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Executive Summary 
 

The Western Lake Erie Islands have been identified as an area of high conservation interest, with 
a high diversity of both flora and fauna surrounded by an urbanized region. Pelee Island is the most 
southerly inhabited part of Canada and supports an extremely high density of species at risk, many of 
which exist on alvar habitats. An alvar is typified by shallow soil over limestone bedrock. Species in this 
unique ecosystem have evolved under extreme conditions (heat and drought during the summer, spring 
flooding, ice scouring and wind during the winter). With the removal of natural disturbance regimes, these 
ecosystems are threatened by succession and invasive species introduction. To reduce these threats on 
conservation lands, prescribed fire, mechanical removal of shrubs (thinning), and grazing are explored as 
management tools. Mechanical thinning is suggested as a primary tool for decreasing overall canopy 
cover and restoring alvar characteristics. Due to cost and potential for invasive species introduction, 
grazing is discounted as a management tool. Prescribed fire may be useful in reducing ground debris, 
thinning shrubby thickets and encouraging alvar species, but may only be viable in certain situations. 
Management strategies to control invasive grasses are discussed, but no obvious solution has been 
determined. Establishing permanent plots under various management regimes is an important next step to 
monitor species richness and distribution, invasive species and significant/characteristic species. 
Monitoring will help determine the effectiveness of management strategies and guide future decisions.  

 
1.0 Introduction 
 

This report has been prepared by the Nature Conservancy of Canada (NCC) to better define 
strategic management of alvar and woodland habitats within the Western Lake Erie Islands Natural Area – 
with a focus on Pelee Island. Its intent is to develop guidelines for managing globally significant alvar 



5 

communities to maintain and enhance their viability while ensuring this management also maintains 
habitat for species at risk. As there are too many species (over 200) of conservation significance to 
manage on an individual basis, this report focuses on managing alvars based on Ecological Land 
Classification (ELC) communities. On a practical level, the report will also serve to coordinate the efforts of 
conservation landowners such that management of alvars and woodlands occurs at a landscape scale. 
Management strategies will be evaluated as they are applied, and will continue to evolve as new 
information is obtained.  

 
 
2.0 Site Context 

2.1 Geographic Context 

 
The Western Lake Erie Islands (WLEI) are located in the most southerly part of Ontario’s Great 

Lakes Ecoregion. This area is in the Carolinian zone which has long been recognized for its unique 
assemblage of species, many of which are at the northern limits of their range (Eagles and Beechley 
1985). In a recent NCC assessment of global biodiversity values (i.e. rare species and communities, 
endemic and disjunct species) the WLEI rank fourth in Canada behind Manitoulin Island and the Northern 
and Southern Bruce Peninsula. Despite its high conservation value, most of the WLEI remains 
unprotected.  The majority of WLEI’s protected land area is on Pelee Island, which is the focus of this 
report.  

 
Due to the moderating influences of Lake Erie, Pelee Island’s climate is relatively mild (Managhan 

et al. 1992) and has the most frost free days in Canada, an average of 195 days. Temperatures in 
midsummer may rise to 35 °C (95 °F) (Managhan et al . 1992).  
 

Pelee Island is one of the most species-rich areas in Ontario (Forbes et al. 1999). After the retreat 
of the Wisconsin glacier 10,000 years ago, what is now known as Pelee Island was a land bridge that 
eventually eroded into five limestone outcrops (Managhan et al. 1992). The marshes interconnecting these 
five limestone islands were drained in late 1888 (Smith 1889), creating one large island drained by 
numerous channels. The historic limestone islands support alvar and woodland species at Red Cedar 
Savanna, Verbeek Savanna, Stone Road Alvar and Brown’s Road Alvar.  

 
The WLEI provide significant stopover sites for migrating birds (Gibson 2006). They also provide 

important breeding habitat for both landbirds and colonial waterbirds.  
 

2.2 Ecological Context  

 
The WLEI Natural Area is dominated by Eastern Deciduous forests which once formed the 

dominant matrix community throughout southern Ontario. These forests were relatively stable, and 
supported wide-ranging species (Larson et al. 1999; Davis 1996). Terrain, rock and soil variations gave 
rise to patches of other community types within this forest system, including grasslands, savannas and 
alvars (Larson et al. 1999). Shallow Farmington loam deposits occur where the bedrock is near the 
surface, and may only be a thin veneer in alvar areas (Brownell and Riley 2000). The WLEI vegetation 
communities are extraordinarily rich and varied, but little detailed, systematic work has been done to 
classify them since Kamstra et al. (1995).  
 

Alvars are grasslands or savannas with sparse vegetation growing on very shallow soil over flat 
limestone or dolomite bedrock (Celestino 2002). According to Shaefer and Larson (1997), the disturbance 
patterns which maintain alvars are site specific: some are isolated from fire for several hundred years, 
while others are burned frequently. Others are protected from succession by extreme drought. Similarly, 
some Swedish alvars are dependent on frequent grazing for their maintenance, while North American 
alvars have no history of grazing (Shaefer and Larson 1997). In southern Ontario, and Pelee Island 
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specifically, disturbance regimes were driven by drought, flooding and probably some fire. These factors 
limit the invasion of woody species and maintain open alvar communities (Brownell and Riley 2000). 

 
 
 Alvars in the WLEI have evolved under harsh abiotic conditions: extreme temperatures, flooding, 

drought and low nutrient availability. During July and August the temperature in open alvar sites may 
reach 43 ºC (109 ºF) (Celestino 2002). The limestone and shallow soil has a high albedo, and the heat is 
reflected directly onto the vegetation, exacerbating the dry conditions. During the winter, wind driven ice 
crystals erode and redistribute the shallow soils (Celestino 2002). These conditions mean that only highly 
specialized plant species can colonise, and succession is prevented. In North America, alvars occur only 
in the Great Lakes basin running in an arc just south of the Canadian Shield and in a few isolated areas to 
the south, down to the western basin of Lake Erie (Brownell and Riley 2000).  
 
 Alvars are defined in the Ecological Land Classification system as having a soil depth of less than 
15 cm and tree cover less than 60 % (Lee et al. 1998), see Table 1. Without disturbance, shrubs and trees 
encroach upon alvar communities. The resulting community is then classified as thicket, savanna, 
woodland or forest, depending on canopy cover.  As this report aims to describe management techniques 
for communities that are currently classified as ‘alvars’ (i.e. soil depth < 15 cm, tree cover < 60 %) as well 
as those that are likely to have historically been ‘alvars’, the phrase ‘alvar complex’ is used to describe 
alvars, as well as forests, woodlands, savannas and thickets with soil depths < 15 cm and with 
characteristic alvar plant species.  
 
 
Table 1: ELC definition of alvars, savanna and woodlands 
ELC  Soil Depth  Tree Cover  Shrub Cover  
Forest Variable > 60 % Variable 
Woodland > 15 cm 35 – 60 % Variable 
Savanna                                                                                                                                                                                          > 15 cm 25 – 35 % Variable 
Thicket > 15 cm < 25 % > 25 % 
Alvar < 15 cm < 60 % Variable 
     Treed < 15 cm 25 – 60 % Variable 
     Shrub < 15 cm < 25 % > 25 % 
     Open < 15 cm < 25 % < 25 % 
 

 
In Ontario, the closest alvars to Pelee Island occur on Manitoulin Island. These alvar communities are not 
easily comparable due to floristic, climatic and geological differences as well as differences in the natural 
disturbance regimes under which they evolved. Shrubby areas on Manitoulin Island alvars are dominated 
by Common Juniper (Juniperus communis) and cinquefoils, rather than the dogwoods, Common Prickly-
Ash (Zanthoxylum americanum) and hawthorns typical of Pelee Island. Manitoulin Island is typically 
cooler, and is heavily influenced by wind and storm events (NCC 2008). The Manitoulin alvars have more 
exposed limestone than those on Pelee Island. However in both locations, the disruption of natural 
disturbance regimes has led to succession and invasion of non-native species that threaten the significant 
communities.  

 
Alvar communities on WLEI’s Kelley’s Island (Ohio) are found on the shoreline.  Unlike those on 

Pelee Island, they are still subjected to scouring by wind, waves, and ice.  Consequently they are more 
sparsely vegetated (Speck 2004).  

 

2.3 Socio-Economic Context  

Human influence on Pelee Island probably began as early as the late Paleo era, (circa 10,000 
years ago). Evidence of fire being used as a tool for hunting, to stimulate root growth and to clear forest or 
savanna can be found in the soil records of the island (MacDougall, 2004; Tiessen 1998). With European 
settlement, anthropogenic disturbances increased in the early 1800s and replaced natural and aboriginal 
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disturbance regimes. The WLEI were then used as a series of stopover points for travelers between what 
is now Michigan and Ontario.  

 
Following a major storm in the winter of 1972-1973, much of the island’s shoreline was fortified 

with armour stone, and a network of dykes and drainage ditches criss-crosses the island. The water is 
pumped into Lake Erie by several pump-houses on the shoreline. The armour stone and dykes have 
eliminated flooding as a significant agent of disturbance on Pelee Island. 

 
Many large cedar, oak and pine trees were removed in the 1800s and had these activities not 

occurred, it is likely that there would be more old growth Eastern Red Cedar (Juniperus virginiana) and 
Chinquapin Oak (also known as Yellow Oak, Quercus muehlenbergii) trees on Pelee Island, especially on 
Stone Road Alvar. The highest quality timber had been logged by the mid 1800s, and logging then 
became less intense (Celestino 2002).  

 
Fire is unlikely to have been a major disturbance factor on the island for 100 – 200 years: Eastern 

Red Cedar is fire intolerant, yet several old individuals survive on the island. In addition, oral history 
recorded from several island families suggests that a major fire event has not occurred within this 
timespan (Chambers 2007 pers. comm.). However, stump scars at Stone Road Alvar suggest that some 
fire has occurred within that time period (Learmouth 2008 pers. comm.).    

 
Harsh environmental conditions have shaped the alvar habitat: many organisms typical of alvar 

and woodland communities have evolved strategies that enable them to persist in nutrient poor and 
drought prone environments and to survive periodic natural disturbances. The fidelity of these species to 
alvars makes them particularly vulnerable to changes in ecosystem dynamics. With the disruption of 
natural disturbance regimes through dyke creation, shoreline fortification and fire suppression, many 
alvars are becoming more densely vegetated and are slowly succeeding to closed canopy forest 
communities. This process will continue without management intervention. Non-native species are now 
found in alvar complexes all over the island. Some of these (e.g. Garlic Mustard (Alliaria petiolata), White 
Mulberry (Morus alba) and Common St. John’s-wort (Hypericum perforatum)) are highly invasive and 
better adapted to survive in the absence of fire.  
 

Human activities such as logging, farming and grazing may have acted as a surrogate for natural 
disturbances in maintaining openness in vegetation communities, but this remains poorly understood. 
Large scale, natural, catastrophic disturbances (i.e. major storm events, fire) are not expected to continue 
to shape the floristic characteristics of the island’s alvars communities (Scotchmer 1999).  
 

Pelee Island is 4,400 ha (10,873 ac) and supports several competing land uses.  Approximately 
16 % (703 ha, 1737 ac) of the island is natural habitat while agriculture, limestone quarrying, resort and 
cottage development dominates most (85 %) of the landscape (Forbes 2002). In recent decades there has 
been a marked increase in tourism on Pelee Island facilitated by an increased ferry service since 1992 
(Ontario Parks 2005). The annual Ring-necked Pheasant and Wild Turkey hunts, wild bird migrations, 
Pelee Island Winery and sightseeing brings thousands of visitors each year and the tourism industry has 
become the island’s largest employer (Redfern 2008). 

 
The alvar sites (Brown’s Road Alvar, Stone Road Alvar, Red Cedar Savanna and Lighthouse 

Point) have all been subjected to the natural and anthropogenic factors outlined above.  Sections 2.4 – 2.7 
describe in further detail the site-specific conditions and history.  

 

2.4 Stone Road Alvar 

Stone Road Alvar lies in the southeastern corner of Pelee Island. It is designated as a Life 
Science site (Environmentally Significant Area), a Life Science Area of Natural and Scientific Interest 
(ANSI-LS) and a Carolinian Canada significant site (CC). It is flat and has impermeable limestone/clay 
soils, making it susceptible to seasonal flooding. The limestone is close to the surface, and in some places 
is exposed. A complex mosaic of plant associations lacking defined boundaries occurs across the site.  
Where the soil is shallowest, the vegetation has developed into open grassland. 51 provincially rare and 
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33 regionally rare plants have been documented on this site and four of these species (Navel-shape Corn-
salad (Valerianella umbilicata), Downy Woodmint (Blephilia ciliata), Yellow Horse Gentian (Triosteum 
augustifolium), and Leavenworth's Sedge (Carex leavenworthii)) exist nowhere else in Canada (Kamstra 
et al. 1996. One globally significant community (Chinquapin Oak – Nodding Onion Treed Alvar) occurs on 
the site, as well as five other potentially globally significant community types that are not described in Lee 
et al. (1998) (NCC pers. obs.).   

 
Stone Road Alvar ANSI supports 230 ha (568 ac) of forest, alvar, savanna and abandoned field 
communities of which approximately 208 ha (515 ac) is protected through Essex Region Conservation 
Authority (ERCA), Ontario Nature (ON) and NCC ownership. Logging of Eastern Red Cedar began at 
Stone Road Alvar in 1836 (Smith 1899) and then the site was grazed up until the 1980s at which point the 
land was left to succeed (Crawford 2008 pers. comm.). Succession has resulted in the invasion of several 
aggressive native species including Common Prickly-Ash, Rough-leaved Dogwood (Cornus drummondii), 
hawthorn, Fragrant and Staghorn Sumac (Rhus aromatica, R. typhina).  There are several Aboriginal 
burial mounds in the southwest corner of the Stone Road Alvar property.  Properties within the Stone 
Road Alvar and associated past management are described below. 

