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1. Summary 

 

This Environmental Impact Study (EIS) was completed on behalf of Michael Kerford who is proposing to 

develop 16 lots on a property next to Half Moon Bay, Prince Edward County (Figure 1).   

 

The purpose of an EIS is to determine if significant natural heritage features are present as directed by 

protocols provided by the Ministry of Natural Resources and Forestry (MNRF) and the Ministry of 

Environment Conservation and Parks (MECP).  It is also based on EIS requirements of the Provincial 

Policy Statement (PPS) and the Prince Edward County Official Plan (OP).  If significant natural heritage 

features are found, and it is determined that their features and functions are at risk of a negative impact, 

then the EIS process considers if mitigation or compensation measures can negate these potential impacts.   

 

 

Figure 1.  Half Moon Bay development proposal provided to Ecological Services in 2020. 

The property has frontage on an unopened municipal road allowance connected to County Road 13. This 

road allowance represents one possible access route to the subdivision lands and an assessment of the 

route has been completed and deemed feasible from a natural heritage perspective given appropriate 

mitigation and wetland compensation.  A second option being over the adjacent Half Moon Bay Winery 

lands, possibly through an adjustment to the existing private road that traverses the property.   

 

The farming history of the development property has been a significant factor in shaping its current 

ecological features of primary younger woodlands including those dominated by red cedar woodlands.  

This woodland type has overtaken other abandoned poor-quality farmland in the County and is known to 

have a limited ecological potential in supporting significant natural heritage features.  Nevertheless, there 

have been Species at Risk reported within 10 km of the development lands and SAR focused surveys 
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were undertaken accordingly.  No SAR were observed on the development lands, but Eastern 

Meadowlarks, a SAR bird, were observed on the adjacent lands and as a result, it may be necessary to 

consult with MECP on this issue through an Information Gathering Form. 

 

The nearshore lake areas are lacking in a rooting substrate and therefore lacking in the submergent 

vegetation that would otherwise support a variety of ecological aquatic features such as fish habitat, 

waterfowl habitat, and turtle habitat.   

 

The adjacent coastal wetland is too small to be considered provincially significant but does support 

significant wildlife habitat in the form of amphibian breeding. 

 

Aside from the Eastern Meadowlark, the potential for significant natural heritage features on the property 

and the adjacent lands are limited.  If present, it should be possible to provide acceptable mitigation and 

compensation, especially considering the relatively low impact footprint provided by the low-density 

development and the large lot sizes.  At this point in time, we provide the following recommendations 

that will mitigate potential impacts to a significant woodland function, wetland, aquatic habitat, 

significant wildlife habitat, and Species at Risk.  

 

1.  It is recommended that the Draft Plan be updated to reflect findings of the 2021 field work, 

including adjustments to lots to reflect the wetland boundaries identified through the site-specific 

investigations. 

 

2.  It is recommended that the shoreline/wetland/SWH areas have a 50 m no build buffer zone.  

There may be unforeseen circumstances arising, such as the placement and servicing of a well head 

within this 50 m buffer zone, and this is not intended to restrict those circumstances that may arise 

on a case-by-case basis. 

 

3. It is recommended that shrub and trees in the buffer zone be maintained with at least 80% 

canopy cover to maintain buffer functionality.  The removal of dead or dying trees (e.g., ash); non-

native and invasive species (e.g., European buckthorn), or trees with a low Coefficient of 

Conservatism (e.g., Manitoba Maple and Crack Willow) is acceptable if the 80% canopy cover 

threshold is maintained.  If there is a desire to remove these low Coefficient of Conservatism 

species in the buffer zone below the 80% threshold, they should be replaced primarily by native 

tree species. 

 

4.  If well surveys allow for it, it is recommended that houses and septic system be located within 

the front 70 m of all lots as this will reduce fragmentation impacts. 

 

5.  It is recommended that the future house on Lot 16 be placed more than 100 m (i.e., Category 2 

Habitat) from the center of the identified Eastern Meadowlark breeding area and that an intervening 

20 m wide tree line within Lot 16 be maintained within that 100 m. 

 

6.  As a matter of course for all developments, it is recommended that land clearing occur outside 

of the breeding bird season (April 15 to Aug. 15) to avoid a contravention of the Migratory Birds 

Convention Act.  

 

7.  SAR bats can occur randomly throughout the County and to avoid an inadvertent contravention 

of the Endangered Species Act it is recommended that tree clearing occur outside the bat 

maternity/roosting season (April 15 to Sept. 15). 
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2. Site History 

Like much of Prince Edward County, the development site has an 

agricultural history.  The adjacent 1880 historical map in shows the 

development property to once have the name Flatts (or Flatt) Pt. and be 

part of a parcel owned by Hicks. The relatively shallow soils present 

would have limited its potential for cash crops or orchards, and it was 

therefore likely used for cattle pasturing or hay production in support of 

the extensive dairy operations that once dominated agriculture in the 

County.  For example, Belden (1878) notes that the County once 

operated 26 cheese factories.  

