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1.0  Introduction 
 

In 2010 the Toronto Region Conservation Authority (TRCA) conducted a flora and fauna inventory 

of the Markham East Woodlot in preparation for an upcoming management plan. The site had 

already been inventoried for fauna in 2004 as part of the larger inventory of the Agricultural 

Preserve Lands, but 2010 was the first year that a full flora inventory was conducted. The study 

area is located at the extreme north end of the Petticoat Creek watershed, straddling the boundary 

between that watershed and the Duffins watershed to the east. 

 

The purpose of the work conducted by the TRCA during the 2010 field season was to provide 

current terrestrial natural heritage data to be used to inform management decisions in the 

upcoming plan. In order to provide this advice, detailed field work was undertaken to characterize 

the terrestrial natural heritage features of study area. Through the completion of this 

characterization, the site features can then be understood within the larger regional context of the 

Terrestrial Natural Heritage Program of the TRCA. The question that the inventory addresses is 

“How does the area surveyed at Markham East Woodlot fit within the regional and the watershed 

natural systems, and how should its contribution to these systems be protected and maximized?” 

The important underlying message presented by this question is that the health of the natural 

system is measured at the regional scale and specific sites must be considered together for their 

benefits at all scales, from the site to the larger system. 

 

2.0 Study Area Description 
 

The Markham East Woodlot study area sits on the boundary between the Petticoat Creek 

watershed and the Duffins watershed, covering 11 hectares. The Rouge watershed also lies 

immediately to the west. Markham East Woodlot lies well within the Great Lakes – St. Lawrence 

floristic region, composed of mixed coniferous-deciduous forest. At the coarse physiographic 

level, the site is located on the South Slope physiographic zone as it re-appears on the southern 

edge of the Peel Plain, an extensive clay area covering much of the centre of the region. Much of 

the local surface geology consists primarily of glacial deposits (till) of sandy silt to sand, with areas 

of sand and gravel glacial lake deposits. Soil samples taken during vegetation surveys revealed 

mostly fine-textured, heavy soils (silts and silty or sandy clays). 

 

The Markham East Woodlot is an isolated woodlot on the upland between the Little Rouge River, 

900 metres to the west, and the West Duffins Creek, 500 metres to the east (Map 1). The upper 

reaches of the Petticoat Creek watershed are extensively under agriculture with limited natural 

cover connections (e.g. discontinuous hedgerows) between the occasional small woodlots. 

Connectivity of the natural system downstream along the Petticoat Creek watershed is further 

compromised by Hwy 407 which runs north-east to south-west just 700 metres to the south of the 

study area. In addition, Highway 7 runs to the north and west of the woodlot, and the York-
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Durham Townline is on the east. However, at the northern tip of the watershed, the West Duffins 

Creek runs close enough to potentially have influence on the study area.  

 

3.0  Inventory Methodology  
 

A biological inventory of the Markham East Woodlot was conducted at the levels of vegetation 

community and species (flora and fauna) according to the TRCA methodologies for field data 

collection (TRCA 2007a).  

 

A key component of the field data collection is the scoring and ranking of vegetation communities 

and flora and fauna species to generate local “L” ranks (L1 to L5 with L+ for exotic species); this 

process was undertaken in 1996-2000 and ranks are reviewed regularly (TRCA 2010). Vegetation 

community scores and ranks are based on two criteria: local occurrence and the number of 

geophysical requirements or factors on which they depend. Flora species are scored using four 

criteria: local occurrence, population trend, habitat dependence, and sensitivity to impacts 

associated with development. Fauna species are scored based on seven criteria: local 

occurrence, local population trend, continent-wide population trend, habitat dependence, 

sensitivity to development, area-sensitivity, and patch isolation sensitivity. With the use of this 

ranking system, communities or species of regional concern, ranked L1 to L3, now replace the 

idea of rare communities or species. Rarity (local occurrence) is still considered but is now one of 

many criteria that make up the L-ranks, making it possible to recognize communities or species of 

regional concern before they have become rare.  

 

In addition to the L1 to L3 ranked species, a large number of currently common or secure species 

at the regional level are considered of concern in the urban context. These are the species 

identified with an L-rank of L4. Although L4 species are widespread and frequently occur in 

relatively intact urban sites, they are vulnerable to long-term declines. 

 

 

3.1  Vegetation Community and Flora and Fauna Species   

Vegetation community and flora and fauna species data were collected through field surveys. 

These surveys were done during the appropriate times of year to capture breeding status in the 

case of amphibians and birds, and during the optimal growing period of the various plant species 

and communities. 

 

Vegetation communities and flora species were surveyed concurrently. Botanical field-work for the 

site was conducted in two visits in spring and summer 2010 (Table 2). Vegetation community 

designations were based on the Ecological Land Classification (ELC) and determined to the level 

of vegetation type (Lee et al. 1998). Community boundaries were outlined onto printouts of 2007 

digital ortho-rectified photographs (ortho-photos) to a scale of 1:2000 and then digitized in 

ArcView. Flora species of regional concern (ranked L1 to L3) were mapped as point data with 
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approximate number of individuals seen. A list of all species observed was documented for the 

site. 

 

Fauna data were collected by the TRCA from April to July. The spring surveys searched primarily 

for frog species of regional concern but recorded incidentally the presence of any early-spring 

nocturnal bird species (owls and American woodcocks). Surveys in late-May, June and July were 

concerned primarily with the mapping of breeding bird species of regional concern. As per the 

TRCA data collection protocol breeding bird surveys are carried out by visiting all parts of a site at 

least twice during the breeding season (last week of May to mid-July) to determine the breeding 

status of each mapped point.  The methodology for identifying confirmed and possible breeding 

birds follows Cadman et al. (2007). All initial visits are to be completed by the end of the third 

week of June. The field-season is to be organized so that by late June only repeat visits are being 

conducted. It is imperative that any visit made in the first half of June is subsequently validated by 

a second visit later in the season. At the beginning of the 2010 fauna survey it was decided that 

records of both regional species of concern (ranked L1 to L3) and urban species of concern (L4) 

would be mapped even though the woodlot’s surroundings are mostly rural. This was due to the 

small size and isolation of the site. Records were mapped as point data with each point 

representing a possible breeding bird. The earlier survey, conducted as part of the 2004 

Agricultural Preserve inventory, only mapped the L1 to L3 species (this is an important 

consideration in any comparisons made between the two data sets).  