2.4.1 Shaughnessy Cohen Memorial Savanna (NCC) 

 The 9.8 ha (24.3 ac) Shaughnessy Cohen Memorial Savanna property is at the northeast corner 
of Stone Road bordering East-West road to the north. This property supports a complex of treed and 
shrub alvar, wet Carolinian forests on deeper soil and a shrub thicket at the north east part that was 
cultivated until recently (Ambrose et al. 2004).  The vegetation communities are generally younger 
(cultivation or other disturbance most recently ceased) than the open alvar to the west. The vegetation 
diversity reflects the variable soil depth over the bedrock plus the poor drainage in low lying sections of the 
site (Ambrose et al. 2004). 

2.4.2 Porchuk Property and Pelee Development Intere sts Property (NCC) 

 The Porchuk, 22 ha (56 ac), and Pelee Development Interests, 58 ha (142 ac) properties are in 
the southwestern corner of Stone Road Alvar.  Woodland and forest communities (and soil depth) 
increase in a southwesterly direction, with open limestone pavement occurring only patchily on the 
northern boundary.  Dogwood and Common Prickly-Ash shrub thickets with Canada Bluegrass (Poa 
compressa) understory are dominant along Stone Road. Parts of the Porchuk property have been thinned 
to decrease canopy cover to 25-50 %.   

2.4.3 Ontario Nature property 

The Ontario Nature property is 42 ha (103.7 ac) and supports the core elements of alvar habitat 
(Celestino 2002). About 70 % of this property is a Carolinian woodland consisting mainly of Common 
Hackberry (Celtis occidentalis) and Shagbark Hickory (Carya ovata), with Sugar Maple (Acer saccharum) 
becoming dominant in some sections (Papoulias 2008 pers. comm.) This area has been damaged by 
vehicles and building foundations (Celestino 2002) and a large portion of it was used as a dump. A section 
of Eastern Red Cedar woodland which lies within the northern area of mixed deciduous forest may be a 
regenerating pasture. The interior of the property is an open alvar with shrub thickets and many significant 
plant species. In the southwestern corner of the nature reserve, the deep, moist clay loam supports a 
distinct White Ash (Fraxinus americana) and Northern Red Oak (Quercus rubra) forest. There are two 
distinct areas of open, graminoid alvar within the nature reserve. Both of these areas are dominated by the 
exotic Canada Bluegrass, with an abundance of Gray-headed Coneflower (Ratibida pinnata). The section 
of alvar nearest to Stone Road where the interpretive trail runs is quite open, flat and uniform. The more 
remote section of open alvar, near the centre of the property has a variable and hummocky topography, 
including numerous limestone outcrops in which pools of water collect.     

 
Several studies have been conducted on the Ontario Nature’s Stone Road Alvar property since it 

was acquired in 1984. They describe vegetation communities and significant species and provided 
management recommendations including prescribed fire and thicket removal (Ontario Nature 1992). 
Ontario Nature installed interpretative signage along a gravel trail on their Stone Road property and 
conducted three prescribed fires (in 1993, 1997 and 1999). The 1993 fire occurred on August 26th on 2 ha 
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(4.9 ac) of open prairie savanna in the southern portion of the property. This fire removed 90 % of the 
woody shrubs such as dogwoods, hawthorns, Common Prickly-Ash and Red Ash (Fraxinus 
pennsylvanica) (OMNR, 1999). The last prescribed fire (spring 1999) was undertaken to control invasive 
White Sweet Clover (Melilotus alba) which dominated the open meadow habitat (OMNR 1999). White 
Sweet Clover was successfully controlled, and the fire also eliminated other significant invasive ground 
cover including ragweeds and Kentucky Bluegrass (Poa pratensis) while encouraging alvar species 
including Nodding Onion (Allium cernuum) and milkweed species (Lebedyk pers. comm. 2008). This fire 
was the last major habitat management activity on the property.  

 
The fires on Ontario Nature’s property were successful in maintaining open, nutrient-poor 

conditions and stimulating growth of specialized alvar forbs (Learmouth 2008 pers. comm., Lebedyk pers. 
comm. 2008). However, with a lack of disturbance for almost a decade, woody and invasive herbaceous 
species have begun to re-invade (Lebedyk 2008 pers. comm.).  

 

2.4.4 ERCA property 

ERCA currently owns 64 ha (158 ac) of Stone Road Alvar. The central portion of this property 
consists of old farm fields in the late stages of succession (Celestino 2002). Old fields of shrub thickets, 
wet forests and savannas make up the various alvar communities (ERCA 1994). Prescribed fires have 
occurred at the same time as Ontario Nature fires and with similar results in open alvar areas. A fourth fire 
was set in October 2005 and burned only the ERCA property. Areas with dense shrub thickets and deeper 
soil did not burn as successfully, allowing shrubs to re-sprout and form dense thickets.  

2.5 Brown’s Road Alvar 

 
 Brown’s Road Alvar (Marentette Savanna or Erie Sand and Gravel) is in the northeast of the 

island along Brown’s Road, adjacent to Middle Point. It is designated as a Life Science site.  At almost 121 
ha (299 ac), Brown’s Road Alvar is the second largest natural area on the island with the majority of the 
site (and adjacent agricultural lands) owned by NCC. The site is xeric, which has suppressed succession. 
Historically, agriculture and grazing shaped the property by limiting shrub regeneration, causing soil 
compaction and selectively removing more palatable plant species. The site has been used frequently for 
the annual Ring-necked Pheasant hunt and 3 m (10 ft) wide mowed trails bisect the property. Cattle 
grazed the alvar as recently as the 1970s (Chambers 2007 pers. comm.).  Where weedy grass species 
such as Canada Blue Grass, Kentucky Blue Grass, Tall and Meadow Fescue (Festuca arundinacea, F. 
pratensis) have established, the distribution of alvar and savanna species is patchy and likely greatly 
diminished relative to historic coverage. Open-grown Blue Ash (Fraxinus quadrangulata) and Chinquapin 
Oak are occasional canopy trees, with the majority of the property dominated by Common Prickly-Ash and 
Rough-leaved Dogwood thickets.   

 
Fewer species at risk (SAR) and characteristic alvar species have been documented at Brown’s 

Road Alvar than Stone Road Alvar. It is unclear whether this relatively low diversity is attributable to 
environmental conditions, recent farming activity, or to the limited field investigations relative to other alvar 
sites. To date, Brown’s Road Alvar properties and the NCC owned portion of the Red Cedar Savanna 
have not been managed to conserve alvar or woodland features. 

2.6 Red Cedar Savanna 

 
Red Cedar Savanna is in the southwest of the island and borders East West Road. The southern 

portion of the site is owned by Pelee Island Winery and the northern portion is owned by NCC (known as 
the Richard and Beryl Ivey property). This 84.6 ha (209 ac) ANSI is characterized by its Eastern Red 
Cedar population. It is more densely treed than the other two alvar sites and is also very diverse, 
supporting 220 vascular plant species including four COSEWIC ranked species (Blue Ash, Climbing 
Prairie Rose (Rosa setigera), Common Hoptree (Ptelea trifoliata) and Red Mulberry (Morus rubra)) and 34 
provincially rare species. It has many mature Eastern Red Cedars that are up to 12 m (39 ft) tall and 
recent coring suggests that they are approximately 100 years old. Core samples from a large Chinquapin 
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Oak on the property suggest an age of around 144 years. Parts of the site have relatively open canopies 
with patches of the globally significant Chinquapin Oak – Nodding Onion Treed Alvar community. Soils are 
fairly dry, shallow and stony in places, with a few limestone outcrops.  

 
NCC’s property is segmented by a farm road (with a smaller trail that branches off from the road) 

and is bordered by farm fields. Garlic Mustard has invaded forested areas, and NCC initiated control in 
2007. This site is progressing through succession, which is putting many of its characteristic species such 
as Downy Woodmint at risk. Canopies in the southern portion of the site have been systematically opened 
up by the Pelee Island Winery, and Eastern Red Cedar is being planted with the intent of increasing 
habitat for Olive (Juniper) Hairstreak (Callophrys gryneus) and Yellow Breasted Chat. 

 

2.7 Verbeek Savanna 

 

Verbeek Savanna is an alvar within the 96 ha (237 ac) Lighthouse Point Provincial Nature 
Reserve owned by Ontario Parks at the northeastern tip of Pelee Island. Verbeek Savanna is south of the 
lagoon bordering Harris Garno Road. This site has been grazed and evidence of past garbage dumps still 
exists (Celestino 2002). This site is drought prone and has characteristic alvar features including shallow 
soil over limestone bedrock. Blue Racer snakes, Smallmouth Salamanders, Blue Ash and many alvar 
plant species are found on this part of the reserve. As this property is not owned by NCC, explicit 
management recommendations are not provided in this document.  

 
3.0 Existing Uses  
 
 The Stone Road Alvar complex has a short walking trail that loops through Ontario Nature’s 
property, allowing visitors to learn about the area without trampling the vegetation. A less accessible trail 
also exists at the southern end of the ERCA property. Other trails exist at the Red Cedar Savanna site on 
both the Pelee Island Winery property and the Richard and Beryl Ivey property. These trails provide public 
access for recreational purposes. There are also some trails on Brown’s Road Alvar. Throughout the 
island, Poison Ivy (Rhus radicans), chiggers and ticks generally confine recreational activity to the trails.   
   
 The annual Ring-necked Pheasant hunt is one of the biggest economic drivers on the island with 
20,000 birds released annually, attracting hundreds of hunters. It is an important part of Pelee Island’s 
heritage that has continued for almost 60 years. This hunt occurs during the last two weeks in October and 
the first week in November. The Wild Turkey hunt operates on a much smaller scale from late April 
through May. Unlike the Ring-necked Pheasant, the Wild Turkey population is self-sustaining.  
   

Pelee Island is an important stopover site for migrating birds. Birdwatching attracts many visitors 
during spring and fall with most of the birding taking place along roadways (along both Stone and East-
West Road) and on the few available trails. Currently, Pelee Island Winery’s Red Cedar Savanna property 
is the most frequently visited interior site due to its accessibility and habitat diversity for migrant species 
(Graeme Gibson 2008 pers. comm.).  
 
4.0 Conservation Rationale 
 
 With over 150 species at risk (SAR) on Pelee Island, a single species approach to conservation is 
not feasible.  Whenever possible, NCC’s management is community-based in order to foster multi-species 
and ecosystem based management.  The primary goal of managing alvar complexes is to enhance 
globally significant alvar, savanna and woodland communities (and their constituent, nested species), with 
a secondary emphasis on federally and provincially listed species that might require additional, species-
specific management.  
 

Alvar communities of primary management interest include those identified and described on the 
Red Cedar Savanna and Stone Road Alvar properties as globally significant (see Table 2).  Communities 
of secondary interest include areas of shrub thicket, savanna, woodland and forest on soils < 15 cm and 
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with characteristic alvar species (see Table 2 for a preliminary list of characteristic alvar species). It is 
important to note that the community list in Table 2 is preliminary and incomplete, as Ecological Land 
Classification (ELC) has not been completed for Brown’s Road Alvar and parts of Stone Road Alvar.  
Moreover the ELC framework and units described in Lee et al. (1998), and Faber-Langendoen (2001) only 
describe a few of Pelee’s unique communities.   

 
Species of management interest (see Table 3) occur in association with a globally significant alvar 

community and are either: characteristic alvar species (i.e. nested targets); S1 or S2 ranked species that 
often occur on alvar habitats; or COSEWIC or OMNR designated species that may use, or occur on, alvar 
habitat. Taxa that are challenging to monitor and manage (e.g. bryophytes) may meet the criteria above 
but are not included as conservation values for the purpose of this document.   
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Table 2: Alvar communities 
Ontario ELC  
Ecosite/Type 

Known Site/s Global Common Name NHIC 
Rank 

Global 
Rank 

Characteristic Alvar Species 

      
ALO1-2a 
Open Alvar Ecosite 
 
Dry Annual Open Alvar Pavement 
Type (proposed) 
 

Stone Road 
Alvar 

Annual Alvar Pavement 
Grassland 

S? G? Gray Headed Coneflower, Common Hoptree, 
Leucospora, Nodding Onion, Eastern Red Cedar 
, Smooth Rose 

ALT1-1 Chinquapin Oak – 
Nodding Onion Treed Alvar 
 

Red Cedar 
Savanna, 
Stone Road 
Alvar 

Chinquapin Oak/Bluegrass 
Species-Nodding Onion-Flat 
Spikerush / Ribbed Bog 
Moss – Bryum Moss 
Species Wooded 
Herbaceous Vegetation 

S1 G1? Alum-root, Chinquapin Oak, Long Hairy 
Chickweed, Common Hoptree, Miami Mist, 
Nodding Onion, Wild Hyacinth  
 
 

ALT1 a 
Treed Alvar Ecosite  
 
Green Ash-Shagbark Hickory 
Alvar Type (proposed name) 

Stone Road 
Alvar 

No global type available S? G?* Chinquapin Oak, Hairy Wild Rye, Short’s Aster, 
Slender Wild Rye 

ALT1 b 
Treed Alvar Ecosite  
 
Swamp White Oak-Chinquapin 
Oak Alvar Type (proposed name) 

Stone Road 
Alvar 

No global type available S? G?* Chinquapin Oak, Conobea, Nodding Onion, 
Swamp White Oak, Whorled Milkweed  

ALT1 c 
Treed Alvar Ecosite 
 
Hackberry-Chinquapin Oak Treed 
Alvar Type (proposed) 

Red Cedar 
Savanna 

Chinquapin Oak - Common 
Hackberry - Eastern Red-
cedar Forest 

 

S? G?* Chinquapin Oak, Dwarf Hackberry, Eastern Red 
Cedar  

ALT1-5 
Red Cedar – Early buttercup 
Treed Alvar Type 

Red Cedar 
Savanna (Pelee 
Island Winery 
property) 

Red Cedar / Early Buttercup 
Alvar Woodland 

 

S1 G?* Climbing Prairie Rose, Common Hoptree, Long 
Hairy Chickweed, Oval Ladies Tresses, Eastern 
Red Cedar , Short’s Aster, Tall Boneset  
 

ALT1-5a 
Red Cedar Cultural Alvar 
Woodland Type 
(proposed) 

 
Stone Road 
Alvar 

No global type available S? G? Bottle Brushgrass, Chinquapin Oak, Climbing 
Prairie Rose, Gray-headed Coneflower, Hoptree, 
Common Prickly-Ash , Eastern Red Cedar , 
Shagbark Hickory 

ALS1 
Shrub Alvar Ecosite 
 
Prickly Ash Shrub Alvar Type 
(proposed) 

 
Stone Road 
Alvar 

Shagbark Hickory – Prickly 
Ash Alvar Woodland 

S? G? Blue Ash, Chinquapin Oak, Climbing Prairie 
Rose, Gray Headed Coneflower, Common 
Prickly-Ash , Shagbark Hickory 
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Ontario ELC  
Ecosite/Type 

Known Site/s Global Common Name NHIC 
Rank 

Global 
Rank 

Characteristic Alvar Species 

 
ALS1b  
Shrub Alvar Ecosite 
 
Dogwood Shrub Alvar Type 
(proposed) 
 

Stone Road 
Alvar 

Dogwood – Sumac Species 
Shrub Alliance 

 
S? 