 

 

 

 

 

 

 

 

 

 

It is not known when farm operations on this land ceased, 

but agricultural activity was taking place in 1954, as shown 

in the adjacent image.   

 

Expansion of trees into this site after it was no longer 

farmed has primarily been undertaken by red cedar, with 

lesser amounts of white and green ash, and continues into 

the last remnant bit of field on the site.   The relative age of 

these trees suggests that abandonment has occurred at 

different times, with the first starting over 30 years ago.   

Consequently, these lands have not had time to develop a 

diverse or significant ecology. 
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3. Policy and Methodology 

POLICY: Provincial Policy Statement (PPS) 

 

Issued under the Planning Act, the 2020 version of the PPS requires that municipalities consider natural 

heritage features in assessing development proposals.  Guidance on the extent of adjacent lands is 

provided in a Natural Heritage Reference Manual (MNR 2010).  The adjacent land width for significant 

natural heritage features is 120 m.   From the PPS: 

 
2.1 Natural Heritage 

 

2.1.1 Natural features and areas shall be protected for the long term. 

 

2.1.2 The diversity and connectivity of natural features in an area, and the long-term 

ecological function and biodiversity of natural heritage systems, should be maintained, restored or, where possible, 

improved, recognizing linkages between and among natural heritage features and areas, surface water features and 

ground water features. 

 

2.1.3 Natural heritage systems shall be identified in Ecoregions 6E & 7E1, recognizing that 

natural heritage systems will vary in size and form in settlement areas, rural areas, and prime agricultural areas. 

 

2.1.4 Development and site alteration shall not be permitted in: 

a) significant wetlands  

b) significant coastal wetlands. 

 

2.1.5 Development and site alteration shall not be permitted in: 

b) significant woodlands in Ecoregion 6E  

c) significant valleylands in Ecoregions 6E  

d) significant wildlife habitat; 

e) significant areas of natural and scientific interest; and 

f) coastal wetlands in that are not subject to policy 2.1.4(b) unless it has been demonstrated that there will be 

no negative impacts on the natural features or their ecological functions. 

 

2.1.6 Development and site alteration shall not be permitted in fish habitat except in accordance with provincial and 

federal requirements. 

 

2.1.7 Development and site alteration shall not be permitted in habitat of endangered species and threatened 

species, except in accordance with provincial and federal requirements. 

 

2.1.8 Development and site alteration shall not be permitted on adjacent lands to the natural heritage features and 

areas identified in policies 2.1.4, 2.1.5, and 2.1.6 unless the ecological function of the adjacent lands has been 

evaluated and it has been demonstrated that there will be no negative impacts on the natural features or on their 

ecological functions. 
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POLICY: Prince Edward County Official Plan (2021)  

Impact assessments determine whether an activity is going to have a negative impact on a significant 

natural heritage feature.  Field work for this project was completed under the guidance of the PPS and the 

Official Plan (OP) of Prince Edward County.  For convenience, we are providing the wording of the 2021 

OP below as a guiding document for this EIS.  From the OP: 

5.1.9 Environmental Impact Study (EIS)  

1) An Environmental Impact Study (EIS) shall be required as part of an application for all development and site 

alteration applications within the identified Natural Heritage System, including all of its component natural 

heritage features and functions and/or on adjacent lands.  

3) The EIS shall demonstrate that the proposed use will have no negative impact on significant natural heritage 

features and areas and their associated ecological functions (i.e. hydrological, hydrogeological, etc.).  

4) Where an EIS indicates that development would have a negative impact on the Natural Heritage System 

and/or the natural heritage feature or area, function, attributes or linkages for which the lands were identified, 

the application shall not be supported or approved by the Municipality.  

5) The EIS shall be prepared by a qualified professional(s) and shall be subject to the approval of the 

Municipality and Quinte Conservation, in consultation with any other authority having jurisdiction.  

6) The Municipality may determine that a scoped EIS may be permitted for minor development proposals, and 

development proposals in areas that have been previously disturbed and/or where previous environmental 

studies have been undertaken. The extent of the scoping and identification of issues will be determined by the 

Municipality in collaboration with Quinte Conservation and any authority having jurisdiction, prior to 

undertaking the study. 

 

Environmental Impact Study (EIS) Appendix B of the Adopted OP 

 

Prince Edward County provides a guiding document for completing EIS’s that is available on the County 

website.  https://www.thecounty.ca/residents/services/planning/official-plan/ 

This is not an exhaustive field manual, but is intended to insure that natural heritage features described in 

the PPS and the OP merit investigation for negative impacts. 

 

METHODOLOGY  

Site screening was undertaken using the MNRF (2018) and MECP (2019) screening protocol.   

Habitat communities are described following the methodology outlined in the Ecological Land 

Classification (ELC) manual for Southern Ontario (Lee et al., 1998).  Plant species were used to 

characterize ELC community types. 

 

The Natural Heritage Reference Manual (MNR 2010), Significant Wildlife Habitat Ecoregion Criteria 

Schedules (MNRF 2015) and Significant Wildlife Habitat Technical Guide (MNR 2000) were used to 

define significant natural features. 
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Breeding bird surveys were based on the Ontario Breeding Bird Atlas Guide for Participants (Cadman 

and Kopysh, 2001) and the Canadian Wildlife Service Forest Bird Monitoring Program.   Birding survey 

results were posted to eBird. 