 

Table 1. Schedule of TRCA biological surveys at Markham East Woodlot 

Survey Item Survey Dates Survey Effort (hours) 

Vegetation Communities and 

Flora Species 

21st May, 22nd July, and 7th Sep 

2010 
9 hours 

Frogs and Nocturnal Spring Birds 22nd April, 2004, and 4th April 2010 1 hour 

Breeding Songbirds 
16th June and 6th July, 2004,  

21st May and 21st June, 2010. 
4.5 hours 

 
4.0  Results and Discussion 
 

The woodlot’s isolation in a fragmented landscape has paradoxical effects. On the one hand, it is 

more-or-less disconnected from the surrounding natural system. On the other hand however, the 

woodlot is insulated from most disturbances caused by human activity. There is a single 

residence backing on to the east end of the study area but otherwise direct disturbance within the 

woodlot is likely to be very low. The more indirect (off-site) disturbance associated with the 

surrounding roads likely has more influence on the flora and fauna communities; the woodlot is 

effectively an island in a landscape of agriculture and busy roads.   
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4.1  Vegetation Community Findings for Markham East Woodlot 

4.1.1 Vegetation Community Representation 

The Markham East Woodlot is a small site with a total of 10 different ELC vegetation community 

types (Appendix 1; Map 2). There were four forest communities, one successional community, 

four wetlands, and one meadow. One plantation and one successional community were recorded 

solely as complexes and/or inclusions within other communities. Upland deciduous forest 

dominates the site, but there are significant elements of wetland and semi-closed treed 

successional habitat. 

 

The site has 5.9 hectares of forest, over half of the whole study area land base. Most of this is Dry-

Fresh Sugar Maple Deciduous Forest (FOD5-1), covering 4.7 hectares. There are smaller areas of 

Fresh-Moist Sugar Maple – Ash Deciduous Forest (FOD6-1), Fresh-Moist Sugar Maple – 

Hardwood Deciduous Forest (FOD6-5), and the younger Fresh-Moist Poplar Deciduous Forest 

(FOD8-1). 

 

A sizeable portion of the woodlot (2.7 hectares) is actually Native Successional Deciduous 

Woodland (CUW1-A3), with less than 60% tree canopy closure. This is a dense growth of a variety 

of successional native woody species including poplar (Populus spp.), elm (Ulmus americana), 

ash (Fraxinus spp.), buckthorn (Rhamnus cathartica), and hawthorns (Crataegus spp). The 

presence of hawthorn suggests that cow pasture was one of the previous land uses (Marks 2001). 

A small area of Native Forb Meadow (CUM1-A) (0.6 hectare) occurs near the residence on the 

east side of the site. 

 

Wetlands cover just 1.5 hectares but are a very important feature. Most of this is treed swamp. 

There are 0.9 hectares of Poplar Mineral Deciduous Swamp (SWD4-3) and 0.5 hectares of Silver 

Maple Mineral Deciduous Swamp (SWD3-2). A tiny gap in the woodlot is Jewelweed Mineral 

Meadow Marsh (MAM2-9) and there is another very small area of exposed wet subsoil at the 

southwest corner of the site that has developed into a Mineral Fen Meadow Marsh (MAM5-1). 

 

Exotic species are prominent in the successional woodland and younger poplar forest and 

swamp, but scarce in the mature sugar maple forest and silver maple swamp. The former areas 

have clearly experienced some agricultural disturbance in the past. 

 

4.1.2 Vegetation Communities of Concern 

The vegetation communities that occur in the TRCA jurisdiction are scored and given a local rank 

from L1 to L5 based on the two criteria mentioned in Section 3.0. Vegetation communities with a 

rank of L1 to L3 are considered of regional concern in the jurisdiction while L4 communities are 

considered of concern in the urban portion of the jurisdiction. On the other hand, community 

ranks do not take into account the intactness or quality of individual examples of communities; 

thus, a common type of vegetation community may be of conservation concern at a particular site 

because of its age, intact native ground layer, or other considerations aside from rank. 
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All the communities at the Markham East Woodlot with the exception of the four wetlands have a 

rank of L5 (Map 2), which means that they are generally well-represented in the TRCA jurisdiction, 

not strongly restricted to certain conditions, and secure. The L5 forest communities, however, are 

relatively intact with native species dominating the ground layer and almost no exotic species 

present. This is in spite of some evidence of selective logging in the not-too-distant past (circa 

1990s). 

 

Of the wetlands, the Mineral Fen Meadow Marsh (MAM5-1) has a rank of L2 although this one is 

not a dramatically high-quality example. The two deciduous swamps and the small Jewelweed 

Mineral Meadow Marsh (MAM2-9) have a rank of L4. Vernal pools are present in the swamps, 

successional woodlands, and moister phases of the sugar maple forest, emphatically so in the 

Silver Maple Mineral Deciduous Swamp (SWD3-2). This feature is a result of the heavy soils and 

relatively level tableland topography of the site. 

 

 

4.4  Flora Species Findings for Markham East Woodlot 

4.2.1 Flora Species Representation 

The Markham East Woodlot had a total of 183 species of vascular plants recorded in 2010 (see 

Appendix 2). Of these, 124 are native (68%). The modest number of species recorded is due to 

the small size of the site; floristic biodiversity is actually reasonably high. The proportion of exotic 

species is also relatively low for TRCA sites. Exotics are largely confined to the younger vegetation 

types along the southern part of the woodlot. There were no planted species observed. 

 

4.2.2 Flora Species of Concern 

There are 8 vascular plant species of regional conservation concern (rank L1 to L3) and an 

additional 38 L4 species (ranks described in Section 3.0). Appendix 2 lists plant species by ranks 

and locations are shown on Map 3. The ranks are based on sensitivity to human disturbance 

associated with development; and habitat dependence, as well as on rarity (TRCA 2010). Rarity is 

defined as being found in six or fewer of the forty-four 10x10  km UTM grid squares that cover the 

TRCA jurisdiction. In most cases, the species are not currently rare but are at risk of long-term 

decline due to the other criteria. One sedge species at Markham East is regionally-rare: spreading 

wood sedge (Carex laxiculmis). 

 

The eight species of regional concern are habitat specialists to some extent. Spreading wood 

sedge, oval-headed sedge (Carex cephalophora), and Christmas fern (Polystichum 

acrostichoides) are associated with deciduous forest. A large proportion of the other forest 

sedges, spring ephemerals, and secondary tree species are ranked L4. Marsh cinquefoil 

(Potentilla palustris) and hop sedge (Carex lupulina) are in the silver maple swamp; while 

LeConte’s violet (Viola affinis) is found in moist successional to swampy areas. Pringle’s hawthorn 
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(Crataegus pringlei) and a couple of other hawthorn species are associated with the successional 

woodland. Blue-eyed grass (Sisyrinchium montanum) is found in the small mineral fen area. 