 
G? 

Blue Ash, Chinquapin Oak, Downy Arrowwood, 
Downy Woodmint, Fragrant Sumac, Long Hairy 
Chickweed, Nodding Onion, Shagbark Hickory, 
Silky Dogwood, Staghorn Sumac, Stiff Dogwood, 
Whorled Milkweed,  

TPW1 a 
Dry Tallgrass Woodland Ecosite 
 
Dry Blue Ash-Chinquapin Oak 
Woodland Type (proposed) 

Stone Road 
Alvar 
 

No global type available S? G?* Alum-root, Blue Ash, Bottle Brushgrass, 
Chinquapin Oak, Climbing Prairie Rose, 
Conobea, Davis’ Sedge, Elm leaved Goldenrod, 
False Solomon’s Seal, Field Chickweed, Hairy 
Tick Trefoil, Leafcup, Meadow Parsnip, Nodding 
Onion, Tall Thoroughwort 

*While this community does not have a global ranking, all Ontario Alvar sites are globally significant 
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Table 3: Alvar species 
Conservation Designation (Targets) 

Category Species Probable Community 
Association/s 

Global 
Status 

COSEWIC 
Status 

OMNR 
status 

NHIC 
status  

 
Wild Hyacinth (Camassia scilloides) ALT1a 

G4G5 

 

THR THR S2 

Red Mulberry (Morus rubra)  ALT1-5 G5 END END-R S2 
Blue Ash (Fraxinus quadrangulata)  ALT1-1, TPW1 a G5 SC SC  
Climbing Prairie Rose (Rosa setigera) ALT1-1, ALT1-5, FOD4-2 G5 SC SC  
Common Hoptree (Ptelea trifoliata) ALT1-1, ALT1-5 G5 THR THR  
Kentucky Coffee Tree (Gymnocladus diocius)  G5 THR THR S2 
Navel Shaped Corn-salad (Valerianella umbilicata) TPWIa G3G5   S1 
Fogg’s Goosefoot (Chenopodium foggii) ALT1-5 G3Q   S2 
Davis’s Sedge  (Carex davisii)  G4   S2 
Pumpkin Ash  (Fraxinus profunda) ALT1b G4   S2 
Mead’s Sedge (Carex meadii)  G4G5   S2 
Big Root Morning Glory (Ipomoea pandurata) ALT1-1,  G5   S1 
Blunt Leaved Spurge (Euphorbia obtusata)  G5   S1 
Cliff Muhly (Muhlenbergia sobolifera) TPW1a G5   S1 
Creeping Chervil (Chaerophyllum procumbens) ALT1-1, ALT1-5, ALTIc 

G5T3T4Q 
  S2 

Downy Woodmint (Blephilia ciliate) ALT1-1 G5   S1 
Elm-leaf Goldenrod (Solidago ulmifolia) ALTIa, ATIc G5   S1 
Hairy jointed Meadow Parsnip (Thaspium barbinode) TPW1a, ALT1-1 G5   S1 
Large-seed Forget-me-not( Myosotis macrosperma) ALT1-1 G5   S1 
Leavenworth’s Sedge (Carex leavenworthii)  G5   S1 
Miami Mist (Phacelia purshii) ALT1-5 G5   S1 
Oval Ladies Tresses (Spiranthes ovalis) ALT1-1, ALT1-5, FOD4-2 G5   S1 
Yellowleaf Tinker’s Weed  (Triosteum angustifolium)  G5   S1 
Leucospora (Leucospora multifida)  G?   S1 
Gray-headed Coneflower (Ratibida pinnata)  G5   S2 
Nodding Onion (Allium cernuum) ALT1-1 G5   S2 
Purple Meadow Parsnip (Thaspium trifoliatum)  G5   S2 
Purple Milkweed (Asclepias purpurascens)  G5   S2 
Rock Geranium (Heuchera Americana)  G5   S2 
Whorled Milkweed (Asclepias verticillata)  G5   S2 
Hairy Veined Blue Lettuce (Lactuca Floridana)  G5   S2 
Yellow Corydalis (Corydalis flavula)  G5   S2 

 
Plants 

Tall Boneset (Eupatorium altissimum) ALT1-1, ALT1-5    S1 
 

Category  Species  Probable Community Association/s Global Status COSEWIC 
Status 

OMNR 
status 

NHIC 
status  

Monarch (Danaus plexippus)  G4 SC SC  
Giant Swallowtail (Papilio cresphontes)   G5   S2 

Invertebrates 

Hackberry Emperor (Asterocampa celtis)  G5   S2 
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American Snout (Libytheana carinenta)  G5   S2 
Olive (Juniper) Hairstreak (Callophrys grysneus)  G5   S2 
Tawny Emperor (Asterocampa clyton)  G5   S2 

 
Blue Racer (Coluber constrictor foxii) ALT1-1 G5T5 END END-R S1 
Small-mouthed Salamander (Ambystoma texanum) ALT1-5 G5 END END S1 

Herptiles 

Eastern  Foxsnake (Elaphe gloidi)  G3 THR THR  
 
Passerines Yellow-breasted Chat (Icteria virens virens )  G5 SC SC  
 
Mammals Grey Fox (Urocyon cinereoargenteu)  G5 THR THR S2 
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5.0 Threats  
 

Many threats have contributed to the degradation of the alvar complexes on Pelee Island including the elimination of natural disturbance, 
conversion of natural habitats for agriculture and development, and the presence of invasive species (Geomatics International Inc. 1994). Threats 
to alvar and woodland communities are summarized in Table 4, while threats to alvar and woodland species are summarized in Appendix 2. The 
magnitude of threats was assessed using the Conservation Action Planning (CAP) workbook (NCC 2005). Overall threat rank (i.e. magnitude) is 
assessed based on scope, severity and irreversibility of each threat to each target. This provides a standardized means to describe the 
significance of each threat and to provide an overall threat rank. As Brown’s Road Alvar properties are newly acquired by NCC, their eco-sites 
have yet to be classified using the Ecological Land Classification. 

 
The threats assessment identified invasion of cool season grasses and shrubs as the two most significant threats to the alvar complex. 

This report focuses on exploring management tools to mitigate the effects of these two threats.  Garlic Mustard control is currently being tested on 
the more treed portions of the Red Cedar Savanna. Management of Emerald Ash Borer (Agrilus planipennis) (not yet found on the island, but 
present nearby on the mainland) is outside the scope of this report. Prescribed fire, and associated threats, is explored in Section 6. 
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Table 4: Summary of threats by ecosite type: Pelee Island alvars and woodlands 
Eco site/Type Threats  

 1.3  
Tourism & 

Recreational  
areas 

 
 

 
Recreation 

Bird-watching, 
Hiking, 

ATVing  and 
Biking 

8.1  
Invasive 

Non-Native/ 
alien 

species 
 
 

Garlic 
Mustard  

8.1  
Invasive 

Non-Native/ 
alien 

species 
 
 

Cool 
Season 
Grasses 

8.1  
Invasive 

Non-Native/ 
alien 

species 
 
 

Emerald 
Ash Borer 
(potential 

threat) 

1.1  
Habitat Loss 

and 
Degradation 

(human 
induced) 

 
Trail creation 

for Hunt 
Accessibility 

7.1  
Fire  

 
 
 
 
 

Prescribed 
Burns 

5.2 
Succession 

 
 
 
 
 

Shrub 
Invasion 

 
 

Comments and  
Consideration 

ALO1-2a 
Open Alvar Ecosite 
 
Dry Annual Open Alvar Pavement 
Type (proposed) 

 
Low 

 
Low 

 
High 

 
Low 

 
- 

 
Low 

 
High 

 

ALT1-1 
Canada Bluegrass-Nodding 
Onion Alvar Type 

 
Low 

 
Low 

 
High 

 
- 

 
Low 

 
Low 

 
High 

Ontario Wildflower, USFS 
Downy Arrow wood is fire tolerant, 
Hickory is susceptible to 35 diseases 
and fungi. 

ALT1a  
Treed Alvar Ecosite 
 
Green Ash-Shagbark Hickory 
Alvar Type (proposed name) 
 

 
Low 

 
Low 

 
Low 

 
High 

 
- 

 
Low 

 
Medium 

 

ALT1b 
Treed Alvar Ecosite  
 
Swamp White Oak-Chinquapin 
Oak Alvar Type(proposed name) 

 
Low 

 
Low 

 
Medium 

 
High 

 
- 

 
Low 

 
Medium 

USDA FS, 2003 

ALT1 c 
Treed Alvar Ecosite 
 
Hackberry-Chinquapin Oak Treed 
Alvar Type (proposed name) 

 
Low 

 
Low 

 
Low 

 
Low 

 
- 

 
Low 

 
High 
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ALT1-5 
Red Cedar – Early Buttercup 
Treed Alvar Type 

 
Low 

 
Low 

 
- 

 
- 

 
Low 

 
Very High 

 
Medium 

 

ALT1-5a 
Red Cedar Cultural Alvar 
Woodland Type 
(proposed) 

 
Low 

 
Low 

 
Low 

 
- 

 
Low 

 
Very High 

 
Medium 

 

ALS1 
Shrub Alvar Ecosite 
 
Prickly Ash Shrub Alvar Type 
(proposed) 
 

 
Low 

 
Low 

 
Medium 

 
Low 

 
Low 

 
Low 

 
High 

 

TPW1 a 
Dry Tallgrass Woodland Ecosite 
 
Dry Blue Ash-Chinquapin Oak 
Woodland Type (proposed name) 

 
Low 

 
- 

 
High 

 
High 

 
Medium 

 
Low 

 
Low 

 

Overall Magnitude Low Low Medium High Low Medium High  
 
Threat categories (boldface) are based on IUCN Classification of direct threats (IUCN-CMP 2006a) 
Very High The threat is likely to destroy or eliminate the biodiversity target. 
High The threat is likely to seriously degrade the biodiversity target. 
Medium  The threat is likely to moderately degrade the biodiversity target. 
Low The threat is likely to only slightly impair the biodiversity target. 
- The threat does not apply or has a very low magnitude related to this target. 
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5.1 Invasive Non-Native Species 

 
 An invasive species is one which heavily colonizes a particular habitat, potentially compromising 
the ecological function of a community. It is generally non-native, and may adversely affect the community, 
ecologically and/ or economically. A species that would otherwise have natural predators to limit their 
abundance in their native ecosystem may have catastrophic effects when introduced into a new 
ecosystem lacking predators. Invasive species were chosen for inclusion in this report based on field 
observations by NCC staff as well as Catling and Mitlow (2005).  
 

Non-native, invasive plants currently represent an important threat to the alvars (Table 4). The 
majority of these species are not fire adapted and often thrive in environments that have been disturbed by 
activities such as grazing or logging. Many of these species therefore readily out-compete and exclude 
native alvar species in fire suppressed environments. Some non-native species that may pose a threat to 
alvar ecosystems on Pelee Island include Common St. John’s-wort, Sheep Sorrel (Rumex acetosella), 
Helleborine (Epipactis helleborine), Quack Grass (Elymus repens), Canada Bluegrass,  and Catnip 
(Nepeta cataria) (Jalava 1997). Garlic Mustard is present in the understory of many of the treed alvar and 
woodland communities. While invasive species are unlikely to competitively exclude alvar species from 
open alvar, they could become established on patches of deeper soil. 

 
Other invasive, non-native species such as Kudzu (Pueraria lobata), Chinese Privet (Ligustrum 

sinense), Japanese Honeysuckle (Lonicera japonica), Dog Strangling Vine (Vincetoxicum rossicum) and 
Oriental Bittersweet (Celastrus orbuculatus) have not yet become a problem on Pelee Island but are 
potential threats nonetheless. It is important that continued monitoring is conducted to determine their 
status and that management actions be initiated if they become established.  

 
Invasive species that have been identified through observations and the CAP workbook to be the 

greatest threat to Pelee Island alvars are further described in the following sections. These include Garlic 
Mustard, cool season grasses (Kentucky and Canada Bluegrass and fescues), White Sweet Clover and 
Emerald Ash Borer.   

5.1.1 Garlic Mustard 

Garlic Mustard poses a serious threat to biodiversity of natural habitats (Stinson et al. 2006). 
Garlic Mustard has invaded treed alvar, woodland and forest communities at Red Cedar Savanna and 
Stone Road Alvar. Garlic Mustard can alter the structure and function of mature forest habitats by 
providing a competitive advantage to other invasive species (Rodgers et al. 2008), and by suppressing the 
regeneration of late successional forest trees and perennials (Stinson et al. 2006).  This plant is unlikely to 
pose a threat in areas of open canopy.   

5.1.2 Cool Season Grasses  

Bluegrass and fescues are a dominant ground cover species throughout Pelee’s open alvar, 
thicket and savanna communities. By establishing a dense turf, these cool season grasses out-compete 
native alvar species. Dense turf mats have begun to encroach exposed patches of limestone, removing 
habitat for unique alvar species such as Conobea (Leucospora multifida) and False Pennyroyal 
(Trichostema brachiatum) (Managhan et al. 1992). Trampled areas, areas adjacent to footpaths and the 
secondary successional habitats are the most impacted (Managhan et al. 1992). 