 

The bat survey methodology was based on MNR (2011), MNRF (2014), and MNRF (2015), as well as 

through consultation with Michelle Karam (MECP bat specialist), bat expert Toby Thorne (Toronto Zoo), 

and Monique Charette (MECP biologist). 

 

Snake surveys were based on SAR snake protocols provided by MNRF (2016).  The MNRF also provides 

protocols for targeted SAR surveys, which are applied where necessary, such as the MNR (2011) 

Bobolink Survey Methodology the MNR (2012) Whip-poor-will Survey Methodology, and the MNRF 

(2015) Blanding’s Turtle Methodology.   

 

The work personnel and timing and nature of the site visits is presented in Table 1 and Table 2.   

 

Table 1: Personnel who will work on this project. 

Name Primary Task Secondary Task 

Rob Snetsinger M.Sc. Project Supervisor All ecological aspects. 

Kurt Hennige Avifauna Marsh Monitoring 

Dale Kristensen M.Sc. Vegetation General Ecology 

Kaitlyn Closs Field Assistant Field Assistant 

 

Table 2: Site Visit Summary 

Date of Survey  Arrival Time Surveyors Purpose of Visit 

June 26, 2020 1300 Rob Snetsinger Wetland and Vegetation assessment 

July 29, 2020 1000 Rob Snetsinger Wetland and Vegetation assessment 

May 4, 2021 2000 Kurt Hennige Marsh Monitoring 

May 17, 2021 715 Kurt Hennige 

Kaitlyn Closs 

Breeding Birds 

May 19, 2021 2030 Kurt Hennige Night Birds Marsh Monitoring 

May 31, 2021 730 Kurt Hennige Breeding Birds 

June 9, 2021 2000 Kurt Hennige Marsh Monitoring Night Birds 

June 16, 2021 900 Rob Snetsinger 

Dale Kristensen 

ELC, vegetation features, wetland 

assessment, road route assessment 

June 18, 2021 230 Rob Snetsinger Bats and general ecology 

June 22, 2021 700 Kurt Hennige Breeding Birds 

June 23, 2021 1100 Rob Snetsinger Bats and general ecology 

June 28, 2021 2300 Rob Snetsinger Night Birds  
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4. Ecological Land Classification (ELC) 

Ecological land classification mapping (see Figure 2) is based on Lee et al. (1998), where habitat 

fragments less than 0.5 ha. are normally lumped in with the larger overall ELC type.  The ELC terms are 

described further down. 

 

 

Figure 2.  Half Moon Bay ELC boundaries are outlined in red and accompanied by boxed ELC terms.  

The outer land edge of the development area is shown in yellow. 

 

ELC Sites (not from Lee et al. 1998)     

 

Cu (Cultural):  A cultural site is one that is influenced more by cultural activities than those that define 

the Lee et al. (1998) cultural eco-types (i.e., CUW, CUT, and CUM).  Cu sites are recognized as having 

the lowest ecological value of all site types as they experience ongoing disturbances and are either lacking 

in vegetation or are dominated by non-native, and/or invasive species.   The buildings and lawns of an 

adjacent lot at the southwest corner of the development area has been labeled as Cultural. 
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w (Wetland).  There is a small patch of ash swamp at this location, which is smaller than what has been 

previously reported, and at approximately 0.1 ha is too small to meet the minimum ELC patch size of 0.5 

ha. It is separated by the nearby SWT2 wetland by an access road, and as such, for ELC mapping 

purposes it should be considered part of the surrounding FOD7-2 woodland for which it has similar 

features.  There is an old drainage channel at this location that would keep water out of the FOD7-2 

woodland.     

 

 

Trail Features.  There are four maintained trails present that 

support walking, horse riding, and ATV use but could also be 

traversed with a high clearance vehicle such as a pick-up truck.  

They are provided to give a sense of ongoing use on the 

property.  There are lesser used trails that are not maintained 

and not shown in this image. 

 

 

 

 

 

 

 

 

 

ELC Sites (based on Lee et al. 1998) 

 

CUM (Cultural Meadow).  The cultural meadow within the 

development area is approximately 1 ha. in size and is the last 

remaining portion of past farmland yet to succeed into 

woodland.  It contains typical forbs and meadow grasses found 

elsewhere in the County such as Kentucky blue grass, timothy 

grass, brome, oxeye daisy, and cinquefoils.  As seen in the 

adjacent image it is being succeeded by shrubs and red cedar 

and could eventually become part of the adjacent FOC2-1 

habitat.  However, the aggressive non-native dog strangling 

vine is present and has the potential to overtake this field and 

prevent the succession to FOC2-1. 