 

Vulnerability to impacts caused by nearby development or human land use generally is another 

factor affecting species of concern. In the case of the Markham East Woodlot, the flora species are 

at some risk from being overrun by invasive exotics. This is particularly true of the forest sedges 

and ferns that are long-lived and shade-tolerant but grow and disperse slowly. Hawthorns grow 

well in disturbed post-agricultural landscapes but do not compete well in the long term with the 

invasive buckthorn. The other main vulnerability at this site pertains to the wetland species such 

as LeConte’s violet: drying of the habitat due to hydrological interference, drainage ditches, or 

climate change may render conditions no longer suitable for them. Given the site’s relative 

isolation, trampling and runoff are currently insignificant factors, although there may be some salt 

drift from nearby highways. 

 

Invasive Species 

 

Invasive exotic plants are largely confined to the successional woodland and younger forest 

poplar stands. The mature deciduous forest and swamp are remarkably free of them; for example, 

garlic mustard (Alliaria petiolata), which is in many if not most TRCA jurisdiction forests, was not 

even observed anywhere at the Markham East Woodlot. 

 

However, two species are problematic: dog-strangling vine (Cynanchum rossicum) and 

buckthorn. There is a large population of the former in the southwest corner of the woodlot (Fresh-

Moist Poplar Deciduous Forest). Dog-strangling vine is able to invade and dominate areas due to 

its prolific seed production, high seed viability, and competitive growth (TRCA 2008). At present, 

there are no effective control measures for large populations; however, the patch at Markham East 

may be localized enough to allow for control. Buckthorn dominates the understorey of the 

successional woodland and younger forest types along the southern part of the site, and there are 

small amounts of English hawthorn (Crataegus monogyna), shrub honeysuckle (Lonicera x bella) 

and Manitoba maple (Acer negundo). 

 

4.3  Fauna Species Findings for Markham East Woodlot 

4.3.1 Fauna Species Representation 

The TRCA fauna surveys at Markham East Woodlot in 2010 documented a total of 20 bird species 

and one herpetofauna species, bringing the total number of possible breeding vertebrate fauna 

species identified by the TRCA to 21. The survey previously conducted in 2004 recorded one 

additional species, vesper sparrow (Pooecetes gramineus), although this open country obligate is 

associated with the surrounding farmland and should not be considered in the species list for the 

forest patch. 

 

This total is rather low given the location of the site and it is fairly certain that several non-avian 

species have been missed in the survey, e.g. raccoon (Procyon lotor) and striped skunk (Mephitis 
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mephitis), but the survey protocol is directed primarily at fauna that can be detected by audio 

clues (birds and frogs). Refer to Appendix 3 for a list of the fauna species and their corresponding 

L-ranks. 

 

4.3.2 Fauna Species of Concern 

Fauna species, like vegetation communities and flora species, are considered of regional concern 

if they rank L1 to L3 based on their scores for the seven criteria mentioned in Section 3.0. Since 

the subject site is situated within the urban zone this report also considers those species ranked 

as L4, i.e. those species that are of concern in urban landscapes. 

  

Fauna surveys at the study area reported eight bird species of regional and urban concern (L1 to 

L4), including two L3 bird species: American redstart (Setophaga ruticilla) and wood thrush 

(Hylocichla mustelina). In addition there was one herpetofauna of regional concern: the L2 ranked 

wood frog (Rana sylvatica), bringing the total to nine fauna species of regional and urban concern. 

Locations of these breeding fauna are depicted on Map 4. The report of an American woodcock 

(Scolopax minor) – another L3 species -  displaying in the farm field to the south of the forest block 

suggests the possibility that this species may nest within the study area, however, the date of the 

record falls before the threshold dates given for migrant woodcocks. 

 

Local occurrence is one of seven scoring criteria for fauna species and is based on TRCA data 

and information from the Natural Heritage Information Centre (NHIC) of the Ontario Ministry of 

Natural Resources (OMNR) (NHIC 2008). Using local occurrence as a measure of regional rarity, 

any species that is reported as a probable or confirmed breeder in fewer than ten of the forty-four 

10x10 km UTM grid squares in the TRCA jurisdiction is considered regionally rare (i.e. scores 

three to five points for this criterion) (TRCA, 2010).  None of the species reported from the 

Markham East Woodlot, either in 2004 or 2010 satisfies this criterion. As is the case with flora, 

most regionally rare fauna species have other associated factors that explain their vulnerability 

and need to be taken into account in conservation strategies. 

 

Sensitivity to development is another criterion used to determine the L-rank of fauna species. A 

large number of impacts that result from local land use, both urban and agricultural, can affect the 

local fauna. These impacts – considered separately from the issue of actual habitat loss – can be 

divided into two distinct categories. The first category involves changes that arise from local 

urbanization that directly affect the breeding habitat of the species in question. These changes 

alter the composition and structure of the vegetation communities; for example, the clearing and 

manicuring of the habitat (e.g. by removal of dead wood and clearance of shrub understorey). The 

second category of impacts involves changes that directly affect individuals of the species in 

question. Examples include increased predation from an increase in the local population of 

predator species that thrive alongside human developments (e.g. blue jays, Cyanocitta cristata; 

American crows, Corvus brachyrhynchos; squirrels, raccoons and house cats); parasitism (from 

facilitating the access of brown-headed cowbirds, Molothrus ater, a species which prefers more 

open, edge-type habitat); competition (for nest-cavities with bird species such as house sparrows, 
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Passer domesticus; and European starlings, Sturnus vulgaris); flushing (causing disturbance and 

abandonment of nest) and, sensitivity to pesticides. 

 

Fauna species are considered to have a high sensitivity to development if they score three or 

more points (out of a possible five) for this criterion. At Markham East Woodlot, seven of the nine 

species that are ranked L1 to L4 receive this score and are therefore considered sensitive to one 

or more of the impacts associated with development. Three of these species are ranked L1 to L3 

(American redstart, L3, wood thrush, L3, and wood frog, L2) and their presence is certainly 

significant, especially since the two L3 species held multiple territories on the site in both survey 

years suggesting that the species are indeed well-established on the site. The third species, wood 

frog, is ranked even higher at L2, although the record from 2010 is of an individual observed in 

late July in summer foraging habitat, and, as yet, there has been no indication that the species is 

actually breeding on the site. The spring amphibian survey failed to document any calling activity 

for this species on the site but the location of the small pond at the rear of the east-end residence 

suggests that there is an opportunity for a small population to persist in this rather isolated forest 

fragment. Certainly, the surrounding landscape – the Little Rouge corridor and the West Duffins 

corridor – hold small populations of this sensitive species but dispersal and recruitment to and 

from these neighbouring populations would be quite difficult given the presence of barriers such 

as busy roads. 

