists for rare to use geocaching on the property as an educational and
interpretive tool on the trails. Natural history notes or other rare material could be included in
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new rare-authorized caches on the property, or “Chirps” (small, locked, and hidden signaling
devices) could be used to send interpretive messages to the GPS receivers of geocachers as
they walk along the trail system.
7.5.6 Foraging
Foraging is defined as “the process of searching for and gathering food or provisions from wild
plants or fungi”. Prior to European settlement, the people who lived in the area would have
engaged in foraging, and this was likely continued by early settlers. Foraging by indigenous
peoples or other low density human populations is sustainable, but with a much higher human
population density today there is the potential for populations of desirable species to be
seriously damaged or extirpated from rare. Other possible impacts include:
•
•
•

Trampling or removal of sensitive vegetation which may affect the composition of plant
communities and in turn the wildlife that relies on them
Disturbance to the soil by the removal of vegetation and off-trail travel, which may make the
disturbed areas more susceptible to colonization by invasive species
Other impacts of off-trail travel, including disturbance to wildlife and spreading seeds of invasive
species

Due to the potential for ecological damage and legal liability, foraging at rare is prohibited.
7.6 Hazardous Tree Management
This hazard tree policy has been designed as a proactive approach to ensure that tree hazards
are identified and eliminated on rare property. Where budgetary constraints limit the ability to
eliminate all tree hazards, priority shall be placed on trees deemed to be of a high risk nature. A
standardized rating system will be used to determine hazard potential and level of risk. The full
tree management policy at rare is available in a separate document (upon request). It is policy
at rare that trees will be managed with minimal interference to natural processes, and it is
recognized that standing dead and dying trees are an integral part of the ecosystem. However,
active management may be allowed when:
1. The structure or function of an ecosystem has been seriously altered and manipulation
is the only possible alternative available to restore ecological integrity;
2. Public health or safety is threatened;
3. The objectives of the Environmental Management Plan cannot be achieved otherwise.
7.6.1 Evaluation Criteria
Trees will be inspected and reviewed according to the following criteria:
1. Soil and roots evident without excavation
2. Root flair and primary trunk
3. Secondary trunk
4. Primary scaffold branches
5. Secondary scaffold branches.
7.6.2 Potential Hazards and Defects
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The inspector will look for the following defects:
1. Dead branches
2. Limbs with poor taper or end weight
3. Cracks
4. Bark loss
5. Decay
6. Bleeding or slime flux
7. Crooks
8. Seams
9. Clustered scaffold branches
10. Narrow branch unions
11. Lack of basal flair
12. Wounds
13. Fungi fruiting bodies
14. Insects
15. Disease
16. Cavities
17. Poor drainage in soil
18. Pruning or construction history
19. Any other concerns the arborist notices.
7.6.3 Hazard Tree Rating
Trees will be evaluated using a rating system that begins with the usage of the area. There are
three components of the Hazard Tree Rating system
Target Rating: Targets are considered to be people who could be injured or property that could
be damaged if a tree or tree part fails. A defective tree in the middle of the woods or an open
field, away from paths or public use areas does not have an identifiable target and should not
be considered a hazard under normal circumstances.
Target Rating 1 – occasional use (i.e. jogging, cycling, trails)
Target Rating 2 - intermittent use (i.e. day-use parking, open lawns)
Target Rating 3 – frequent use (i.e. driveways, short term congregating areas)
Target Rating 4 – constant use (i.e. residences, offices, permanent parking areas and major
roadways such as Blair Road and Langdon Drive)
Size of Hazard Rating: The size of the part of the tree most likely to fail determines the extent
of damage the defect can cause. The larger the tree part, the greater potential for injury or
damage.
Size Rating 1 – defective part 6” or less
Size Rating 2 – defective part 6” to 18”
Size Rating 3 – defective part 18” to 30”
Size Rating 4 – defective part 30” or greater
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Failure Potential Rating: When assessing the failure potential of a tree, the most likely
structural defect or failure point is identified and its potential to fail is determined. When
rating a tree for failure potential the following numerical system is used.
Failure Potential Rating 1 – Low Failure Potential – defects are minor
Failure Potential Rating 2 – Medium Failure Potential – defects are present and obvious
Failure Potential Rating 3 – High Failure Potential – defects are significant, multiple, and failure
is likely
Failure Potential Rating 4 – Severe Failure Potential – defects are numerous, major, and failure
is imminent
The points in each of the tree categories are added to determine the Hazard Tree Rating.
Target Rating + Size Hazard Rating + Failure Potential rating = Hazard Tree Rating
10-12 – Hazard Tree – abatement is required
8-9 – Tree at Risk – partial abatement possible, monitor
7 or less – Normal Tree – failure likely only in combination with other circumstances (eg.
weather event)
7.6.4 Abatement Recommendation
The desired abatement method for tree hazards will be determined by the arborist in
consultation with rare staff. The arborist will provide technical advice on how to deal with the
tree hazard. This information will be delivered in writing to the management who will then
determine how the abatement process should proceed and who will conduct the necessary
work. Abatement options include,
• Pruning – hazardous parts of the tree are removed
• Removal – the entire hazardous tree is removed
• Exclusion – usage patterns of the site are altered to remove the target potential of
the tree (not always an option).