 

CUM/CUT (Cultural Meadow/Cultural Thicket).  The diffuse interspersion of thicket and meadow 

vegetation within this approximately 8-hectare site south of the development area prevented us from 

mapping out discrete meadow and thicket communities for ELC purposes.  Based on historic satellite 

images, the site would have started out as farmland, converted to a meadow, and is now in the transition 

from meadow to thicket as part of the normal successional process.  What was striking was how much 

more thicket has became established since 2020, and if this trend continues, it will likely be just a thicket 

community in about 5 years.  The meadow community is comprised of typical meadow species found 

elsewhere in the County such as Kentucky blue grass, brome, oxeye daisy, bindweed, and Fabaceae sp.  

The thicket component contains a variety of colonizing shrubs including gray dogwood, staghorn sumac, 

Tartarian honeysuckle, Rubus sp., and some tree colonization is also occurring by red cedar and ash 

saplings. 
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OAO (Open Aquatic): This refers to the adjacent lake.  This 

ELC site type is applied to aquatic areas that do not contain 

aquatic vegetation.   

 

The nearshore OAO is composed of limestone pieces over top 

limestone pavement.  This unvegetated shallow zone extends 

about 6 m out into the lake before it reaches a water depth of 

about 1 m.  There was no submergent vegetation observed 

beyond that point, although from aerial imagery the bare 

limestone pavement is seen to stretch as much as 60 m from 

shore.   

 

 

 

 

 

BBS1-2 (Willow Gravel Shrub Beach Type).  The 

shoreline beach area is too small for mapping purposes as 

per Lee et al. (2018) but is presented here for clarity.  Due 

to wave action, lake substrate limestone pieces are 

periodically washed up on shore, creating the pebble 

character of the beach.  The width of the beach varies 

depending on Lake Ontario water levels and can range 

from as little as a few meters to about 8 m.   The 

dominant shoreline vegetation is crack willow. 

 

 

 

 

FOC2-1 (Dry-Fresh Red Cedar Coniferous Forest 

Type).  This approximately 4 ha site is dominated 

by growths of red cedar. In the more densely grown 

areas, the dense canopy cover limits understory 

growth to a few species such as barren strawberry 

and mosses.   

 

In areas where there has been a more recent 

intrusion of red cedar into field habitat the 

understory still has a meadow presence of typical 

forbs and grasses. The non-native and invasive 

European buckthorn is common throughout and the 

non-native invasive dog strangling vine is becoming 

prevalent. 
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FOD5-5 (Dry-Fresh Sugar Maple – Hickory 

Deciduous Forest Type).   This is the oldest and 

most diverse upland site type within the 

development property.  Sugar maple and shagbark 

hickory are dominant trees in the overstory of this 

approximately 2.6 ha type.  Other trees present 

include red oak, ash sp., basswood, bitternut hickory, 

black walnut, elm, and poplars.  The trees of the sub-

canopy layer reflect those of the top canopy, but with 

the inclusion of ironwood.   The shrub layers is 

comprised of tree saplings and the invasive European 

buckthorn is a common shrub present. The ground 

cover is dominated by the invasive non-native garlic 

mustard, but also includes typical forest floor forbs 

such as Virginia waterleaf, herb Robert, Pennsylvania sedge, and mayapple.  

 

Many dead ash trees were observed and evidence of  Emerald Ash Borer impacts were by the 

characteristic bore patterns left behind in the wood.   

 

FOD7-2 (Fresh Moist Ash Lowland Deciduous Forest Type).  There are two small FOD7-2 types that 

have recently (~ 20 to 30 years) taken over field habitat via forest succession.   Other tree species 

observed included American elm, sugar maple, hickory, and red cedar.  The shrub layer is heavily 

dominated by the non-native European buckthorn and prickly ash.  The ground cover is dominated by 

representative tree seedlings, as well as prickly ash and buckthorn seedlings.  Understory ground cover 

forbs are relatively sparse, with poison ivy often prevalent.   

 

FOMa (Mixed Forest).  A mixed woodland must have at least 25% canopy cover each of both deciduous 

trees and coniferous trees.  This one is approximately 4.3 ha. in size and the dominant deciduous tree 

cover is green ash and the dominant coniferous tree cover is red cedar.  It represents a mix of species 

found in the three neighbouring ELC types (i.e., FOD7-2, FOC2-1, FOD5-5) with a greater representation 

along the borders.  The shrub layer is relatively dense and is dominated by prickly ash and European 

buckthorn, indicating a more recent forest succession.   

 

FOMb (Mixed Forest).  As this site was on private property, our assessment is based on a roadside 

analysis.  Similar to the FOMa, it appears to contain a mix of coniferous and deciduous species, is  

 

SWT2 (Mineral Thicket Swamp Ecosite). A more 

detailed ecotype could not be provided due to the 

plant variability.  It is part of a diffuse thicket swamp 

that is largely defined by Lake Ontario water levels.  

It is dominated by shrubs, but also contains up to 25% 

tree cover, primarily composed of green ash, 

American elm, and willow. 