 

Until recently, American redstart was believed to be highly area sensitive and thereby somewhat 

scarce within the TRCA jurisdiction, however it is now frequently encountered in riparian 

situations, especially in this eastern end of the region. The riparian forest associated with the lower 

Duffins Creek has a healthy population of American redstarts and surveys along the middle 

reaches of the creek in 2005 documented small numbers. The isolation of the Markham East 

Woodlot forest patch is not as problematic for avian fauna as it is for herps and mammals, and 

certainly this appears to be reflected in the recruitment of both American redstarts and wood 

thrushes. 

 

The three higher ranked species are persisting at this site because although the forest patch is 

rather small, the matrix influence is fair, and in fact the isolation of the patch also works against 

excessive human disturbance. It is important to understand that negative matrix influences are not 

solely associated with the proximity of urban and suburban developments; many of the negative 

influences can be transferred deep within an otherwise intact natural matrix by extensive trail 

networks. Extensive public use of a natural habitat can have substantial negative impact through 

the cumulative effects of hiking, dog-walking and biking on the site. Currently, these impacts do 

not have any bearing on the subject lands.  

 

The tendency for local urbanization to be accompanied by the clearing and maintenance of 

woodlands and thickets in the vicinity dramatically disrupts any species that is dependent on such 

scrub cover for nesting or foraging, and certainly several of the sensitive bird species at the 

Markham East Woodlot have such specific requirements (e.g. grey catbird, Dumetella 

carolinensis, and American redstarts). However, it is interesting to note the complete lack of any 

sensitive ground-nesting species in the forest habitat.  
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Ground-nesting species are highly susceptible both to increased predation from ground-foraging 

predators that are subsidized by local residences (house cats, raccoons) and to repeated flushing 

from the nest (by pedestrians, off-trail bikers and dogs) resulting in abandonment and failed 

breeding attempts. These same disturbances also have considerable impact on wood frogs in 

their upland summer-foraging and winter-hibernating habitat.  

 

Various studies have shown that many bird species react negatively to human intrusion (i.e. the 

mere presence of people) to the extent that nest-abandonment and decreased nest-attentiveness 

lead to reduced reproduction and survival. One example of such a study showed that abundance 

was 48% lower for hermit thrushes (a ground-nesting/foraging species) in intruded sites than in 

the control sites (Gutzwiller and Anderson 1999). Elsewhere, a recent study reported that dog-

walking in natural habitats caused a 35% reduction in bird diversity and a 41% reduction in 

abundance, with even higher impacts on ground-nesting species (Banks and Bryant 2007). 

 

Area sensitivity is a scoring criterion that can be closely related to the issue of a species need for 

isolation. Fauna species are scored for area sensitivity based on their requirement for a certain 

minimum size of preferred habitat. Species that require large tracts of habitat (>100 hectares in 

total) score the maximum five points, while species that either show no minimum habitat 

requirement, or require <1 hectare in total, score one point. Species scoring three points or more 

(require ≥5 hectares in total) are deemed area sensitive species. Researchers have shown that for 

some species of birds, area sensitivity is a rather fluid factor, dependent and varying inversely with 

the overall percentage forest cover within the landscape surrounding the site where those species 

are found (Rosenburg et al. 1999). Six of the fauna species of regional and urban concern that 

were identified are considered area sensitive.  

 

Species’ patch-size constraints are due to a variety of factors including foraging requirements and 

the need for isolation within a habitat block during nesting. In the latter case, regardless of the 

provision of a habitat patch of sufficient size, if that block is seriously and frequently disturbed by 

human intrusion, such species will be liable to abandon the site. Such a variety of habitat needs 

are more likely satisfied within a larger extent of forest cover. This same quantity of forest also 

likely provides any standing deadwood to accommodate the cavity-nesting great-crested 

flycatcher (Myiarchus crinitus). 

 

The woodlot is large enough to support several pairs of wood thrush, a species which scores 

three points under this criterion, indicating a requirement for forest patches of at least five 

hectares. This area requirement is one grade down from that indicated for ovenbird (Seiurus 

auricapillus), a species that is conspicuous by its absence at Markham East Woodlot, and a 

species that requires a forest patch of at least 20 hectares. The overall percent forest cover in the 

landscape is also a limiting factor for many forest dependent species. The nearest record of 

ovenbird in the TRCA database is 3.5 km to the south-east of the site, in a location where 

landscape forest cover increases. To the north of the site is a large expanse of primarily 

agricultural land where forest cover is very low, and there are no ovenbirds. Wood thrushes on the 

other hand seem to fare much better in the sparsely forested landscape to the north. It is possible 
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therefore that the absence of ovenbird at Markham East Woodlot is not just a local issue but is 

more to do with the larger scale problem of lack of forest cover at the landscape level. 

 

Patch isolation sensitivity in fauna measures the overall response of fauna species to 

fragmentation and isolation of habitat patches. One of the two main aspects of this scoring 

criterion is the physical ability or the predisposition of a species to move about within the 

landscape and is related to the connectivity of habitat within a landscape. The second main 

aspect is the potential impact that roads have on fauna species that are known to be mobile. Thus 

most bird species score fairly low for this criterion (although they prefer to forage and move along 

connecting corridors) whereas many herpetofauna score very high (since their life cycle requires 

them to move between different habitat types which may increase likelihood of roadkill). One 

example of how this criterion affects species populations is the need for adult birds to forage for 

food during the nestling and fledgling stage of the breeding season. By maintaining and 

improving the connectivity of natural cover within the landscape (e.g. by reforestation of 

intervening lands) we are able to positively influence the populations of such species, improving 

their foraging and dispersal potential. 

 

Only the wood frog scores significantly in this criterion. Wood frogs embark on annual seasonal 

migrations to and from wetland breeding habitats and are highly susceptible to road-kill. The 

report from Markham East Woodlot refers to a single animal in upland forest habitat in late July. 

There is a potential breeding pool within the forest block which would therefore mean that all 

habitat elements required for this species to complete its life cycle are present on site, thus 

precluding the need for the species to move far across the local landscape. However, such a 

situation, where dispersal and recruitment are diminished, leads to potential inbreeding in the 

population and a heightened susceptibility to local extirpation events. It is possible that this 

individual had dispersed from a neighbouring small population, the nearest of which would be 500 

metres to the west, requiring the animal to cross both a railway and the at times rather busy 

Highway 7.  