5.1.3 Sweet White Clover  

 Sweet White Clover is native to Europe and Asia and was introduced in the 1600s as an 
agricultural crop. Sweet White Clover degrades native grasslands by shading native sun-loving species. It 
is often stimulated by fire, and is an aggressive, weedy plant with fluctuating population sizes (Beatty 
2004). However, on Stone Road Alvar, it appears that fire has effectively reduced Sweet White Clover 
cover (Lebedyk 2008 pers. comm.). This may be because fire happened to coincide with a time of low 
population size for some other reason. 
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5.1.4 Emerald Ash Borer 

The Emerald Ash Borer is a wood-boring insect native to Asia that feeds on and kills healthy ash 
trees. It predominately affects White Ash but will also affect other ash species. A recent meeting of the 
Emerald Ash Borer research and technology coalition in the United States revealed that Emerald Ash 
Borers will also feed upon hackberry species (common on all three alvar sites on the island). Since its 
discovery in 2002 in the Point Pelee/ Leamington area, many stakeholders have been working together to 
contain and eliminate it. If allowed to colonize on Pelee Island it could decimate ash on the island and thus 
change community structure. Transportation of firewood to Pelee Island is currently restricted. Recent 
research has shown that the Blue Ash, a common species on Pelee Island (although a species of concern 
in Canada), may be resistant to the effects of Emerald Ash Borer infestation (Parks Canada 2007).   

5.2 Succession  

 
Ecological succession is the process by which plant communities change over time as a result of 

changes in soil or litter depth (i.e. through accumulation of dead plant material) and changes in light 
availability through canopy development. Succession causes changes in the composition or structure of 
an ecological community. It is most readily observed after the formation of new, unoccupied habitat 
through processes such as landslides, fire, wind throw, logging. Some plant communities, such as alvars, 
only exist due to the virtual arrest of succession by frequent disturbance events. On alvars, without 
disturbance, sun tolerant opportunistic species begin the successional process, with increasingly shade 
tolerant species colonizing as the canopy closes and soil depth increases. 
 

Due to the removal of natural perturbations such as fire and coastal processes (including wind 
erosion, and accretion caused by ice scour and wave action), succession by native species has become 
the main threat to the alvar habitat on Pelee Island. Without disturbance, various native dogwoods and 
ashes have formed dense thickets. Although this may benefit some species (i.e. Blue Racers, Yellow-
breasted Chats), the thickets exclude alvar plant communities. In areas where disturbance does not occur 
within 40 to 60 years, alvar communities will be replaced by dense Eastern Red Cedar forested 
communities or shade-tolerant hardwoods including oaks and maples (Geomatics International Inc 1994), 
and colonial shrubs such as Rough-leaved Dogwood and Prickly and Red Ashes, Fragrant Sumac, 
Staghorn Sumac and Dog Rose (Rosa canina). Without intervention, succession poses a moderate threat 
to alvar and savanna communities (Table 4).  

 
The following were identified in Western Lake Erie Island’s Natural Area Conservation Plan as 

threats to the Natural Area but are currently either low or non-existent threats to alvar communities. They 
are discussed here as they may present a threat in the future.  

5.3 Tourism and Recreational Areas 

 
Recreational uses (e.g., bird watching, hiking, hunting, all-terrain vehicle (ATV) and bicycle use), if 

not properly managed, could impact the alvar complexes.  ATV use is apparent at all of the sites. 
Recreational activities can damage vegetation through direct contact (i.e. trampling), which disturbs the 
soil, and through habitat fragmentation via the creation of trails. Recreational use may also contribute to 
the spread of invasive species, such as Garlic Mustard. 

5.3.1 Trail Maintenance 

 Before the annual Ring-necked Pheasant hunt, the Township mows 3 m (10 ft) wide trails at 20-
50 m intervals through the Brown’s Road Alvar. This process may be detrimental as it may encourage 
invasive grass species, increase edge effect and access to the interior of the site. It may however provide 
benefits by controlling shrub growth and reducing canopy cover. 
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6.0 Conservation Goals and Objectives 
 

The primary biodiversity goal for management of the alvar complex is to maintain and enhance the 
globally significant communities so that they can support viable populations of associated SAR and 
specialized species assemblages.  
 

Conservation objectives have been developed based on a detailed assessment of the 
communities and threats to their viability.  They are intended to direct management strategies to enhance 
viability of the most important conservation targets and/or abate the most significant threats to ecological 
integrity.  
 
The objectives to be addressed over the next 5 years are: 

·  Maintain or enhance the size, condition and landscape context (i.e. viability) of globally significant 
communities within the alvar complex 

·  Maintain or enhance SAR populations 
·  Implement monitoring strategies to track the effectiveness of management actions 
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7.0 Management Actions 
 
This section explores three potential management tools to address the two key threats to the 

conservation targets on alvars: suppression of natural disturbance and invasive species. Management 
activities aim to maintain the species diversity and composition typical of alvars, and to maintain tree cover 
of less than 60 % in select areas where soil depth is < 15 cm and where characteristic alvar species occur. 
The management tools include prescribed fire, mechanical control and grazing to recreate natural 
disturbance patterns. In order to achieve the objectives as outlined in section 5.0, these management tools 
are discussed for each property or distinct ELC community. A general overview of each management tool 
is given and specific recommendations for each site can be found below.  At the end of each section, a 
summary of the effectiveness of each tool is provided.  The “null option”, i.e. not conducting any 
management work, is not considered a viable option as it will allow natural succession to proceed and the 
alvar communities will be replaced by denser shrub land (including dogwood and Common Prickly-Ash) 
and forest. This would lead to the loss of the globally significant communities and many nested species.    

 7.1 Fire and Fire Suppression  

 
Managhan et al. (1992) suggested using fire to maintain and enhance the savanna/ alvar 

communities and associated rare species. The purpose of the four prescribed fires on the ERCA property 
on Stone Road Alvar was to suppress woody and invasive species, re-establish the dominance of native 
alvar species, and expose bedrock. Since the 2005 fire, succession in open savanna habitat has led to 
impenetrable shrub thickets, which may lead to the extirpation of many significant species. In the forested 
areas, succession is changing forest composition from fire tolerant oak and characteristic alvar species to 
less tolerant species such as maple and beech.  

 
Fire can be one of the most efficient and cost effective methods of vegetation management 

(Johnson 1996). Chemical and mechanical removal of shrubs can be more labour intensive and costly and 
usually fails to control invasive weedy species (Buckey et al. 2003). The majority of fire tolerant savanna 
species such as Chinquapin Oak and Blue Ash will survive fire, while invasive grasses and fire intolerant 
forbes will decline (Tu 2001). This will encourage the growth of alvar specific forbs and grasses.  

 
Firebreaks which are 3 m (10 ft) wide and cleared down to the mineral soil are required to control 

the spread of fire. A bulldozer or plot mule can be used to remove all organic material. Plot mules are 
smaller than bulldozers, allowing finer control of firebreak size and are therefore less destructive (Farrell 
2008 pers. comm.). To reduce damage to natural areas, existing roads and trails should be used as 
firebreaks where possible (OMNR 2008).  Firebreaks must be carefully positioned to avoid destroying rare 
species. 
 

Eastern North America is generally humid and moist, and naturally ignited fires (i.e. caused by 
lightening) are rare (Nowacki and Abrams 2008, and references therein). Most fires were set by Native 
Americans, and did not follow a predictable temporal pattern (Nowacki and Abrams 2008, and references 
therein).  Establishing a biologically relevant spatial and temporal pattern of prescribed fire is therefore 
difficult. It is unlikely that many fires, unless anthropogenically induced, occurred during the dormant 
season (Howe 1994). The cooler, damper conditions typical of March make fires easier to control, making 
this the favoured season for prescribed fire (OMNR 2008). Spring fires burn poorly in shrubby thickets as 
the vegetation and litter have a high moisture content at this time (Lebedyk 2008 pers. comm.). Fire cycles 
should be set to encourage the development of a mosaic of habitat types, providing habitat for a range of 
species at different temporal and spatial scales. 

 
The species composition of alvars which are burned early in the growing season will differ 

markedly from those burned later in the year. Fire timing affects species composition depending on how 
species respond to removal of thatch or to warmed soil; seeding phenologies or germination requirements; 
and the species’ ability to reproduce from rhizomes. Early spring fires increase the flowering of heat 
tolerant species, while suppressing ephemeral growth (MacDougall 2004). An April fire destroys early 
foliage critical for root production of cool-season plants, leaving late-season plants unscathed. This would 
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allow native grass species such as Big Bluestem (Andropogon gerardii) to outcompete invasive 
bluegrasses.  

 
Observations following recent prescribed fires at the ERCA property showed that forest 

communities and dense shrub thickets did not burn effectively and that there was not a reduction in 
ground fuel, shrubby thickets or an increase in forb regeneration (Lebedyk 2008 pers. comm.). This may 
be because these areas have deeper soils and higher moisture content. The best time to burn shrubs is at 
the beginning of a drought event or during flowering when moisture levels are low and shrubs are 
stressed, but are yet to draw resources down to the roots. These conditions are likely during July and 
August. Burning at this time will reduce resprouting (Strobyl 2000). Alternatively, thickets can be cut 
mechanically prior to burning. The resulting brush can be left to dry, providing ground fuel, ensuring that 
the thicket is properly burned. It should however be noted that thinning without herbicide application or 
prompt burning will promote resprouting, and could therefore be counter productive. 

 
High intensity fires can kill even fire dependent species. In addition, because alvar soils are thin, 

even soil seed banks can be destroyed by an intense fire. Relative fire intensity can be predicted from the 
moisture content of the fuel, which in turn is related to weather conditions before the fire. The timing of a 
prescribed fire must be carefully planned to coincide with the desired fuel moisture content and to limit 
target species mortality (see below) and be conducted on days where the fire can be readily controlled 
(i.e. low, predictable wind speed).  
 

Prescribed fire can be divided into two categories, low and high complexity. Previous fires on 
Pelee Island have been of high complexity. This is based on the predicted intensity of the fire, the fuel 
type, the number of fires set, location (aerial vs. ground), and ignition (multiple and or aerial ignition is 
considered high complexity). Complexity increases with perimeter length (over 5000 m is high complexity), 
irregularity of shape, the presence of adjacent municipal land (OMNR 2007). A fire is also considered to 
be of high complexity if the entire fire cannot be seen from one spot (OMNR 2007). A high complexity fire 
must be conducted by OMNR personnel (OMNR 2008). 

 
Low complexity fires have a lower impact and/or risk of escape. These fires may be conducted in 

a small area or in blocks where the perimeter is less that 5000 m (OMNR 2007). Even a low complexity 
prescribed fire requires qualified prescribed burn operators to implement a streamlined and thorough 
planning process (OMNR 2008), and fire permit. Fire permits may be issued by OMNR or the Chief Fire 
Official in a municipal area (OMNR 2008). 
 

7.1.1 Beneficial Impacts 

Cool season grasses (Canada and Kentucky Blue Grass, fescue), invasive forbs, and shrubs in 
alvar complexes may be managed through the use of fire.  Prescribed burning is the most widely used 
management procedure for controlling Kentucky Blue Grass in natural areas (Sather 1996).  On Pelee 
Island however, prescribed fires do not appear to have substantially reduced the cover of cool season 
grasses (Lebedyk 2008 pers. comm.). Svedarsky et al. (1986) suggest that annual burning is required for 
10 years before the relative proportions of warm season grasses and Kentucky and Canada Bluegrass are 
stabilized in favour of warm season species.  

 
Many of the invasive species on Pelee Island are fire intolerant (dogwoods and Common Prickly-

Ash) and could be adequately controlled through prescribed burning. Burning would also aid in removing 
ground fuel and stimulating nutrient release. Alvar communities are typified by fire tolerant species and 
would benefit from a decrease in invasive forbs and shrubby thickets.  Alvar species are generally well 
adapted to disturbance and are known to re-sprout vigorously after fire (Bury 2004, Copeland 2002). 

 
 The following plant species are likely to benefit from prescribed fire and the resulting open 
habitats:  

·  Purple/ Whorled Milkweed 
·  Blue Ash 

·  Nodding Onion 
·  Grey-headed Coneflower 
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·  Downy Woodmint 
·  Oval Ladies Tresses 

·  Leucospora 

 
In addition to the benefits to the general vegetation community, fire is likely to augment habitat in 

other ways. For example, standing trees which have been killed by fire provide valuable habitat for flora 
and fauna. Fire may increase open and patchy habitats for wildlife including the Monarch butterfly 
(Swengel 1996), Eastern Foxsnake and Blue Racer (Porchuk 2008 pers. comm.).  

7.1.2 Negative Impacts  

 Several taxa may be negatively impacted by fire. The loss of cover and prey may make snakes 
more vulnerable to predation, especially upon emergence from hibernation when they are more sluggish. 
Anurans and salamanders may also be affected, as the loss of leaf litter may result in decreased soil 
moisture content as well as a loss of habitat (Vickery 2003). Mid summer fires may have less effect on this 
group as they aestivate (Russell 1999). The response of arthropods to fire events varies. Lepidoptera 
decline immediately after a fire, but recover in subsequent years (Artman 2001). The overall abundance 
and richness of arthropods remains stable over the long term (Panzer 2002; Reed 1997).  According to 
Gibson 2008 (pers. comm.) decreasing the area of semi-closed, thicket habitats and dense tangles 
through fire may negatively affect birds that favour these habitats, such as Yellow-breasted Chat.  
 

Although Climbing Prairie Rose (Rosa setigera) is a fire adapted species, its numbers have declined 
and have not yet recovered following prescribed fires on the Stone Road property (Ambrose 2008 pers. 
comm.).  
 