 

However, it is dominated by shrub cover that varies 

throughout.  It is primarily bordered by silky 

dogwood, but also contains other shrub species 

including slender willow, black alder, red-osier 

dogwood, nannyberry.  Ground cover included 

various obligate and facultative wetland plants such 

as water willow, sensitive fern, touch me net, wetland sedge/grasses, and water parsnip. 
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5. Assessment of Natural Features 

5.0  Threatened or Endangered Species 
 

The following Species at Risk (SAR) are discussed because of their potential to be on or within 10 km of 

the site.  The listing below was based on the MNRF (2018) and MECP (2019) screening protocols, as 

well as past work we have done in the County.   

 

Least Bittern (THR).  Least Bittern have been reported from South Bay about 3 km southwest of the 

development area.  They are a wetland obligate species and as such, they will not be in the uplands of the 

proposed development area.  From the Environment Canada, Species at Risk Public Registry: 

 

The presence of stands of dense vegetation is essential for nesting because the nests of Least 

Bittern sit on platforms of stiff stems. The nests are almost always within 10 m of open water. Open 

water is also needed for foraging, because Least Bitterns forage by ambushing their prey in 

shallow water near marsh edges, often from platforms that they construct out of bent vegetation. 

Access to clear water is essential for the birds to see their prey. This small heron prefers large 

marshes that have relatively stable water levels throughout the nesting period.      

 

In this regard, they would not be found in the wetlands that are in the adjacent lands, southeast of the 

proposed development as they lack the appropriate habitat features that these birds favor and none were 

observed during the breeding bird surveys. 

 

Whip-poor-will (THR).  There have been sightings over the last several years in association with County 

Rd. 13 within 3 km of the development site, including in areas with similar habitat features as the 

development lands.  However, no Whip-poor-will were present during the evening Whip-poor-will 

surveys.  This is perhaps not surprising, as they tend to prefer interior lands that are away from the lake 

for nesting.  Whip-poor-will surveys were primarily conducted by Kurt Hennige, who is a well known 

birder to the County for his ongoing work with eBird and the Ontario Bird Breeding Atlas. 

 

Chimney Swift (THR).  There have been sightings over the last several years within 10 km of the 

development site.  We rate the potential for them to be on the development lands as low due to a lack of 

nesting features and none were observed during the breeding bird surveys. 

 

Barn Swallow (THR).  There have been sightings over the last several years within 10 km of the 

development site.  The potential for them to be on the development lands as relatively low due to a lack of 

nesting structures (i.e., old barns) on this property.   No Barn Swallows were observed during the 

breeding bird surveys. 

 

Henslow’s Sparrow (END).  This is a historical record and is only included here because it has been 

included in the NHIC grid that includes the development lands.  The development lands lack appropriate 

Henslow’s Sparrow habitat, and there has not been a sighting in this part of the County for about 30 years. 

No Henslow’s Sparrows were observed during the breeding bird surveys. 

 

Bobolink (THR).  There have been sightings over the last several years within 3 km of the development 

site, from surveys along County Rd. 13.  However, it is unlikely that they are present on the development 

property due to a lack of appropriate habitat features, given that it lacks large open fields of at least 5 km 

to establish a habitat (see MNRF 2019a).  No Bobolinks were observed during the breeding bird surveys. 
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Eastern Meadowlark (THR).  A family of Meadowlarks was 

consistently observed in the meadow/thicket area between the 

development property and the Half Moon Bay winery.  This 

bird typically requires fields of at least 5 ha. to establish a 

habitat (MNRF 2019b).  The field they were observed in is 

belongs to the Half Moon Bay winery.  It is adjacent to an area 

of managed fields to the south (different owner), and they have 

a combined area of about 15 ha.  

 

The Meadowlark field is being taken over by shrub species, 

and we observed a notable expansion of shrubland between 

2020 and 2021.  If this trend continues, this area will primarily 

be a thicket community in about 5 years, making it unsuitable 

as Meadowlark habitat.   

 

The Ministry of Natural Resources and Forestry has provided a document entitled General Habitat 

Description and Restrictions for Eastern Meadowlark, which provides impact assessment guidelines, 

including three distance habitat categorizations as follows:  

 

Category 1 Habitat:  The nest and the area within 10 m of the nest.  Category 1 habitat is 

considered the most sensitive and has the lowest tolerance to alteration.   The development area 

will not be within Category 1 Habitat. 

 

Category 2 Habitat: The area between 10 m and 100 m of the nest or centre of approximated 

defended territory.  This habitat is considered to have a moderate level of tolerance to alteration.  

The development area will not be within Category 2 Habitat.  The existing access road will be 

within Category 2 Habitat, but this is an existing impact.  As well, we have observed Meadowlark 

nests close to roads on several locations, so assume this confined activity (i.e., cars on a road) does 

not impact nesting. 

 

Category 3 Habitat:  The area of continuous suitable habitat between 100 m and 300 m of the nest 

or approximated centre of defended territory.  This habitat is considered to have a high level of 

tolerance to alteration.  We note that there are six residences, County Rd. 13, and the Half Moon 

Bay winery buildings all within Category 3 Habitat.  The future house on Lot 16 could fall within 

Category 3 Habitat, but there is room within the lot to place it outside of Category 3 Habitat.  