 

Fauna species that score greater than three points under the habitat dependence criterion are 

considered habitat specialists. These species exhibit a combination of very specific habitat 

requirements that range from their microhabitat (e.g. decaying logs, aquatic vegetation) and 

requirements for particular moisture conditions, vegetation structure or spatial landscape 

structures, to preferences for certain community series and macro-habitat types. The only fauna 

species that occurs in the Markham East Woodlot that is considered a habitat specialist is wood 

frog, requiring a suite of different habitat types in order to successfully complete its life-cycle. 

Other species on the site have requirements for specific habitat elements such as forest interior 

type habitat (wood thrush), naturally occurring nest-cavities (great-crested flycatcher) and a good 

shrub understory or edge (rose-breasted grosbeak, Pheucticus ludovicianus). 

 

Representation is essentially the presence or absence of a species at a site. However, beyond 

mere representation of single species is the idea that a natural system can be considered as a 

healthy functioning system if there is an association of several species thriving within that system. 

Each habitat type supports particular species associations. As the quality of the habitat patch 
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improves so will the representation of flora and fauna species within that habitat. In this way 

representation biodiversity is an excellent measure of the health of a natural system. The presence 

of so few habitat dependent species, in particular, species that are dependent on forest, initially 

suggests that the forest habitat at the study area is not functioning at a particularly high level, 

however, the presence of multiple territories for sensitive forest species such as wood thrush and 

American redstart indicates otherwise. What appears to be lacking from the forest habitat is any 

representation of ground- or low-nesting species, and it is this absence which diminishes the 

overall quality of this forest’s fauna representation. 

 

 

5.0    Recommendations  
 

The recommendations for the Markham East Woodlot are given in relation to the regional targets 

for natural heritage in the TRCA jurisdiction. To reach the regional targets for quality distribution 

and quantity of natural cover, every site will require its own individualized plan of action. Following 

is a short summary of the site within the regional context, followed by specific recommendations. 

 

5.1  Site Highlights 

 Small and rather isolated block of forest habitat 
 10 vegetation types observed, including mature sugar maple forest, swamp, and 

successional habitats and a small mineral fen meadow marsh 
 183 flora species observed; 8 L1 to L3 plants; flora include forest and wetland species 
 Forest habitat is relatively free of invasive exotic species or trampling disturbance 
 Total of 21 vertebrate fauna species observed which is rather low given the wood-lot 

size and the rural matrix influence 
 Wood frog was observed in suitable summer-foraging habitat in late July 
 The forest patch supports multiple territories of two forest species, American redstart 

and wood thrush. 
 10.6 hectares of natural cover present  

 

5.2 Site Recommendations 

Protect and Maximize Benefits between Markham East Woodlot and Wider Natural System 

 

Recommendations based on this objective address the landscape ecology indicators of patch 

size/shape and matrix influence, as well as connections to the larger system. 

 

Optimize Patch Size and Shape, Forest Interior 

 

The more that natural cover is retained at the study area and vicinity, the better it can support a 

healthy level of biodiversity. Development or other activities at the site should be directed away 

from existing natural cover. Increasing natural cover through strategic plantings and restoration 

will improve the patch size, shape and facilitate in reducing negative matrix influences. The larger 
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a habitat block, the more resilient the associated fauna and flora communities are to 

developments within the landscape or to increased user pressure. 

 

 Any opportunity to restore forest habitat on land adjacent to the study area, increasing the 

current 9.5 hectares, will help to protect the existing population of wood thrush and 

American redstart, and possibly encourage recruitment of more sensitive forest species 

such as ovenbird and scarlet tanager (Piranga olivacea). 

 

 When planning any reforestation of agricultural or meadow lands, consideration should be 

made for the presence of species such as bobolink (Dolichonyx oryzivorus), vesper 

sparrow and eastern meadowlark (Sturnella magna). 

 

Minimize Negative Matrix Influence 

 

Landscape metrics indicate that the matrix influence at the site is largely neutral (emanating from a 

primarily agricultural matrix). However, the small size of the site means that even a low level of 

negative matrix influence is likely to have a profound effect and in fact may go some way to 

explaining the absence of certain forest fauna elements on the site (i.e. ground- and low-nesting 

species). Such low-level negative matrix influence could come from even a single family residence 

such as the one on the east side of the site. It appears that this residence is no longer being used 

and therefore it is possible that changes will occur in the fauna diversity on the site.  

 

 Any new tenants/owners for the on-site residence should be actively engaged in 

stewardship issues relating to the forest patch attached to their residence, e.g. the need to 

keep pets from wandering freely through the woodlot. 

 

 Plans for the site should focus on biological conservation and habitat instead of recreation, 

both because it is free of recreational impacts and also because it is inaccessible to users. 

 

 Those invasive plants that are now present should be controlled. Because the site is fairly 

small and isolated, it may be possible to control the dog-strangling vine and buckthorn as 

well as the less-established invasive species. This becomes all the more important as 

additional lands adjacent to the woodlot are converted to restoration areas, to prevent their 

recruitment as additional dog-strangling vine habitat. 

 

Improve Connectivity to Nearby Habitat 

 

Perhaps, the feature of this site that has the greatest influence on the condition of the fauna 

diversity is its almost complete isolation from the surrounding larger landscape. On three sides, 

west, north and east, the site is bound by roads and railways. To the south is the Hwy 407 but with 

a narrow gap allowing passage to and from extensive agricultural land and finally the natural cover 

associated with the Little Rouge River valley. There is no unobstructed ingress (or egress) to this 

patch of forest cover. This does not necessarily cause any problems for the avian fauna of the site 

but may have considerable impact on amphibian and reptile populations. It would be difficult for 
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local recruitment to be able to compensate for any on-site extirpations since movement across the 

local landscape is so compromised.  

 

 The only way to address the existing habitat connectivity issues for amphibians, reptiles, 

and small mammals would be to install appropriate culverts running beneath the roads to 

the east and west of the site. Although the natural cover to the east (associated with the 

Duffins Creek) is closer, the more distant natural cover to the west (closer to the Little 

Rouge River) has been documented as holding small breeding populations of wood frogs, 

the species which was reported from Markham East Woodlot in July 2010. 

 

 Other fauna and plants may be less compromised in their dispersal across a landscape 

that is fragmented by roads, but there should be an investigation into other possible ways 

to improve connectivity of habitat patches in the area. 

 

  

 There is a narrow and indirect but mostly uninterrupted land access from the Markham 

East Woodlot to natural cover along the Little Rouge. This corridor starts southwest of the 

Markham East Woodlot and extends between Highways 7 and 407. This corridor should 

be a particular focus for restoration efforts, including possible landscaping measures to 

mitigate the impact of the road matrix along it (e.g. berms to block road salt drift and 

exclude storm water runoff). 