 Fire behaviour is complex and not entirely controllable.  Fires that get out of control can kill 
species of conservation significance, e.g., Climbing Prairie Rose, Blue Ash, Common Hoptree, and may 
destroy seed banks and property (Nunez 2001). Large trees may smoulder for some time after a fire has 
been conducted, and regulations require that they are felled to prevent re-ignition after the period of 
prescribed burning. This has occurred during previous fires, resulting in the removal of several old growth 
Chinquapin Oaks (Ambrose 2008 pers. comm.). These trees provide many important ecosystem functions 
and should therefore be protected from fire.  
 

The use of prescribed fire is limited by the narrow window of opportunity when fuel is not too wet 
or dry and the winds and temperature are optimal. Consequently fire may not be feasible for several 
consecutive years. In the absence of other control methods, this will allow succession of open alvar to 
woodland and forest to proceed. Mechanical control of shrubs, as mentioned previously, can be conducted 
immediately before a fire. However, if weather conditions or bureaucratic process prevent a prescribed fire 
from being set for several seasons, shrubs will produce many sprouts and suckers, increasing thicket 
density (Lebedyk 2008 pers. comm.). 

 

7.1.3 Summary  

 Fire may decrease invasive forbs, reduce dense shrub thickets (as demonstrated by the 1999 fire 
at Stone Road Alvar), reduce biomass and stimulate regeneration of fire tolerant alvar species.  
 

Shrub thinning prior to burning may increase the effectiveness of fire at controlling shrubs. If a fire 
is not set the following year, extensive resprouting will occur, resulting in thickets denser than prior to 
management intervention.  Late summer fires are likely to be most effective as resprouting may be 
reduced. The timing both seasonally and yearly of prescribed fires is likely to be dictated by permitting 
requirements.  

 
To control cool season grasses, fires should be set repeatedly in the spring, encouraging growth 

of native grasses (Tu 1998). Repeated, prescribed spring fires are not feasible on Pelee Island due to the 
frequency of spring floods: many areas dominated by non-native grasses are inundated during the time 
when fire would be most effective. Alternative control measures for cool season grasses are required. 
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To avoid the loss of old growth trees, minimize snake mortality and prevent damage to any other 
features of interest, firebreaks should be created to limit the areas burned. Refugia such as hedgerows or 
occasional thickets should be retained to provide habitat during and immediately post-fire and to promote 
habitat heterogeneity.  Increasing the periodicity of fires from 2-3 to 5-7 years and burning areas in rotation 
is also recommended (Fauth, 2003).  
 

Prescribed fires on Pelee Island are likely to be considered high complexity, requiring OMNR to 
conduct them, due to the proximity of other land uses and property, and the size of the areas to be burned. 

 
Overall, fire is an effective method to reduce biomass and stimulate growth of some alvar species 

if conducted in a regular and timely fashion. When coupled with mechanical thinning it is effective in 
reducing thicket density and may reduce turf mats, exposing bare rock and mineral soil.  

7.2 Mechanical Removal  

 
 Brushing and girdling are explored below as the two primary methods for removing trees in order 
to reduce canopy cover.  
 
 Brushing is the cutting of woody stems (e.g., with pruning shears, brush saws, sandvik or bush 
hogs), and is used for smaller trees and shrubs. Cut stems can be left intact, or chipped, and both can be 
used in habitat creation projects (see Appendix 4). Girdling is the removal of a strip of bark and cambium 
around the outer circumference of a tree (Reque 2007). This slows the flow of nutrients to the crown and 
allows pathogens to enter the living tissues, killing the tree. This method is suitable for larger trees (>10 
cm dbh). 

 
After both brushing and girdling, herbicide may be applied to the exposed surface to reduce the 

likelihood of resprouting. On NCC properties, herbicides will only be considered when they are unlikely to 
spread offsite through air or water; are non toxic to people or non-target organisms and will not persist in 
the environment (Bouchard 1997). As with the case of prescribed fire, both brushing and girdling are likely 
to be most effective mid summer, when the shrubs are flowering or beginning fruit development.  

7.2.1 Beneficial Impacts 

Brushing and girdling would benefit the alvar complex by opening the canopy and increasing light 
penetration. The same plant species listed in 6.1.1 are likely to benefit from a more open habitat. 
 

Girdled trees which remain standing will provide feeding locations for insectivorous birds and 
mammals as well as nest sites for cavity nesting species. Cut branches can be used to create habitat for 
snakes (see Appendix 4). Brushing and girdling cause less disturbance to soil and vegetation than 
burning. Both can be applied more selectively than fire, ensuring only target species in specified locations 
are removed. Although time consuming, this method may be more cost effective in the long run than 
burning.  

 
The brush produced may be used to enhance or create habitat, particularly for snakes. Cut stems can 

be stacked to create basking sites, and piles of chipped material may provide extra oviposition sites. 

7.2.2 Negative Impacts 

 
Unless the cut material is removed from the site, it will contribute to litter and soil accumulation in 

the alvar complex. This will have a negative impact on alvar species composition in the long term. In 
addition, the increased volume of dead woody material may increase the risk of any subsequent fires 
becoming very intense, causing extensive damage to vegetation and seed banks. This may be a particular 
risk in areas where brush has been gathered into piles for habitat creation. 
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It is possible that thinning in general will impact SAR such as Blue Racers, but this is a low risk 
(Porchuck pers. comm. 2008). Chipping may cause some herptile mortality, especially if conducted in the 
spring when they are emerging from hibernation. 

 
Girdled trees which are left standing are unstable and pose a risk to people. In open areas where 

such trees are clearly visible and hence avoidable, the risk of injury is reduced. In wooded areas, girdled 
trees may be less visible and hence more difficult to avoid. In these circumstances they should be felled to 
protect people. 
 
 Thinning does not control non-native grasses and the associated disturbance may encourage their 
establishment.   

7.2.3 Summary  

Mechanical thinning is an effective and highly targeted method to reduce canopy cover while 
minimizing damage to desirable species.  However, it will not control cool season grasses. It is an 
appropriate method for decreasing canopy cover to optimal alvar cover of <60 % in treed alvar locations 
where burning is inappropriate, such as where there is a high density of Eastern Red Cedar. In locations 
where fire is to be used as a management tool, pre-fire thinning will aid in reducing resprouting and 
increasing fire effectiveness. Brushing may be used to reduce shrubby thickets on alvars. Piles of chipped 
shrubs can be used to create artificial oviposition sites.  In order to increase habitat heterogeneity and 
nesting habitat for Yellow-breasted Chats (Ware 2008 pers. comm.) it is suggested that some thickets are 
retained. 

7.3 Grazing and Browsing 

 
 Grazing and browsing can be used as a management tool for controlling invasive grasses. 
Browsers eat woody twigs and leaves from trees and shrubs. Elk and White-tailed Deer are selective 
browsers and can therefore shape plant species composition. In addition, they create disturbance through 
wallowing and trampling. Meleg and Tiessen (1996) suggest that White-tailed Deer were extirpated from 
Pelee Island around the time of European settlement, and mention several recent instances of individuals 
arriving on the island. It is unclear whether browsing was a major factor in the shaping of alvar 
communities on Pelee Island. The relative lack of natural predators on the island (as a result of virtual 
extirpation by humans) would mean that Elk or White-tailed Deer introductions would have to be 
accompanied by culling programs to prevent over browsing. Goats, though non-native, can control woody 
species because they can climb and stand on their hind legs, and will browse on vegetation other animals 
cannot reach (Walker 1994). Again, their numbers would have to be controlled. 
 
 Alvars on Pelee were grazed by domestic livestock from shortly after European settlement until 
relatively recently.  Unlike browsers, grazers eat grass and other low vegetation to the roots. In some 
contexts, cattle and horses can be used as a first step in controlling non-native, invasive grasses by 
grazing and trampling (Tu 2001). Sheep and goats prefer broadleaved herbs and have been used to 
control Leafy Spurge (Euphorbia esula), Russian Knapweed (Acroptilon repens) and fescue species 
elsewhere. When grazing becomes too intense, invasive species can actually be encouraged (Reschke et 
al. 1999), so it is important to have fine control over grazing pressure. 
 
  The effects of grazing have been documented on alvar habitats on Oland, Sweden where grazing 
by domestic animals has occurred since the first centuries A.D. (Titlyanova et al 1999). In this area, 
grazing is essential to prevent succession in grasslands occurring on deeper soil which could otherwise 
support woody vegetation (Belcher 1992, Briggs 2002). A study of regeneration in grazed and ungrazed 
limestone grassland communities showed that the closed turf of ungrazed sites hindered the germination 
of perennial herbs (Briggs 2002). 
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7.3.1 Beneficial Impacts  

Domesticated animals can be rotated throughout a site in order to control vegetation. A 
combination of species which graze in different ways (Tu 2001) could be used to control various 
problematic species: light grazing may help to keep alvars open (Reschke et al. 1999). In contrast, 
intensive grazing for several years may be required to control invasive grasses, especially if used in 
combination with herbicides. Livestock can break up the soil and incorporate seeds of desirable native 
plants (Tu 2001) to promote restoration. 

7.3.2 Negative Impacts 

High grazing intensity generally decreases the diversity of native species and increases the 
number or dominance of invasive species (Reschke et al. 1999). Specifically, intense grazing can 
encourage Canada and Kentucky Bluegrass (Sather 1996). Overgrazing leads to decreased biomass and 
floristic degeneration, with species specialising in disturbed soil replacing the dominant alvar species 
(Belcher 1992).  

 
Cattle and sheep can damage vegetation by excessive trampling and grazing in a manner which 

native deer and Elk do not. This can encourage invasive species such as Common St. John’s-wort (a 
threat outlined in section 4.1).  

 
Fencing may be required to contain grazing or browsing animals within the areas to be managed. 

Temporary fencing erected to contain animals in a particular area may be suitable for goats and sheep, 
but is often inadequate for cows and horses which would require more expensive barbed wire fences (Tu 
2001). 

 
Plant availability, degree of hunger, and previous experience can determine a grazer’s selection of 

food plants (Walker 1994).  Differences in vegetation quality may cause an animal to eat one species in 
one situation and to ignore the same species in another.  A period of adjustment is generally required 
before a grazing animal will eat a new type of forage (Walker 1994). Animals should be brought into the 
target area at a time when they will be most likely to damage the invasive species without significantly 
impacting the desirable species.  Grazing during seed or flower production can be especially useful.  On 
the other hand, some weeds are palatable only during part of the growing season.  For example, 
Cheatgrass (Bromus tectorum) is preferred in spring before seed heads develop, but avoided by cattle 
once it has begun to set seed (Carpenter and Murray 1999).  

 
Livestock may not be effective at reducing existing thickets as they typically avoid the densest 

vegetation, and focus more on areas which are already disturbed (Tu 2001). Furthermore, browsing can 
encourage the growth of suckers, essentially aiding regeneration. Movement of livestock between the 
mainland and Pelee Island is likely to provide an additional route for the continued reintroduction of non-
native and invasive species (Fuhlendorf 2006). 

7.3.3 Summary 

Browsing by native animals may have occurred prior to European settlement but the extent of their 
impact is unknown. Livestock grazing has occurred on all of the alvar properties in recent history and has 
aided in combating succession. Grazing can either promote or reduce weed abundance at a particular 
site.  By itself, grazing will rarely, if ever, completely eradicate invasive plants.  However, when grazing 
treatments are combined with other control techniques, such as herbicides, severe invasions can be 
reduced and small invasions may be eliminated. Grazing animals may be particularly useful in areas 
where herbicides cannot be applied (e.g. near water) or are prohibitively expensive (e.g. large areas). 
However, it should be remembered that grazing animals such as cattle, sheep and horses are not native 
to the island, and therefore the vegetation communities have not evolved with this type of grazing 
pressure. 

 
 Grazing should be closely monitored and animals removed promptly when the proper amount of 
control has been achieved and before desirable native species are impacted. Consequently, land 
managers must be flexible and have control over herd movements.  Lack of control can result in 
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overgrazing of desirable species, enhancing weed infestations or allowing new weed species to become 
established (Tu 2001). Grazing alone as a way of controlling bluegrasses is not effective: it is less 
nutritious and therefore less palatable than native species, and grazing can encourage its proliferation 
(Sather 1996).  

 
Grazing could be an appropriate management tool in certain heavily controlled situations. The 

cost of fencing, animal husbandry and the need for thicket management prior to animal release, and the 
uncertainty over whether invasive grasses will be adequately controlled by this method, suggests that this 
is unlikely to be a useful management tool. Browsing by native mammals would be a useful management 
tool, but reintroductions would have to be accompanied by close monitoring and control of numbers to 
prevent over browsing. In addition, the lack of strong evidence for alvars on Pelee Island having evolved 
under grazing or browsing pressure means that the long term ecological implications of introducing such 
pressures are unknown. 

7.4 Herbicide Application  

 
According to Sather (1996) the best program for eliminating bluegrass wherever there is a strong 

guild of warm season natives is to manage not only against bluegrasses but for warm season natives, 
especially Big Bluestem. Waller and Schmidt (1983) recorded that between 1 and 3 treatments of 
glyphosate resulted in a 60 % reduction in this cool season grass if sprayed before warm season grasses 
appear. This would only be an option on Pelee Island in areas of higher elevation, as flooding is likely to 
prevent herbicide application in the spring. Spraying relatively small areas in conjunction with other 
management techniques (fire and mechanical thinning) should be considered where possible. 
 
8.0 Recommended Management Approach 
 

Alvars have evolved and are maintained under severe environmental conditions. Therefore, in 
order to sustain alvar habitats, it is important to allow or re-create natural disturbances. This should be 
done in such a way as to create some level of habitat heterogeneity, providing refugia for wildlife and 
conserving seedbanks. 

 
The first priority is to manage existing globally significant communities in order to halt succession 

and protect the seed bank. The second priority is to identify and restore communities that have succeeded 
beyond open alvar habitat into forest (i.e. parts of the Richard and Beryl Ivey property).  

 
Management will be driven by soil depth of ELC communities. It is important to retain habitat 

heterogeneity in response to variations in topography. Areas with deeper soil are expected to support 
woodland communities, while areas of shallow soil which have succeeded will be restored to open alvar. 