 

It is recommended that the future house on Lot 16 be placed more than 100 m (i.e., Category 2 Habitat) 

from the center of the identified breeding area and that an intervening 20 m wide tree line within Lot 16 

be maintained within that 100 m. 

 

Red-headed Woodpecker (THR). There have been sightings over the last several years within 10 km of 

the development site.  However, the development property does not represent good Red-headed 

Woodpecker habitat, as they prefer mature oak/beech woodlands, which are not present.  This bird was 

observed during the breeding bird surveys. 

 

Blanding’s Turtles (THR).  There have been sightings over the last several years within 10 km of the 

development site, but there were no sightings of turtles of any species on the development lands.  

Blanding’s Turtles habitat needs to be able to provide three important life cycle features including: 

 

Overwintering:  This occurs in water that is deep enough to prevent ice from freezing to the bottom.  

While Blanding’s Turtles can rest on the bottom surface of a water body, they will occasionally 
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burrow into the bottom sediments, or hide in muskrat houses, or hide under logs to prevent, among 

other things, predation by otters.  The water in the swamp habitat to the south of the development area 

is too shallow to provide sufficient overwintering water depths, as is the shallow non-vegetated 

limestone pavement that exists offshore.  Furthermore, these offshore areas would be subject to ice 

scouring that could be harmful if Blanding’s Turtles overwintered nearshore.   

 

The closest sites to the development area that have appropriate turtle overwintering features would be 

the Little Bluff Conservation Area (~1.6 km southeast), the South Bay wetland (~4.0 km southwest), 

and the Black River wetland (~3.1 km southeast).  Rowe and Moll (1991) found them to overwinter 

near their main feeding areas, and the three sites all have good turtle feeding features.  Accordingly, 

we would expect overwintering to occur in the vicinity of these three areas.   

 

Feeding: Habitat features, including feeding areas, are described by Hartwig and Kiviat (2007), 

Wieten et al. (2012) and Whitney et al. (2014).  Ideal sites include sufficient open water to provide 

cover, emergent vegetation and diverse submergent vegetation, which are present at the three 

previously mentioned overwintering sites.  In contrast, the waters off-shore of the development area 

are relatively barren, lacking both sediments that could provide invertebrate food items and vegetation.  

The nearby wetlands have limited value in this regard, as they often lack standing water, and the heavy 

shading and dense vegetation limits their value as a feeding area, and in our opinion this area would 

have a relatively low potential as a feeding area. 

 

Egg-laying:  Successful Blanding’s Turtle egg laying sites require sun exposure (i.e., no overhanging 

shading), an appropriate substrate (e.g., sand and gravel), and a lack of nest predators (e.g., raccoons 

and skunks).  It should also be in reasonable proximity to overwintering and feeding areas.  

Consequently, we would expect any egg-laying to occur in proximity to the three overwintering areas 

previously discussed.   

 

The uplands of the development site are mostly too heavily shaded for sun exposed nesting.  As well, 

the pebble beaches next to the development area are deemed too narrow, too shaded, and too wet to 

provide turtle nesting and no depredated nests were observed here in 2020 or 2021.  No turtles of any 

species were observed at this site and in our opinion, the potential for turtles to use this site are very 

low. 

 

Bat SAR (END): Four Ontario bat species were added to the Ontario Endangered Species Act because of 

the impact of White Nose Syndrome and not from habitat loss.  Within several years this fungus has been 

able to decimate population numbers because it attacks bats when they hibernate, and since hibernation 

sites in Ontario are limited, this fungus has the potential to wipe out whole populations.  The huge 

reduction in population numbers means that there are extensive areas of summer habitat that are no longer 

being used.  Consequently, SAR bats in the County are not limited by a lack of summer habitat, and as a 

result impact concerns normally address the potential for direct harm as opposed to habitat loss. 

 

When discussing SAR bats for this region we normally refer to the Northern Myotis, Little Brown Bat, 

and the Tri-colored Bat.  The Eastern Small Footed Myotis is normally not discussed because of their 

somewhat unique habitat requirements that are mostly lacking in this region.  These four species so not 

overwinter in this region and therefore all summer occurrences would be migrants and therefore impact 

concerns focus on summer use.  We commonly record a few passes of one or more SAR bats at most sites 

where we do acoustic monitoring leading us to believe that they are thinly dispersed throughout the region 

during the summer, and to conclude that it could be possible to find SAR bats (in low numbers) in area in 

any one year.  As such, it is possible that a SAR bat may use the development lands for roost or maternity 

purposes at some time or another where they would favor large older trees with cavities.    
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As SAR bats will likely be seen in all woodlands in the County, including those in Picton, the task of 

identifying a critical habitat area can be problematic.  In this regard, Michelle Karam (MECP bat 

specialist, pers comm) noted that woodlands with high numbers of SAR bats that are determined by 

acoustic monitoring should be given consideration for preservation.  To date, after several years of 

monitoring in the region, we typically record a few SAR bats in most woodlands, but have only ever 

found one area of high SAR bat concentrations, which was associated with a church in downtown 

Kingston.  