 

Before going to such expense to enhance amphibian movement across the landscape it would be 

important to determine whether or not wood frogs actually breed in the small wetland on site.  

 

Improve Habitat Quality 

 

Efforts should be made to improve the quality of existing habitat, and to ensure that restoration 

work matches site conditions. 

 

 Invasive species control should be set up pro-actively, before farm fields are converted, 

so as to prevent seeding into new restoration areas. 

 

 Vegetation and species selection for planting in restoration areas should be targeted 

according to topography and drainage.  

 

 Vernal pools for amphibians should be created in restoration areas where conditions are 

appropriate, particularly if the existing wetland proves to already provide frog breeding 

opportunities. The generally heavy, impermeable character of the soils observed on-site 

suggests favourable conditions for this kind of restoration project. 
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Appendix 1: Markham East Woodlot Vegetation Communities 2010

Tot. Local
area Local Geophy. Total Rank
# ha Occur. Requir. Score (2010-04)

Forest
FOD5-1 Dry-Fresh Sugar Maple Deciduous Forest 4.7 1.0 0.0 1.0 L5
FOD6-1 Fresh-Moist Sugar Maple - Ash Deciduous Forest 0.3 2.0 0.0 2.0 L5
FOD6-5 Fresh-Moist Sugar Maple - Hardwood Deciduous Forest 0.5 1.5 0.0 1.5 L5
FOD8-1 Fresh-Moist Poplar Deciduous Forest 0.3 1.0 0.0 1.0 L5

Successional
CUW1-A3 Native Deciduous Successional Woodland 2.7 1.5 0.0 1.5 L5

Wetland
SWD3-2 Silver Maple Mineral Deciduous Swamp 0.5 2.5 2.0 4.5 L4
SWD4-3 Paper Birch - Poplar Mineral Deciduous Swamp 0.9 2.0 2.0 4.0 L4
MAM5-1 Mineral Fen Meadow Marsh 0.1 3.5 3.0 6.5 L2
MAM2-9 Jewelweed Mineral Meadow Marsh 0.05 2.0 1.0 3.0 L4

Meadow
CUM1-A Native Forb Meadow 0.6 1.5 0.0 1.5 L5

Total Natural Cover (ha) 10.6

Total Forest Cover (ha and %) 5.9 55%
Total Successional Cover (ha & %) 2.7 25%
Total Wetland Cover (ha & %) 1.5 14%
Total Meadow Cover (ha & %) 0.6 6%

Total L1-L3 community cover (ha & %) 0.1 1%
Total L4 community cover (ha & %) 1.4 13%
Total L5 community cover (ha & %) 9.2 86%
Total L+ community cover (ha & %) 0.0 0%

ELC Code

Scores
Vegetation Type                                                                                                      

(* indicates present as inclusion and/or complex only)
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Appendix 2: Markham East Woodlot Flora (2010)
Local Popn. Hab. Sens. Total Rank

Occur. Trend Dep. Dev. Score TRCA
Scientific Name Common Name 1-5 1-5 0-5 0-5 2-20 (03/2009)

Potentilla palustris marsh cinquefoil 3 5 4 5 17 L2
Carex cephalophora oval-headed sedge 3 3 4 4 14 L3
Carex laxiculmis var. laxiculmis spreading wood sedge 4 3 5 3 15 L3
Carex lupulina hop sedge 2 4 4 4 14 L3
Crataegus pringlei Pringle's hawthorn 3 3 5 3 14 L3

Polystichum acrostichoides Christmas fern 1 3 5 5 14 L3
Sisyrinchium montanum blue-eyed grass 2 3 4 5 14 L3
Viola affinis Le Conte's violet 3 4 4 3 14 L3
Acer saccharinum silver maple 1 2 5 3 11 L4
Bidens tripartitus three-parted beggar's-ticks 3 2 4 2 11 L4
Boehmeria cylindrica false nettle 2 4 4 3 13 L4
Cardamine diphylla broad-leaved toothwort 2 3 4 4 13 L4
Carex arctata nodding wood sedge 2 4 2 3 11 L4
Carex communis fibrous-rooted sedge 2 4 3 3 12 L4
Carex deweyana Dewey's sedge 2 4 3 3 12 L4
Carex gracillima graceful sedge 2 3 4 2 11 L4
Carex hirtifolia hairy wood sedge 2 3 4 3 12 L4

Carex peckii Peck's sedge 3 3 4 3 13 L4
Carex pedunculata early-flowering sedge 2 3 3 3 11 L4
Carex pensylvanica Pennsylvania sedge 2 4 3 4 13 L4
Carex pseudo-cyperus pseudocyperus sedge 2 3 3 4 12 L4
Carpinus caroliniana ssp. virginiana blue beech 1 3 4 3 11 L4
Carya cordiformis bitternut hickory 2 4 4 2 12 L4
Caulophyllum giganteum long-styled blue cohosh 2 3 4 4 13 L4
Crataegus cf. holmesiana Holmes' hawthorn 3 3 4 3 13 L4
Crataegus submollis Emerson's hawthorn 3 3 4 3 13 L4
Danthonia spicata poverty oat grass 2 4 3 4 13 L4
Dryopteris intermedia evergreen wood fern 2 4 4 3 13 L4
Epifagus virginiana beech-drops 2 3 5 2 12 L4
Epilobium coloratum purple-leaved willow-herb 2 3 4 2 11 L4

Eupatorium perfoliatum boneset 1 3 4 3 11 L4
Fagus grandifolia American beech 1 4 3 4 12 L4
Lycopus uniflorus northern water-horehound 2 3 3 3 11 L4
Maianthemum canadense Canada May-flower 1 4 1 5 11 L4
Panicum acuminatum var. acuminatum hairy panic grass 2 3 3 3 11 L4
Pinus strobus white pine 1 4 3 4 12 L4
Prunella vulgaris ssp. lanceolata heal-all (native) 4 2 3 2 11 L4
Quercus rubra red oak 1 4 2 4 11 L4
Salix amygdaloides peach-leaved willow 2 2 5 3 12 L4
Scirpus validus soft-stemmed bulrush 2 2 5 3 12 L4
Sium suave water-parsnip 3 2 4 4 13 L4
Thelypteris palustris var. pubescens marsh fern 2 4 2 4 12 L4