 
The timing of vegetation removals, thinning and/or burning will be restricted in order to reduce 

negative effects on fauna. A 15 m (50 ft) buffer will be established around hibernacula, and any known 
locations of sensitive species (birds, herptiles, mammals and spring ephemeral plants. 

 
Permanent plots should be established throughout the site to allow long term monitoring. In order 

to assess the effects of management, control plots where no management occurs will be established and 
compared with plots where management occurs.  

 

8.0.1 Burning 

 
Fire is a suitable management tool if used carefully. As already mentioned, natural or aboriginal 

fire regimes (i.e. timing and frequency) on Pelee Island are not fully known. The timing of management 
fires are therefore likely to be dictated by weather conditions and bureaucratic process. Relatively small 
areas should be burned at a time.   
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8.0.2 Thinning 

 
Mechanical removal of shrubs and trees to open the canopy will be conducted where fire cannot 

be used as a management tool. Mechanical thinning will also be done prior to prescribed fires during 
damp conditions, to increase the effectiveness of fire. To determine the optimal thinning season, plots 
where thinning occurs in either July, September or the winter will be established. For thinning work 
conducted in July, thickets will be thoroughly searched for active bird nests. No thinning will occur close to 
active nests. 
 

Sections 8.1-8.3 examine the various management practices presented in section 6.0 and 
determines the optimal management strategy for each site. These management strategies address the 
threats to alvars that have been identified in section 4.0. Recommendations, although likely applicable to 
all alvar properties, are aimed specifically at the NCC-owned properties. 

8.1 Stone Road Alvar 

 
 Stone Road Alvar is the most complex site from a management perspective: the alvar as a whole 
is owned by several different landowners, there has been a mixture of management strategies and a 
diversity of threats. Stone Road Alvar supports a large number of succession-sensitive, fire-tolerant 
species (Kamstra 1995). Thus, it seems the optimal site to conduct a prescribed fire. If burning proceeds, 
the site should be burned in sections in order to retain refugia and an adequate seed bank, and the inter-
fire period should be several years to allow regeneration. An early spring fire would be effective to 
eliminate Canada Bluegrass, as well as to stimulate germination of alvar grasses and forbs from the seed 
bank. Where invasive grasses are especially dense and significant species have been excluded (such as 
along paths and in meadows), herbicide application is necessary.  
 

ERCA’s current management objectives are to mechanically cut shrubs (e.g. hawthorn, Common 
Prickly-Ash and dogwood) in order to increase habitat openness and quality (Lebedyk pers. comm. 2008). 
In thickets, shrub thinning will be conducted to reverse succession and open up habitat for the target 
species and communities. To ensure habitat heterogeneity, some thicketed areas will be retained to 
provide habitat for Yellow-breasted Chat and herptiles. It is suggested that progress on this property be 
monitored and this method be used in the Eastern Red Cedar dominated communities as well as in areas 
that are considered to be especially sensitive (i.e. around hibernacula).   
 

There are several Aboriginal burial mounds at the site and it is important that management in the 
vicinity of these areas be undertaken in consultation with an archaeologist and the Pelee Island Heritage 
Center. Prior to a prescribed fire, it would be valuable to search for and identify likely snake hibernacula so 
that these can be protected from fire.  

8.2 Brown’s Road Alvar 

 
Restoration and management are required to restore key ecosystem functions, as this site is the 

most severely degraded. Little data exists as to the significant species present on the site (aside from the 
existence of Blue Ash, Common Hoptree and rare snakes), and it is recommended that botanical and 
breeding bird inventories are completed prior to any management. The site is also bisected by many 
mowed trails, which may impact communities and species of conservation significance. Thus, after a 
biodiversity inventory has been conducted, this activity should be monitored over time with active and 
control plots to determine how alvar habitat, and associated native and invasive plants, respond to regular 
mowing. 
 
 

In order to restore this site, a prescribed fire could be set. This will aid in removing invasive plants 
such as Canada and Kentucky Bluegrass and Tall Fescue and decrease shrubby thickets of dogwood and 
Common Prickly-Ash. Existing trails (3 m (10 ft) wide) from the Ring-necked Pheasant hunt can be used 
as fire breaks, as long as mineral soil is exposed and woody debris has been removed. Herbicide will be 
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used to combat invasive grasses on open meadows and trails where they are more homogenous. 
Mechanical thinning will be conducted within treed alvar communities, around hibernacula and areas 
where grasses are interspersed with significant species. Seeds will be collected from local sources such 
as Stone Road Alvar to re-vegetate the area if necessary and as part of decommissioning some of the 
trails.   
 

According to Gibson (2006), more open alvar should be created and degraded areas restored in 
order to provide more habitat for Song, Field and Chipping Sparrows as well as Bobolinks, Eastern 
Meadowlarks and the endangered Henslow’s Sparrow. By restoring some of the larger trails on the 
property and discouraging succession, additional open alvar can be created. The thickly vegetated areas 
may be opened up through either mechanical cutting or a prescribed fire.  

 8.3 Red Ceder Savanna (Richard and Beryl Ivey Prop erty) 

    
The forested habitat south of the fields on the Red Cedar Savanna site grows on thin soils that 

suggest the presence of alvar communities in the past. It is suggested that historical conditions be 
investigated further and, where appropriate, areas be thinned and restored to alvar. This is a lower priority 
than preserving the existing alvars. 

 
A trail runs from the south towards the west of the property. This would be suitable as an 

interpretive trail. This property supports a high density of Eastern Red Cedar which is intolerant of fire. Fire 
is therefore not a suitable management tool for this site, as Eastern Red Cedar is a key component of the 
savanna. The age of these trees suggests that no fire has occurred in this region for almost one hundred 
years (Kamstra et al. 1990).  
 

The southern portion of the property is the highest quality region of the Richard and Beryl Ivey 
property with many significant species present. Communities ALT1-5: Red Cedar – Early Buttercup Treed 
Alvar Type and ALT1-1 Chinquapin Oak – Nodding Onion Treed Alvar Canada Bluegrass-Nodding Onion 
Alvar Grassland located on the Richard and Beryl Ivey property would benefit significantly from 
mechanical thinning as they are small and isolated, making prescribed burning difficult and expensive. 
Thinning in the form of girdling should be conducted on the treed alvar location to decrease canopy cover 
to <60 %. This will help to increase the quality of habitat for species such as the provincially significant 
Downy Woodmint. The downed woody debris (brush, logs, etc.) could be used for habitat creation. 
Because burning is an inappropriate management tool for the treed ecosite CUW2-1, as explained above 
and in section 7.1, invasive grasses will be spot treated with herbicide.  

 
9.0 Monitoring 
 

Management should be accompanied with monitoring. Comparison of managed plots and 
unmanaged control plots allows the effects of management to be measured. This is vital to allow 
management to be tailored to achieve the desired outcome. The dynamic nature of ecosystems means 
that ongoing monitoring over long time spans is required to ensure that management best fits the need of 
the system (Agee 1996). 
 
 It is important to monitor the spread of Garlic Mustard and other invasive species to assess rate of 
spread and to ensure the detection of the first signs of new invasive species such as Dog Strangling Vine 
and Kudzu. Early detection makes control and removal more likely to succeed. The Nature Conservancy 
of Canada relies heavily on volunteers for monitoring and research. Data collection can be tailored to the 
expertise of different volunteer groups, varying from amateur to expert.  

9.1 Target Indicator Species 

 
Monitoring ecosystems can be achieved by estimating the abundance of specific species which 

are considered important to ecosystem function, e.g., indicator species. When time and money constraints 
exist, species which are easily identified and relatively abundant should be selected. This allows large 
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quantities of reliable data to be collected by amateur naturalists. Pelee Island supports many localized 
species across several taxa, and therefore attracts many experienced naturalists. Table 7.8 illustrates 
some species that are cosmopolitan on Pelee Island but significant provincially or nationally that may be 
suitable indicator species. 

 
 
Table 5: Target indicator species 

Species Importance as an Indicator Monitoring Party 
   

Short’s Aster 
(Sympotrichum shortii) Very common on Pelee. Although 

geographically restricted in Ontario, 
this species is abundant where it does 
occur, making it an excellent indicator 
of its optimal habitat. Common in both 
alvar and forest habitats. 

 
Volunteer Botanists and  
NCC staff  

Hairy Veined Blue Lettuce 
(Lactuca floridana) 

Relies on continued disturbance. It is 
provincially rare but relatively 
abundant on Pelee in the Red Cedar 
savanna 

Field Botanists of Ontario and  
NCC 

Gray-headed Coneflower 
(Ratibida pinnata) 

Provincially rare, but locally abundant. 
Is associated with the globally 
significant Canada Bluegrass-Nodding 
Onion Alvar Grassland Type. 
 

Field Botanists of Ontario and  
NCC 

Prairie Rose 
(Rosa setigera) 

Provincially and nationally rare, but 
locally abundant. It is extremely 
susceptible to succession and canopy 
closure, thus making it a good 
indicator of alvar habitat.  

Field Botanists of Ontario and NCC 

Red Mulberry 
(Morus rubra) 

Nationally and provincially rare, this 
species occurs on Pelee and is 
influenced by many factors including 
habitat change and pest species 
making it a good indicator.  

Field Botanists of Ontario and NCC 

Blue Ash 
(Fraxinus quadrangulata) 

Nationally and provincially rare, it is a 
key component of many of the alvar 
types on Pelee. It is an indicator of 
Emerald Ash borer presence and is 
readily managed for and monitored, 
making it an ideal indicator.  

NCC 

Common Hoptree 
(Ptelea trifoliate) 

Nationally and provincially rare. 
Hoptree depends on high disturbance 
levels and is susceptible to insect 
damage making it an ideal indicator of 
pest invasion.  

NCC 

Song Sparrow 

(Melospiza melodia) 

Relies on more open habitat such as 
alvars and would be an indicator of 
openness and thus decreased 
succession. They require dense, open 
grasses for nesting.  It is widespread 
on Pelee and thus easily monitored 

PIBO and NCC 

Field Sparrow 

(Spizella pusilla)  

Field sparrows are fairly common but 
are found only in open areas, rarely 
venturing into forested habitats. They 
like herbaceous vegetation. 

PIBO and NCC 

Yellow-breasted Chat  
(Icteria virens) 

Is a COSEWIC listed as a species of 
special concern. It requires denser 
vegetation than the alvar habitats and 
would be an indicator of early 
successional habitats with thickets. 
(i.e. Red Cedar Savanna) 

PIBO and NCC 

Grey Catbird 

(Dumetella carolinensis) 

 

Catbirds prefer semi-open habitats 
with a relatively dense understory, 
similar to what is found in the savanna 
habitats. Their distinct call and 
cosmopolitan distribution make them 

PIBO and NCC 
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easy to monitor.    

 

9.2 Permanent Monitoring Plots  

 
Conducting management as an experiment helps to determine if changes to a site can be 

attributed to management actions (if they occur only in the managed plots) or to other, natural processes 
(if they occur in every plot) (Gillespie 2005). Recording the species present, and their relative abundance, 
at the same point in space over time is a repeatable method of measuring changes in vegetation over 
time. The focus is on above-ground plants, and may also include lichens and mosses growing on the 
ground surface. Measuring changes in species presence and abundance over time is essential to guide 
management of all of the alvars on Pelee Island. This will also increase the likelihood of detecting new 
invasive species early on, increasing the chances of successful eradication. 
 
 Each community and treatment type should have both control (untreated) and experimental 
(managed) plots. Due to environmental variability across sites, plots will be replicated to achieve a 
representative sample size while providing a manageable number for future monitoring. The same 
parameters are recorded on all plots, i.e. species present and their percentage cover.   
 

 There are many different design methods for establishing experimental plots. Once a method is 
chosen it will be standardized across sites. Permanent plots or transects are usually established by driving 
a marker such as a rebar or Tbar into the ground. This is challenging on Pelee Island due to the shallow 
soils. Combinations of accurate GPS recordings, flagging tape and paint marks on exposed rock may be 
used. Plots could be laid along a transect between two points where the soil is deeper, allowing 
permanent markers to be inserted into the ground. Plots could be established every 10 or 20 metres along 
this transect. Although this method will not provide a random sample of the vegetation community, data 
collection would be more efficient as the plots will be easier to find and therefore may be the most realistic 
method.  

 

10.0 Data Gaps 
 

A number of data gaps exist that would provide additional information for the implementation of 
adaptive management. These include:  
 

·  What was the historic role of fire? 
·  Can a low complexity fire be conducted and what are the dangers to SAR? 
·  Methods for combating invasive forbs 

 
11.0 References Cited 
 
Agee, James K. 1996. Ecosystem management: An appropriate concept for parks? In Wright, Gerald R. 

(ed.) National parks and protected areas: their role in environmental protection. Cambridge 
Massachusetts: Blackwell Science Inc. 

 
Ambrose, J.D. and Red Mulberry Recovery Team.  2004.  National recovery strategy for red mulberry 

(Morus rubra L.) in Canada.  27 pp.  
 
Anderson, A.N., G.D. Cook, L.K. Corbett, M.M. Douglas, R.W. Eager, J. Russell-Smith, S.A. Setterfield, 

R.J. Williams and J.C.Z. Woinarski. 2005. Fire frequency and biodiversity conservation in 
Australian tropical savannas: implications from the Kapalga fire experiment. Austral Ecology 30: 
155-167. 

 
Artman, V. October 2001. Prescribed burning to restore mixed oak communities in Ohio: effects on 

breeding bird populations. Conservation Biology 15(5) pgs 270-295.   



33 

 
Beatty, S; Wolfe, JJ; and Seastedt, RR. 2004. Soil characteristics of Rocky Mountain National Park 

grasslands invaded by Melilotus officinalis and M. alb. Journal of Biogeography 31 (3): 415-424.  
 
Belcher, J.W., P.A. Keddy, and P.M. Catling. 1992.  Alvar vegetation in Canada: a multivariate description 

at two scales. Canadian Journal of Botany 70: 1279-1291. 
 