 

The red cedar dominated woodlands of the development site are not expected to provide bat roosting sites 

due to the prickly nature of these trees and their short height, and they are also unlikely to provide 

maternity sites due to their limited ability to provide tree cavities.  Similarly, the bulk of the woodlands 

on site are dominated by younger aged trees that lack the height, snag and cavity features that bats favor.  

The methodology outlined in MNR (2011) notes that if a site has more than 10 snags/ha. then it should be 

assessed with acoustic monitoring.  This would mean about 160 snags on the development property and 

these numbers were not observed, which could mean acoustic monitoring is not required. 

However, if acoustic monitors are to be set up, the question is what location would provide the most 

helpful information.  Bats typically forage over open areas, such as the fields to the south, the wetland to 

the southeast, the farmyard to the south, and the interior small field. The lake edge is also a potential 

foraging area.  The problem with setting up an acoustic monitor to record this foraging use, is that it will 

also record bats flying in from outside of the development area, as bats will fly up to 5 km on foraging 

flights.   

 

The bulk of the snags observed on the development property were in the FOD5-5 woodland.  This is the 

oldest woodland on the property and is located at the back end of Lots 1 to 4.  A threshold of 20 snags 

would be required in this woodland to meet the MNR (2011) threshold for monitoring reasons and this 

was not observed.  We did not count the many dead ash trees located here as they have died recently and 

quickly, meaning they have not yet developed favorable snag features, such as cavities.  Nevertheless, an 

acoustic monitor (Wildlife Acoustics SM4) was set up in the FOD5-5 woodland to get a sense of bat 

populations within the forest.  If high numbers of SAR bats were recorded, we would continue with 

monitoring to get a better understanding of these bats using this site. 

 

When in flight a bat may make a navigation call, a prey search call, a feeding buzz, or a social call and 

these calls can get picked up by the monitors.  The call is recorded as a single pass, and the number of bat 

passes per unit time can be used as a measure of bat activity, and also as a way to compare between sites 

(eg., see Wolbert et al. 2014 Gannon et al. 2003, Hayes 1997, Sherwin et al. 2000, Law et a; 1998, and 

Thomas 1988).    

 

The monitor was set up along the ATV trail on a large shagbark hickory tree from June 18 to June 23.  

Over that time, a total of 647 bat passes were recorded, of which 6 were a SAR bat (i.e., the Little Brown 

Bat).  Five of those passes occurred on June 21, with four occurring over a period of 19 minutes.  This 

suggests it was provided by a single foraging Little Brown Bat.  It could be flying down the ATV trail 

from an adjacent area on a foraging flight.  There are several nearby barns and Little Brown Bats are 

known to favor human structures such as barns for roost and maternity use.  Nevertheless, we can’t 

discount the use of the FOD5-5 woodland for SAR bat maternity or roost use, but the numbers recorded 

are too low to suggest significant or critical use.   

 

As previously discussed, bats are tolerant of human activity, and Little Browns are known to be found in 

higher numbers in urban areas (Schowalter et al. (1979)).  As such, the development of Half Moon Bay 

should not restrict its use for Little Browns, and the partial clearing for the development could increase 

favorable foraging areas, especially as prey insects are attracted to the lighting associated with houses at 

night.  Bats are also flexible in their use of roost/maternity trees, by changing trees during the 
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roost/maternity season and from season to season and the loss of potential roost trees will not restrict bats 

from using the site if other trees are available. 

 

The recommended 50 m shoreline buffer zone will maintain sufficient woodlands for roost and maternity 

use and will also include the ATV trail (where the acoustic monitor was set up), a favorable foraging 

feature.  As a standard precaution it is recommended that no tree clearing occur during the maternity/roost 

season (April 15 to Sept. 15) in order to avoid causing possible harm to any bat species that might be 

using those trees.   

 

American Eel (END): This fish species has been observed in Hay Bay, but the waters offshore of the 

development property have not been designated as critical habitat by DFO.  Furthermore, the shallow 

limestone pavement that predominates offshore does not represent good Eel habitat as it lacks a soft 

burrowing substrate, submergent vegetation, and sufficient water depth. 

 

One of the main reasons why the American Eel is a SAR is due to impacts from hydroelectric dams that 

span rivers.  Eels need to swim to the ocean to reproduce in the Sargasso Sea, and they are naturally 

attracted to flowing water during this migration, and consequently are attracted to hydroelectric turbine 

inlets where they are killed by the turbine blades.  Those eels that are swimming in from the ocean must 

also contend with the barriers caused by the hydroelectric dams and migration for this catadromous fish 

would be in association with the ocean.    

 

John Casselman (pers. comm., and one of the authors of the Ontario American Eel species at risk 

recovery strategy) noted that eels rarely occupy water less than 1.5 m deep, such as the near shore waters 

next to the development property.  Eels will occasionally make short forays at night into shallower water, 

but this is uncommon, and if they are found in shallow water, it is usually flowing.  It also needs to be 

productive fish habitat, and the relatively barren nature of the fish habitat in the near shore area (i.e., 

lacking submergent vegetation) would limits its value for feeding.   