If trees cannot be removed or the hazard dealt with in a timely fashion, then the target areas
must be closed to public use and staff access will be restricted until the hazards have been
abated. When a tree has been assessed as a ‘serious hazard,’ it must be marked for future
abatement procedures. Once a tree has been identified as a serious hazard, the target area
should remain closed until the hazard has been abated.
7.7 Invasive and Exotic Species Management
7.7.1 Plants
Management of invasive plant species is a key stewardship priority at rare, and is summarized
in the action plans of Cymbaly (2007, 2008) and Pope (2014), which are available upon request.
Invasive plant species have been observed through the diverse array of habitats on the
property. In addition to natural modes of dispersal such as wind and bird droppings, a key
vector of invasion is recreational use of the property. Seeds and other plant materials can be
transported via hiking shoes, clothing, and pets to new areas within the property as well as
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outside the borders of rare. For this reason, use of rare property for recreational purposes
must continue to be restricted exclusively to the existing trail system and limiting areas where
pets are permitted. Removal efforts are to be focussed within or immediately adjacent to areas
of ecological significance.
The opportunity for invasive species research should also be recognized at the rare Charitable
Research Reserve. As one of the core values of rare, the research potential for some of the
invasive species on the property could greatly contribute to the growing body of knowledge
about invasive species. Currently, such research is being conducted on the interactions
between the invasive alien plant species garlic mustard (Alliaria petiolata) and the native
bloodroot (Sanguinaria canadensis). Results from invasive alien research may provide valuable
insights into the ecology of invaders and improve best management practices.
The species included in the work plans were designated priority species based upon a formula
that incorporated both the invasive potential and the existing establishment on rare property.
Invasive potential rankings were taken from the Invasive Exotic Species Ranking for Southern
Ontario and ranged from Category 1 (very aggressive invaders) to Category 5 (suspected
invaders). Extent of establishment on rare property was quantitatively categorized by assigning
a value from 1-3 to the size of infestations reported in 2007. Species that were found in small
and confined populations were assigned a value of 1, sporadic infestations were assigned a
value of 2, and widespread infestations were assigned a value of 3. The sum of these two
categories was calculated for each species and those with an end-product of 4 or less were
considered first priority species. Some species whose sum was equal to or less than 4 are not
included explicitly in the invasive alien plant species work plans because they were not
observed within the priority areas (i.e. Common Periwinkle). In the future, these species could
be included in further work plans that extend to other areas of the property. Some additional
species were added to these work plans because they are problematic and/or listed as noxious
weeds within the Region of Waterloo (i.e. Buckthorns, Barberries). Priority species for removal
anywhere on the property include Common Reed (Phragmites australis), Autumn Olive
(Eleagnus umbellatus), Multiflora Rose (Rosa multiflora), Goutweed (Aegopodium podagraria),
Mossy Stonecrop (Sedum acre), Common Periwinkle (Vinca minor), White Mulberry (Morus
alba), Norway Maple (Acer platanoides), Common Buckthorn (Rhamnus cathartica), Glossy
Buckthorn (Rhamnus frangula), Non-native Bush Honeysuckles (Lonicera spp.), Common
Barberry (Berberis vulgaris), Japanese Barberry (Berberis thunbergii), Himalayan Balsam
(Impatiens glandulifera), and Reed Canarygrass (Phalaris arundinacea).
7.7.2 Animals
Mature ash trees (Fraxinus spp.) on the property are susceptible to attack by Emerald ash borer
(Agrilus planipennis). As of 2014, most of the mature specimens in the Hogsback Forest, Indian
Woods, and Cliffs and Alvars Forest, and other forested parts of the property, are dead or
irreversibly dying due to infestation. Trees that are still living may present some resistance to
the borer, the Gosling Research Institute for Plant Preservation (GRIPP) at the University of
Guelph should be given the opportunity to collect genetic material for further investigation.
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7.7.3 Diseases
The most important non-native tree disease on the rare property is Butternut canker
(Sirococcus clavigignenti- juglandacearum), which attacks the endangered butternut tree (Davis
& Meyer, 2004). Research and conservation activities around the control of this important
disease should be paramount, including encouraging researchers to investigate the disease on
our property, search for signs of resistant individuals, and so on.
7.8 Strategic Land Acquisition Plan
In the long term, rare is interested in expanding its land base through purchase or donation
through such mechanisms as bequests, private donations, or transfer from individuals or
businesses as a charitable donation, or through establishment of conservation easements.
There are opportunities to seek advice from friends of rare with experience in making these
arrangements. Parcels of land are considered to be particularly desirable if,
• They are contiguous with the current property
• They present opportunities for research in restoration and rehabilitation of lands
(especially aggregate pits).
• They would secure portions of existing land features not entirely on rare property, or
mitigate stress to existing landscape features through a variety of mechanisms (i.e.
wildlife corridors, safe wildlife crossings, stormwater or groundwater management, etc)
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