Bouchard, P., K.G.A. Hamilton, and T.A. Wheeler. 2001.  Diversity and conservation status of prairie 

endemic Auchenorrhyncha (Homoptera) in alvars of the Great Lakes region.  Proceedings of the 
Entomological Society of Ontario 132: 39-56. 

 
Bouchard, P., H. Goulet, and T.A. Wheeler. 1998. Phenology and habitat preferences of  

three species of ground beetles (Coleoptera: Carabidae) associated with alvar habitats in 
southern Ontario. Proceedings of the Entomological Society of Ontario 129: 19-29. 

 
Bouchard, P. and T.A. Wheeler. 1997.  Newsletter of the Biological Survey of Canada (Terrestrial 

Arthropods): Arthropods of alvar habitats.  Department of Natural Resources Sciences, McGill 
University Publication 16(2).  

 
Briggs, J.M., A.K. Knapp and B.L. Brock. 2002.  Expansion of woody plants in tall-grass prairie: a fifteen-

year study of fire-grazing interactions. American Midland Naturalist 14: 287-294. 
 
Brown, Richard; Agee, James and Franklin Jerry. 2004. Fire restoration and fire: Principles in the context 

of place.  Conservation Biology. 18 (4) pp 903-912.  
 
Brownell, V. R. and Riley, J.R. 2000. The alvars of Ontario, significant alvar Natural Areas in the Ontario 

Great Lakes Region. Federation of Ontario Naturalists, Toronto, Ontario. 
 
Buckley, Y., Briese, D. and Rees, M. 2003. Demography and management of the invasive plant species 

Hypericum perforatum  II. Construction and use of an individual-based model to predict population 
dynamics and the effects of management strategies. Journal of Applied Ecology 40(3):494-507. 

 
Bury, B. 2004. Wildfire, fuel reduction and Herpetofaunas across diverse forest mosaics in north-western 

forests. Conservation Biology 18(4) 968-975.  
 
Carpenter, AT and Murray TA. 1999. Element stewardship abstract for Bromus 

tectorum. The Nature Conservancy’s Wildland Invasive Species Program. 
 
Catling, P.M., A. Sinclair, and D. Cuddy. 2002.  Plant community composition and relationships of 

disturbed and undisturbed alvar woodland. The Canadian Field Naturalist 116:571-579. 
 
Catling, P. M. and Brownell, V.R. 1995. A Review of the alvars of the Great Lakes Region: distribution, 

floristic composition, biogeography and protection. The Canadian Field Naturalist 109(2): 4-52. 
 
Catling, P. M., & Catling, V. R. 1993. Floristic composition, phytogeography and relationships of prairies, 

savannas, and sand barrens along the Trent River, Eastern Ontario. Canadian Field Naturalist 
107(1): 24-45. 

 
Catling, P. M., and Mitrow, G. 2005. A prioritized list of the invasive alien plants of natural habitats in 

Canada. Canadian Botanical Association Bulletin 38(4):55-57. 
  
Catling, P. M., Catling, V. R., &  Mckaykuja, S. M. 2000. The extent, floristic composition and maintenance 

of the Rice Lake Plains, Ontario, based on historical records. The Canadian Field Naturalist. 
106(1): 73-86.  

 



34 

Celestino, Mary. 2002. Wildlflowers of the Canadian Erie Islands. Essex County Field Naturalists Club. 
Windsor Ontario.  

 
Copeland, T.E., Sluis, W. and Howe, H.F. 2002.  Fire season and dominance in an Illinois tallgrass prairie 

restoration. Restoration Ecology 10(2): 315-323. 
 

Davis, M.A; Peterson, D.W.; Reich, P.B.; Crozier, M; Query, E and Huntington, M. 2000. Restoring 
savanna using fire: impact on the breeding bird community. Restoration Ecology 8(1): 30-40.  

 

Eagles, P.F.J. and T.J. Beechey (eds.) 1985. Critical unprotected natural areas in the Carolinian Life Zone 
of Canada. Final Report, Identification Subcommittee, Carolinian Canada. The Nature 
Conservancy of Canada, The Ontario Heritage Foundation and World Wildlife Fund (Canada). 400 
pp. 

 
Essex Region Conservation Authority. 1992. Pelee Island prescribed burn, Stone Road Alvar– Essex 

Region Conservation Authority. Report, pgs 2-98.   
 
Faber-Langendoen, D., editor. 2001. Plant communities of the Midwest: classification in an 

ecological context. Association for Biodiversity Information, Arlington, VA. 61 pp. + appendix 
(705 pp.). 

 
Fauth, J. and Schorbun, J. 2003. Effects of prescribed burn on amphibian diversity. Journal of 

Conservation Biology 17(3): 1338-1349. 
 
Forbes, Mark; Schalk, Gina; Haweo, Sharleen and Prior, Kent. 1999. Ecosystem management plan for 

Pelee Island. Proceedings of a Conference on the Biology and Management of Species and 
Habitats at Risk, Kamloops, B.C., 15 - 19 Feb.,1999. Volume Two. B.C. Ministry of Environment, 
Lands and Parks, Victoria, B.C. and University College of the Cariboo, Kamloops, B.C. 520pp.  

 
Fuhlendorf, S. 2006. Should heterogeniety be the basis for conservation? Grassland Bird Response to 

Fire and Grazing. Ecological Applications 16(5):1706-1716.  
 

Gibson, D. J. 1988. Regeneration and fluctuation of tallgrass prairie vegetation in response to burning 
frequency. Bulletin of Torrey Botanical Club 18(1): 1-12. 

 
Gibson, G. 2006. Breeding bird inventories from four properties on Pelee Island. Pelee Island Bird 

Observatory for the Nature Conservancy of Canada.  
 
Gillespie, L. and Roberts-Pichette, L. 2005. Terrestrial vegetation biodiversity monitoring protocols. 

Canopy-tree Stratum and Vegetation Biodiversity Monitoring Protocols.  EMAN Occasional Paper 
Series Report No. 9 pp 1-114.  
 

Goodban, A. 1999. Great Lakes alvars. Federation of Ontario Naturalists. 
 
Howe, Harold  1994. Managing species diversity in tallgrass prairie: assumptions and implications. 

Conservation Biology 8(3): 691-704. 
 
Jalava, J. 1997. Stone Road Alvar. International Initiative. Forms on file. NHIC Peterborough.  
 
Johnson, James E. 1996. A handbook for forest vegetation management in recreation and historic parks.  

University of Virginia Publications. Pp. 420-143.  
 
Kamstra, J., Oldham, M. J., Woodliffe, and A. P. Woodliffe (1996). A life science inventory and evaluation 

of six natural areas in the Erie Islands (Ontario). Gartner Lee, Natural Heritage Information Centre 
and the Ministry of Natural Resources, Markham, Peterborough, and Chatham Ontario. 



35 

 
Kamstra, J; Managhan, S. and Kirk, D. 1990. Stone Road Alvar management history. Essex Region 

Conservation Authority. Essex, Ontario.  
 
Kettle, Andrea. 1999. Southern Ontario Woodlands: A Conservation Challenge. Federation of Ontario 

Naturalists Don Mills Ontario.  
 
Kirk, Donald 1994. Stone Road Alvar, Pelee Island: management of an unusual oak savanna community 

type in the Western Lake Erie archipelago. Pp. 33-43 In, Spirit of the land, our prairie legacy. 
Proceedings of the 13th North American Prairie Conference. Department of Parks and Recreation: 
Windsor, Ontario. 

 
Larson, Brendon; Riley, John L. Snell, Elizabeth and Goldschalk Helen G. 1999. The Woodland Heritage 

of Southern Ontario: A Study of Ecological Change, Distribution and Significance. Federation of 
Ontario Naturalists. Don Mills Ontario.  

 
Lee, Harold; Bakowsky, Wasyl; Riley, John; Bowles, Jane; Puddister, Michael; Uhling, Peter and 

McMurray, Sean. 1998. Ecological Land Classification for Southern Ontario: First Approximation 
and Its Application. Ontario Ministry of Natural Resources, South-central Science Section, Science 
Development Transfer Branch. 

 
Macdougall, A. S., Beckwith, B.R., & Maslovat, C. Y. 2004. Defending conservation strategies with 

historical perspectives: a case study from a degraded oak grassland system. Conservation 
Biology 18(2): 455465.  

 
Managhan, S., D. Kirk and J. Kamstra. 1992. Stone Road Alvar management plan. Federation of Ontario 

Naturalists, Essex Region Conservation Authority, Ontario Ministry of Natural Resources. Pp 1-78.  
 
Meleg, E., Tiessen, R. 1996. A guide to exploring Pelee Island wildlife. Pelee Island Heritage Centre. 

104pp. 
 
Nature Conservancy of Canada (NCC). 2007. Control methods for the invasive plant Garlic Mustard 

(Alliaria petiolata) within Ontario Natural Areas.V1.0. NCC – Southwestern Ontario Region, 
London, Ontario. 16 pp. 

 
Nature Conservancy of Canada (NCC).  2008.  Adaptive Management Plan – Kip Fleming Tract, 

 District of Manitoulin.  NCC – Ontario Region, Guelph, Ontario.  60 pp. 
 
North-South Environmental Inc.  2003a. Ecological Integrity Indicator Protocols Point Pelee National Park.  

123 pp. 
 
North-South Environmental Inc.  2004b. Point Pelee National Park of Canada Analysis & Summary Report 

of 1990 Vegetation Management Objectives.  105 pp + 2 maps 
 
Nowacki, G.J. and Abrams, M.D. 2008. The demise of fire and “mesophistication” of forests in the eastern 

United States. Bioscience. 58(2):123-138. 
  

Nunez M.R. and Calvo L. 2000. Effect of high temperatures on seed germination of Pinus sylvestris and 
Pinus halepensis. Forest Ecology and Management 131: 183–190. 

 

Oldham, M. 1983. Environmentally Significant Areas of the Essex Region: Site 8: Stone Road Alvar. 
Essex Region Conservation Authority. Essex, Ontario. 

 
Oldham, M. 1983. Environmentally Significant Areas of the Essex Region: Site 17: Red Cedar Savannah. 

Essex Region Conservation Authority. Essex, Ontario. 



36 

 
Ontario Ministry of Natural Resources. 2007. Guide to the Prescribed Burn Complexity Assessment Key. 

Online. http://www.mnr.gov.on.ca/197277.pdf. 
 
Ontario Ministry of Natural Resources. 2008. Draft Prescribed Burn Operations Policy. Online. 

http://www.ebr.gov.on.ca/ERS-WEB-
External/displaynoticecontent.do?noticeId=MTAyNzU5&statusId=MTUzNTcz&language=en 

 
Ontario Ministry of Natural Resources. 2008. Draft Prescribed Burn Manual Version 3.3. Online. 

http://publicdocs.OMNR.gov.on.ca/View.asp?Document_ID=14338&Attachment_ID=28788  
 
Ontario Parks. 2005. Fish Point and Lighthouse Point Management Plan. Queen’s Printer for Ontario, 

Ontario.  
 
Packard, S. 1988. Just a few oddball species: restoration and the rediscovery of the tallgrass savanna. 

Restoration and Management 6:13-22. 
 
Parks Canada. 2007. Information Bulletin: Emerald Ash Borer. Online. http://www.pc.gc.ca/pn-

np/on/pelee/ne/ne9_E.asp 
 
Panzer, R. 2002. Compatibility of prescribed burning with the conservation of insects in small, isolated 

prairie reserves. Conservation Biology 12 (5):pp 1296–1307 
 
Redfern, Claudia. 2007. Discover Pelee Island. Online. http://www.pelee.com/default.asp 
 

Reed CC. 1997. Responses of prairie insects and other arthropods to prescription burns  
Natural Areas Journal 17(4), pp. 380-385.  

 
Reque, Jose and Bravo, Phillipe. 2007. Viability of thinning oak stands by girdling. Forestry Advance. 98 

(5): 45-77.  
 
Reschke, C., R. Feid, J. Jones, T. Feeney and H. Potter. 1999. Conserving Great Lakes alvars: final 

technical report of the International Alvar Conservation Initiative. Alvar Working Group, The Nature 
Conservancy. 

 
Rhoades, C., T. Barnes and B. Washburn. 2002. Prescribed fire and herbicide effects on soil processes 

during barrens restoration. Restoration Ecology 10(4): 656-664. 
 
Ricketts TH; Dinerstein, E; Olson DM; Loucks CJ; Eichbaum W; DellaSala D; Kanvanagh K; Hedao P; 

Hurley PT; Carney KM, Abell R and Walters S. 1999. Terrestrial ecoregions of North America: a 
conservation assessment Island Press, Washington DC USA.   

 
Rodgers, V.L., Wolfe, B.E., Werden, L.K., Finzi, A.C. 2008. The invasive species Alliaria petiolata (garlic 

mustard) increases soil nutrient availability in northern hardwood-conifer forests. Oecologia. 
157:459-471. 

 
Sather, N. 1988. Element stewardship abstract for Poa pratensis -Kentucky bluegrass and Poa 

Compressa -Canada bluegrass. [Online.] Available: 
http://tncweeds.ucdavis.edu/esadocs/documnts/poa_pra.pdf. Prepared for The Nature 
Conservancy, Arlington, VA 21 pp.  

 
Schaefer, C.A. and D.W. Larson. 1997. Vegetation, environmental characteristics and ideas on the 

maintenance of alvars on the Bruce Peninsula, Canada. Journal of Vegetation Science 8: 797-
810. 

 



37 

Schaefer, C.A. 1996. Plant community structure and environmental conditions of alvars of the Bruce 
Peninsula, Ontario, Canada.  Thesis.  University of Guelph. 

 
Scotchmer, C. 1999. The management of Stone Road Alvar Complex, Pelee Island. Thesis. Faculty of 

Environmental Studies, York University.  
 
Smith, Thaddeus. 1889. Point au Pelee Pelee Island. Echo Publishing ltd (City Unknown).  
 