Thuja occidentalis white cedar 1 4 1 5 11 L4
Trillium erectum red trillium 1 4 3 5 13 L4
Trillium grandiflorum white trillium 1 3 4 5 13 L4
Tsuga canadensis eastern hemlock 1 4 3 5 13 L4
Acalypha virginica var. rhomboidea three-seeded mercury 3 1 2 0 6 L5
Acer saccharum ssp. saccharum sugar maple 1 3 0 2 6 L5
Achillea millefolium ssp. lanulosum woolly yarrow 2 2 0 1 5 L5
Actaea rubra red baneberry 2 3 1 3 9 L5
Agrimonia gryposepala agrimony 2 2 0 2 6 L5
Alisma plantago-aquatica water-plantain 2 2 4 2 10 L5
Ambrosia artemisiifolia common ragweed 2 1 3 0 6 L5
Apocynum cannabinum hemp dogbane 2 2 2 2 8 L5

Arisaema triphyllum Jack-in-the-pulpit 1 3 2 3 9 L5
Asclepias syriaca common milkweed 2 2 0 2 6 L5
Aster ericoides ssp. ericoides heath aster 2 1 2 1 6 L5
Aster lanceolatus ssp. lanceolatus panicled aster 1 2 3 1 7 L5
Aster lateriflorus var. lateriflorus calico aster 2 2 3 2 9 L5
Aster novae-angliae New England aster 1 2 2 1 6 L5
Athyrium filix-femina var. angustum northeastern lady fern 2 3 1 3 9 L5
Bidens frondosus common beggar's-ticks 2 1 4 0 7 L5
Carex bebbii Bebb's sedge 2 2 3 3 10 L5
Carex blanda common wood sedge 2 2 1 2 7 L5
Carex cristatella crested sedge 2 2 4 1 9 L5
Carex granularis meadow sedge 2 2 1 3 8 L5
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Appendix 2: Markham East Woodlot Flora (2010)
Local Popn. Hab. Sens. Total Rank

Occur. Trend Dep. Dev. Score TRCA
Scientific Name Common Name 1-5 1-5 0-5 0-5 2-20 (03/2009)

Carex radiata straight-styled sedge 2 2 2 2 8 L5
Carex rosea curly-styled sedge 2 2 3 2 9 L5
Carex vulpinoidea fox sedge 2 2 4 1 9 L5
Circaea lutetiana ssp. canadensis enchanter's nightshade 2 1 1 1 5 L5
Cornus alternifolia alternate-leaved dogwood 2 2 1 2 7 L5

Cornus stolonifera red osier dogwood 1 2 0 3 6 L5
Dryopteris carthusiana spinulose wood fern 2 3 2 2 9 L5
Echinocystis lobata wild cucumber 2 2 3 1 8 L5
Equisetum arvense field horsetail 1 2 1 1 5 L5
Erigeron annuus daisy fleabane 2 2 0 1 5 L5
Erigeron philadelphicus ssp. philadelphicus Philadelphia fleabane 2 2 0 1 5 L5
Erythronium americanum ssp. americanum yellow trout-lily 2 3 3 2 10 L5
Eupatorium maculatum ssp. maculatum spotted Joe-Pye weed 2 2 3 3 10 L5
Euthamia graminifolia grass-leaved goldenrod 2 1 4 1 8 L5
Fragaria virginiana wild strawberry 2 2 0 2 6 L5
Fraxinus americana white ash 1 2 0 3 6 L5
Fraxinus pennsylvanica var. pennsylvanica red ash 2 2 2 3 9 L5

Galium palustre marsh bedstraw 2 2 3 3 10 L5
Geum canadense white avens 2 2 1 2 7 L5
Glyceria striata fowl manna grass 2 2 1 2 7 L5
Hydrophyllum virginianum Virginia waterleaf 2 2 1 2 7 L5
Impatiens capensis orange touch-me-not 1 2 0 2 5 L5
Leersia oryzoides rice cut grass 2 2 3 2 9 L5
Lemna minor common duckweed 2 2 4 2 10 L5
Lysimachia ciliata fringed loosestrife 2 2 2 2 8 L5
Maianthemum stellatum starry false Solomon's seal 2 2 1 3 8 L5
Matteuccia struthiopteris var. pensylvanica ostrich fern 1 2 2 2 7 L5
Oenothera biennis common evening-primrose 2 1 1 1 5 L5
Onoclea sensibilis sensitive fern 2 3 1 3 9 L5
Ostrya virginiana ironwood 2 3 2 2 9 L5

Oxalis stricta common yellow wood-sorrel 3 1 1 1 6 L5
Parthenocissus inserta thicket creeper 1 2 0 1 4 L5
Podophyllum peltatum May-apple 1 3 3 3 10 L5
Populus balsamifera ssp. balsamifera balsam poplar 1 2 3 2 8 L5
Populus tremuloides trembling aspen 1 3 1 3 8 L5
Prunus serotina black cherry 2 2 0 2 6 L5
Prunus virginiana ssp. virginiana choke cherry 1 2 0 1 4 L5
Ranunculus abortivus kidney-leaved buttercup 2 3 1 2 8 L5
Rhus radicans ssp. rydbergii poison ivy (shrub form) 2 2 0 2 6 L5
Rhus typhina staghorn sumach 2 1 2 2 7 L5
Ribes cynosbati prickly gooseberry 2 3 2 2 9 L5
Rubus idaeus ssp. melanolasius wild red raspberry 1 1 0 1 3 L5

Rubus occidentalis wild black raspberry 2 1 0 1 4 L5
Salix eriocephala narrow heart-leaved willow 2 1 3 1 7 L5
Salix exigua sandbar willow 2 1 5 2 10 L5
Scirpus atrovirens black-fruited bulrush 2 2 4 2 10 L5
Scutellaria lateriflora mad-dog skullcap 2 2 3 3 10 L5
Solidago altissima tall goldenrod 1 2 0 0 3 L5
Solidago flexicaulis zig-zag goldenrod 2 1 3 2 8 L5
Solidago gigantea late goldenrod 2 1 1 1 5 L5
Solidago nemoralis ssp. nemoralis grey goldenrod 2 2 2 2 8 L5
Thalictrum dioicum early meadow rue 2 3 3 2 10 L5
Tilia americana basswood 1 4 2 3 10 L5
Ulmus americana white elm 1 4 0 2 7 L5

Urtica dioica ssp. gracilis American stinging nettle 2 3 2 2 9 L5
Viola conspersa dog violet 2 2 0 2 6 L5
Viola pubescens stemmed yellow violet 2 3 1 2 8 L5
Vitis riparia riverbank grape 1 1 0 0 2 L5
Agrostis gigantea redtop 3 3 L+
Anagallis arvensis scarlet pimpernel 5 5 L+
Arctium minus ssp. minus common burdock 3 3 L+
Bromus inermis ssp. inermis smooth brome grass 3 3 L+
Carex spicata spiked sedge 3 3 L+
Chelidonium majus celandine 3 3 L+
Chrysanthemum leucanthemum ox-eye daisy 3 3 L+
Cirsium arvense creeping thistle 2 2 L+
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Appendix 2: Markham East Woodlot Flora (2010)
Local Popn. Hab. Sens. Total Rank

Occur. Trend Dep. Dev. Score TRCA
Scientific Name Common Name 1-5 1-5 0-5 0-5 2-20 (03/2009)

Convolvulus arvensis field bindweed 4 4 L+
Coronilla varia crown vetch 4 4 L+
Crataegus monogyna English hawthorn 3 1 4 0 8 L+
Cynanchum rossicum dog-strangling vine 3 3 L+
Dactylis glomerata orchard grass 3 3 L+

Daucus carota Queen Anne's lace 3 3 L+
Echium vulgare viper's bugloss 4 4 L+
Epilobium parviflorum small-flowered willow-herb 4 4 L+
Epipactis helleborine helleborine 3 3 L+
Euonymus fortunei wintercreeper euonymus 5 5 L+
Festuca pratensis meadow fescue 3 3 L+
Hieracium caespitosum ssp. caespitosum yellow hawkweed 3 3 L+
Hieracium lachenalii blotched hawkweed 5 5 L+
Hieracium piloselloides smooth yellow hawkweed 3 3 L+
Hypericum perforatum common St. Johnswort 3 3 L+
Inula helenium elecampane 3 3 L+
Juniperus cf. chinensis Chinese juniper L+

Ligustrum vulgare privet 5 5 L+
Linaria vulgaris butter-and-eggs 3 3 L+
Lonicera x bella shrub honeysuckle 3 3 L+
Malus pumila apple 2 2 L+
Medicago lupulina black medick 3 3 L+
Myosotis scorpioides true forget-me-not 3 3 L+
Phleum pratense Timothy grass 3 3 L+
Pinus sylvestris Scots pine 3 3 L+
Plantago major common plantain 3 3 L+
Poa compressa flat-stemmed blue grass 3 3 L+
Poa pratensis ssp. pratensis Kentucky blue grass 3 3 L+
Potentilla recta sulphur cinquefoil 3 3 L+
Prunus avium mazzard cherry 5 5 L+

Pyrus communis pear 4 4 L+
Ranunculus acris tall buttercup 3 3 L+
Rhamnus cathartica common buckthorn 2 2 L+
Ribes rubrum garden red currant 3 3 L+
Rosa multiflora multiflora rose 3 3 L+
Salix x rubens European tree willow 3 3 L+
Setaria viridis green foxtail 4 4 L+
Solanum dulcamara bittersweet nightshade 3 3 L+
Sorbus aucuparia European mountain-ash 3 3 L+
Taraxacum officinale dandelion 3 3 L+
Trifolium pratense red clover 3 3 L+
Tussilago farfara coltsfoot 2 2 L+

Veronica officinalis common speedwell 3 3 L+
Veronica serpyllifolia ssp. serpyllifolia thyme-leaved speedwell 5 5 L+
Viburnum lantana wayfaring tree 4 4 L+
Viburnum opulus European highbush cranberry 3 3 L+
Vicia cracca cow vetch 3 3 L+
Acer negundo Manitoba maple 2 0 0 2 4 L+?
Geranium robertianum herb Robert 3 3 L+?
Phalaris arundinacea reed canary grass 3 3 L+?
Sporobolus cf. vaginiflorus ensheathed dropseed 5 5 L+?

Total species count 183
Naturally-occurring 183

Natives 124
Exotics & probable exotics 59
Species of regional concern (L1 to L3) 8
Percent native 68%
Percent exotic 32%
Percent spp of concern 4%
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Appendix 3: Fauna List for Marham East Woodlot, 2004 and 2010.

Common Name Code Scientific Name

number of 

points LO PTn PTt AS PIS HD StD + TS

L-

Rank

Survey Species: species for which the TRCA protocol effectively surveys.

Birds
American redstart AMRE Setophaga ruticilla 4 1 2 2 3 1 2 4 0 15 L3

(vesper sparrow VESP Pooecetes gramineus ) 1 1 3 2 2 2 1 5 1 17 L3

wood thrush WOTH Hylocichla mustelina 4 0 3 2 3 2 2 4 0 16 L3

eastern wood-pewee EAWP Contopus virens 2 0 4 2 2 1 1 3 0 13 L4

great-crested flycatcher GCFL Myiarchus crinitus 1 0 2 2 3 1 2 2 0 12 L4

grey catbird GRCA Dumetella carolinensis 2 0 2 2 1 1 1 3 0 10 L4

red-eyed vireo REVI Vireo olivaceus 3 0 2 2 2 1 1 3 0 11 L4

rose-breasted grosbeak RBGR Pheucticus ludovicianus 2 0 2 2 3 1 2 3 0 13 L4

white-breasted nuthatch WBNU Sitta carolinensis 1 0 2 2 3 1 2 2 0 12 L4

American Crow AMCR Corvus brachyrhynchos X 0 1 2 1 1 0 0 0 5 L5

American goldfinch AMGO Carduelis tristis X 0 2 2 1 1 0 1 0 7 L5

American robin AMRO Turdus migratorius X 0 1 2 1 1 0 1 0 6 L5

black-capped chickadee BCCH Parus atricapillus X 0 1 2 1 1 0 1 0 6 L5

blue jay BLJA Cyanocitta cristata X 0 4 2 1 1 0 1 0 9 L5

cedar waxwing CEDW Bombycilla cedrorum X 0 1 2 1 1 0 1 0 6 L5

chipping sparrow CHSP Spizella passerina X 0 2 2 1 1 0 2 0 8 L5

eastern phoebe EAPH Sayornis phoebe 1 0 2 2 1 1 2 1 0 9 L5

northern cardinal NOCA Cardinalis cardinalis X 0 2 2 1 1 1 2 0 9 L5

red-winged blackbird RWBL Agelaius phoeniceus X 0 2 2 1 1 0 2 0 8 L5

song sparrow SOSP Melospiza melodia X 0 2 2 1 2 0 2 0 9 L5

yellow warbler YWAR Dendroica petechia X 0 1 2 1 1 1 3 0 9 L5

Herpetofauna
wood frog WOFR Rana sylvatica X 0 2 3 3 4 3 5 1 21 L2

LEGEND
LO = local occurrence PIS = Patch Isolation Sensitivity
PTn = population trend, continent-wide STD = sensitivity to development
PTt = population trend, TRCA + = additional points
HD = habitat dependence TS = total score
AS = area sensitivity L-rank = TRCA Rank, October, 2008
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