Speck, Samual. 2004. Ohio Department of Natural resources: Lake Erie’s Kelley Island. Online. 

http://www.dnr.state.oh.us/news/jun04/0623kelleys/tabid/13480/Default.aspx 
 
Stark, K.E., J.T. Lundholm and D.W. Larson. 2004. Arrested development of soil on alvars of Ontario, 

Canada: implications for conservation and restoration. Natural Areas Journal 24: 95-100. 
 
Stark, K.E., J.T. Lundholm and D.W. Larson. 2003. Relationships between seed banks  

and spatial heterogeneity of North American alvar vegetation. Journal of Vegetation Science 14: 
205-212. 

 
Stinson, K. A.,  S. A. Campbell, J. R. Powell, B. E. Wolfe, R. M. Callaway, G. C. Thelen, S. G. Hallett, D. 

Prati, and J. N. Klironomos. 2006. Invasive plant suppresses the growth of native tree seedlings 
by disrupting belowground mutualisms. PLoS Biology 4(5): 727-731. 

 
Strobyl, Sylvia and Bell, Wayne. 2000. A silvicultural guide to managing southern Ontario forests, Section 

8: implementing silviculture prescriptions. Ontario Woodlot Association. Queens Press, Toronto 
ON. Online and in print.  

 
Svedarsky, W. D., P. E. Buckley, and T. A. Feiro. 1986. The effect of 13 years of annual burning on an 

aspen-prairie ecotone in northwestern Minnesota. pp. 118-122 in G. K. Clambey and R. H. 
Pemble (eds.). The prairie: past, present and future. Proceedings of the ninth N. Amr. Prairie 
Conf. Tri-College Univ., Center of Environmental Studies. N. D. State University, Fargo.  

 
Swengel, Ann B. 1996. Effects of fire and grass management on abundance of prairie butterflies.  

Biological Conservation 76 (1): 78-85.  
 
Tallgrass Ontario 2007. Managing Tallgrass Communities. Online. 

http://www.tallgrassontario.org/ManagingPrairie.htm  
 
Tiessen, Ron. 2003. Pelee Island: human and natural history; guide to a unique island community. Wilds 

of Pelee Island Publication MPH Graphics Inc; Markham Ontario.  
 
Tu, Lee. 2001. Chapter 4: Grazing. Weed control methods handbook. Nature Conservancy of Canada. 

Pgs 45-66. 
 
Titlyanova, A;  Pärtel, Meelis; Kalamees, Rein; Zobel, Martin and Rosén, Ejvind. 1999.  

Alvar grasslands in Estonia: variation in species composition and community structure. Journal of 
Vegetation Science, 10(4)  pp. 561-570. 
 

Vickery Peter D. and Shriver W Gregory. 2001. Response of breeding Florida Grasshopper and 
Bachman's Sparrows to prescribed burning. Journal of Wildlife Management, 65(3):470-475. 

 
Walk, J., & Warner, R. E. 2000. Grassland management for the conservation of songbirds in the 

midwestern USA. Biological Conservation 94:165-172  
 
Walker, J. W.  1994.  Multispecies grazing: The ecological advantage.  Sheep Res. J. Special Issue: 1994: 

52-64. 



38 

 

Waller, S. S. and D. K. Schmidt. 1983. Improvement of eastern Nebraska tallgrass range 
using atrazine or glyphosate. Jour. Range Management 36(1):87-90. 

 

Willson, R. J., and B. D. Porchuk. 2001. Blue racer and eastern fox snake habitat feature enhancement at 
Lighthouse Point and Fish Point Provincial Nature Reserves: 2001 Final Report. Unpublished report 
for the Ontario Ministry of Natural Resources. 

 
 
 



39 

Appendix 1 
Threats to Individual Species 

 
Table A1: Summary of Threats by Species: Pelee Isla nd Alvars 

 
Biodiversity Target Threats 

 1.3 Tourism & 
Rec  areas 

 
 
 
 
 

Existing Tourism, 
Bird-watching, Hiking, 

Atving  and Biking 

8.1  
Invasive Non-

Native/ 
alien species 

 
 
 

Garlic Mustard  

8.1  
Invasive 

Non-
Native/ 
alien 

species 
 

Cool 
Season 
Grasses 

8.1  
Invasive Non-

Native/ 
alien species 

 
 
 

Emerald 
Ashborer 

8.1  
Invasive Non-

Native/ 
alien species 

 
 
 

Other Pest 
Species  

1.1  
Habitat Loss 

and 
Degradation 

(human 
induced) 

 
Trail creation 

for Hunt 
Accessibility 

7.1 
 

Fire 
Suppression 

5.2 
Succession 

 
 
 
 
 

Shrub 
Invasion 

Wild Hyacinth  High Medium - - - Low - Medium 
Red Mulberry - - - - High - - - 

Blue Ash 
Low - - Very High - - Medium - 

Climbing Prairie Rose High - Low - - High Medium Very High 
Common Hoptree Low - - - Medium Low   - - 
Kentucky Coffee Tree  - - - - - High High Medium 
Navel Shaped Corn Salad  Low Low Low - - Low  Low 
Fogg’s Goosefoot  Low - - - - - - - 
Davis’s Sedge  Low - High - - - Low  Medium 
Pumpkin Ash  - - -  Very High - - Low Low 
Long Hairy Chickweed Low - - - - -  High 
Mead’s Sedge  Low - Low - - Low - Low 
Big Root Morning Glory Low - Low - - Low Low Low 
Blunt Leaved Spurge Low - - - - Low - Medium 
Cliff Muhly  Low - - - - Low  Low 
Creeping Chervil  Low - - - - Low - - 
Downy Woodmint Medium High - - - Low - Very High 
Elm-leaf Goldenrod  Low - - - - Low - - 
Hairy jointed Meadow Parsnip  Low - Low - - Low - - 
Large Seeded Forget Me Not Low Low - - - Low Low Medium 
Leavenworth’s Sedge  Low - Medium -  Low - Low 
Miami Mist  Low High - - - Low - - 
Oval Ladies Tresses Low High - - - Low - - 
Yellowleaf Tinker’s Weed  Low - - - - Low - - 
Leucospora Low - - - - Low - - 
Gray-headed Coneflower  Low - Low - - Low Low High 
Nodding Onion  Low High - - - Low  - Medium 
Purple Meadow Parsnip Low Low - - - Low  Low - 
Purple Milkweed  Low - - - - Low Low High 
Rock Geranium  Low Low - - - Low Low  Low 
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Whorled Milkweed  Low - - - - Low - Medium 
Hairy Veined Blue Lettuce  Low - - - - Low  - Low 
Yellow Corydalis  Low Low - - - Low  High - 
Tall Boneset  Low - - - - Low - Low 
Giant Swallowtail  Low - - Medium - - - Low 
Hackberry Emporer  - - - - - - - - 
Monarch  Low - - - - - - - 
American Snout - - - - - - - - 
Olive Hairstreak - - - - - Low - High 
Tawny Emperor - - - - - - -  
Blue Racer High - - -  Medium - Low 
Smallmouthed Salamander  Medium - - - - - - - 
Lake Erie Watersnake  Medium - - - - Medium  - - 
Eastern  Foxsnake  Medium - - - - Medium  - - 
Yellow-breasted Chat  Medium - - - - - - Medium 
Overall Magnitude Low High Low Very  

High 
Medium Low Medium High 
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Appendix 2 
Discounted Species 

 
Table A2: These species have been discounted for di scussion for various reasons . 
 

Species Reason for Absence 
  
Eastern Prickly Pear Cactus  
(Opuntia humifusa) 
 

Present on island but not recorded in any of the 
NCC owned alvar properties 

Blanchard’s Cricket Frog (Acris crepitans blanchardi) believed extirpated 
Fowler’s Toad (Bufo fowleri) believed extirpated 
Eastern Hog-nosed Snake  
(Heterodon platirhinos) 
 

believed extirpated 

Dwarf Hackberry (Celtis tenuifolia) Though present on Pelee Island, it is not found on 
any of the NCC owned alvar sites 

Acadian Flycatcher (Empidonax virescens) No nesting records for the island, and not 
appropriate habitat 

Henslow’s Sparrow (Ammodramus henslowii) No nesting records for the island and not appropriate 
habitat 

Hooded Warbler (Wilsonia citrina) No nesting records for the island and not appropriate 
habitat 

Fox Squirrel (Sciurius niger) Has no provincial or global designation and is 
described as an invasive species by the NHIC 

 
 
 

Appendix 3 
Species Specific Management 

 
Table A3: Species at Risk Recovery Plans- Applicabl e Management Strategies 
 

Species Name Recovery Team/ Strategy 
in place? (yes/no) 

Applicable Management Plan Strategies 
 

Red Mulberry Yes, the Red Mulberry 
Recovery Team (Provincial) 
and the National Red 
Mulberry Recovery Plan 

·  Removal of White Mulberry and 
Red/White Mulberry hybrids 

·  Planting of Red Mulberry 
·  Habitat Creation 

Blue Racer Yes, the National Recovery 
Strategy for Blue Racer and 
the Blue Racer Recovery 
Team (provincial) 

·  Habitat management focused on arresting 
succession and increasing habitat 

·  Requires a mosaic of habitats 

Lake Erie Water Yes, Lake Erie Watersnake ·  Identified need to protect hibernacula, 
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Snake Recovery Team (provincial) foraging areas, mating sites, gestation / 
birthing sites, retreat and cover sites in the 
form of dense native vegetation 

·  Acquire property in areas deemed 
“critical”  

·  Collaborate with landowners for unified 
strategies and protection  

·  Reduce human induced mortality via 
education and incentives 

Common Hoptree, 
and 

Climbing Prairie 
Rose 

Yes, Lake Erie Sand Spit 
Savannas Recovery Team 

·  Requires disturbance and abundant sand 
·  Succession is a threat to both species and 

thus should be prevented 
·  Abundant sunlight 
·  Manage invasive shrubs that provide 

competition 
Wild Hyacinth Yes, Carolinean Woodland 

Plants Recovery Team 
·  Protect habitat 
·  Ensure cormorant population remains in 

balance 
Eastern Foxsnake Yes, Eastern Fox Snake 

Recovery Team (provincial) 
and the Recovery Team for 
Eastern Foxsnake and 
Eastern Hog-nosed Snake 
(provincial) 

·  Same as Lake Erie Watersnake 

Monarch Yes, the Canadian 
Management Team for the 
Monarch 

·  Protect habitat and develop buffers to 
prevent pesticide drift 

 
Yellow-breasted 
Chat 

Yes, Lake Erie Sand Spit 
Savannas Recovery Team 
and the Ontario Birds at Risk 
Program 

·  Ensure some shrubby areas remain after 
fire or mechanical thinning 

 
 

Appendix 4 
Species that Benefit from Gap Creation 

 
Table A4: COSEWIC listed Species that would benefit  from gap creation. 
 
 

Species Name Benefit from Canopy 
Opening (yes/no) 

 

Activities 

Blue Racer Yes 
During the summer, Blue Racers live in open habitat with 
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abundant cover, such as dense woody and/or herbaceous 
vegetation, open areas are required for hunting and basking. 
Cut branches and logs may also be used by Blue Racers. 

Bald Eagle Yes Large, isolated trees may be used as nesting sites. 
Small-mouthed 
Salamander 

Yes 
Canopy opening may provide opportunities to create artificial 
vernal pools to augment breeding habitat. This may also 
increase the area of soft, exposed soil suitable for aestivation. 
If fallen logs are left behind to decompose then they will 
provide important habitat. 

Wild Hyacinth Yes Prefers soil that is rich in organic matter but where limestone is 
close to the surface. Requires long periods of drought and 
sunlight. 

Eastern Foxsnake Yes Unforested open areas are its preferred habitat, especially if 
adjacent to fields or shorelines. Also require open areas for 
hunting and basking. 

Grey Fox Possibly Is a habitat generalist but will use open areas for hunting. Will 
eat birds drawn to open areas but generally depends upon 
dense regions for cover. 

Blue Ash Yes Inhabits dry limestone and well drained areas that have full to 
partial sun. 

Climbing Prairie Rose Possibly Prefers early successional, open habitats and well drained or 
limestone soil, so opening the canopy could allow colonization 
if it is an ongoing practice. 

Monarch Yes Monarchs breed and feed in open areas. Adults will benefit 
from a wide range of nectar sources, but eggs are only laid on 
milkweed species. 

Yellow-breasted Chat Possibly Require dense shrubs typical of recently created canopy gaps 
which have been left to succeed. 

 
 
 

Appendix 5 
Habitat Enhancement 

 
 In order to encourage endangered snakes on the properties, habitat features could be added. So called “hot rocks” and oviposition sites 
may be limiting snake populations. These features have been lost through shrub encroachment and the development of thatch from invasive 
grasses over formerly exposed bedrock.  
 
Rock piles 

Snakes are cold blooded and rely on external features for thermoregulation. Exposed rocks are important in this process: snakes bask on 
rocks to increase body temperature, and retreat below the rocks to cool off. Rocks that are 20 to 40 cm thick create the optimum balance between 
maximum temperature attained by the rock and heat retention. Thicker rocks have greater thermal inertia, reaching a lower temperature during the 
day but retaining heat longer into the night (Huey et al. 1989). Rocks could be obtained readily from Pelee Quarries Inc. Larger rocks can be piled 
with smaller ones to provide a variety of basking spots as well as crevices for cooling and resting. 
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Brush Piles and Fallen Logs  

Oviposition sites can be created in two main ways. The first involves drilling holes into rotting logs to allow access to the interior by 
snakes. A better method involves mounding decaying vegetation, which is more effective in terms of creating optimal temperatures for egg laying 
success. A 1 -2 m by 2 – 4 m high pile of small, decaying logs and sticks should be made (Porchuk 2001).  Each pile should be topped with cut 
stems of dogwood or other small shrubs to help maintain the structure of the pile over time. At least half of the surface material should be made up 
of wood chips, which retain moisture and heat better than small sticks and are therefore more suitable for the incubation of eggs. Material removed 
as part of alvar management could be used in this process. It is suggested that piles of coarser brush are constructed to function as temporary 
basking, hiding and courtship locations. 
 
 
 
 
 
 
 
 