 

It is our opinion that there will be no risks to eels from the proposed development and that no direct 

compensation or mitigation measures are necessary.  Especially as the final development will have 

intervening vegetative buffers to the bay.  For more details see section 5.4 Fish Habitat. 

 

Butternut (Endangered): There have been very few Butternut trees reported for all of Prince Edward 

County and none were observed on site in 2020 and 2021.   
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5.1 Wetland/Coastal Wetland 
 
There is no designated significant wetland within 120 m of the development property.  In this regard, we 

refer to the following excerpt from Section 4.4 of the Natural Heritage Reference Manual. 

 
The need to evaluate the ecological function of adjacent lands (i.e., undertake an EIS or equivalent study) 

would be removed if proponents choose to avoid having development and site alteration occur within the 

extent of adjacent lands.  

 

Accordingly, it is our opinion that no further analysis is warranted for impacts to significant coastal 

wetland. 

 

There are three small unevaluated coastal wetland patches to the southeast of the development area.  Only 

two are within 120 of the development, an approximate 1.5 ha. SWT2 patch, and an approximate 0.1 ha. 

“w” patch, both previously discussed in the ELC section of this report.  The third patch is about 240 m 

from the development and is comprised of an approximate 0.6 ha MAS2-1 ELC type, and an approximate 

0.6 ha. SWD2 ELC type. 

 

All three patches could be considered as part of the same wetland for wetland evaluation purposes for a 

combined area of approximately 2.8 ha. in size, which is slightly above the 2 ha. minimum wetland size 

that is needed to undertake an evaluation using Ontario Wetland Evaluation System (MNRF 2014, 3rd ed. 

Vol. 3.4).  In our opinion these combined patches are too small and lacking in special features to be 

provincially significant.  We have been undertaking wetland evaluations in the province since 1984 and 

have completed over 100 full wetland evaluations and many hundreds of wetland assessments since that 

time and feel we can speak with some authority on the subject. 

 

The MNRF (2014) evaluation process scores wetlands on the following four components: 

 

Biological:  Primarily intended to score the biodiversity of the wetland.  Larger wetlands can do 

well here as their breadth has a greater probability of having more features to score, and they also 

automatically receive more points based on size.  This wetland would receive a very low Biological 

Component score. 

 

Social:  Scores wetlands for their potential social value, such as with recreational use.  This wetland 

would get a very low Social Component score due to its small size and isolation on  private 

property. 

 

Hydrological:  Scores wetlands primarily for their flood and pollution attenuation abilities.  

Wetlands on the Great Lakes such as this one do not get high Hydrological Component scores 

because the lake hydrology overrides the wetlands potential value in this regard.   

 

Special Features:  Scores wetlands primarily for rare species as well as for unusual biological 

features and fish habitat.  This wetland does not contain fish habitat and no rare wetland species 

have been observed here in the last two years of field work. 
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Wetland boundary mapping was based on MNRF 

(2014). The mapping process is best exemplified by the 

adjacent flow wetland boundary flow diagram from 

MNRF (2014).  From this, there are three key features 

that need to be considered: seasonal or permanent 

water, hydric substrates and coverage by at least 50% 

wetland vegetation.   

 

 

Wetland boundary mapping was primarily based on the 

50% rule as these wetlands do not have permanent 

water,  and are primarily located on a firm non-hydric 

substrate.  They are separated from Lake Ontario by a 

cobble/rock berm varying in height from 1 to 3 meters.   

Subsurface percolation through the berm from Lake 

Ontario determines the depth, breadth, and temporal 

water levels.  As a result, water within the wetland is 

determined by Lake Ontario water levels.  This 

argument is strengthened by the primarily firm 

substrates and relatively shallow soils often observed in 

the wetland areas. 

 

 

During low lake level periods, such as during the June 

16, 2021 site visit, the wetland had no standing water 

(see adjacent image). 

 

  

 

 

 

 

 

 

 

In contrast, there were some ephemeral pooling (~5 cm 

deep) present (see adjacent) during the June 26, 2020 site 

visit as the lake was visibly higher at that time.  Due to 

local topography features, it is our opinion that catchment 

water flowing from the land side of the wetland does not 

provide a significant source of water for this wetland. 
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Of the sixteen proposed lots, lots 11 to 16 will be within 120 m of the SWT2 and “w” patch.  Due to the 

depth of these lots it will be possible to push the houses back at least 120 m from the SWT2 and “2” 

patch, but from the perspective of ameliorating a negative impact to the wetland it is our opinion that a 50 

m buffer is sufficient due to a lack of wetland significance and sensitive features and because SWT2 

water levels are controlled by Lake Ontario.  As such, the potential for a hydrological impact from the 

adjacent development is minimal.  Nevertheless, we do provide the following recommendations for the 50 

m buffer.   

 

1.  It is recommended that the shoreline/wetland/SWH areas have a 50 m no build buffer zone.  

There may be unforeseen circumstances arising, such as the placement and servicing of a well head 

within this 50 m buffer zone, and this is not intended to restrict those circumstances that may arise 

on a case-by-case basis. 

 

2. It is recommended that shrub and trees in the buffer zone be maintained with at least 80% 

canopy cover to maintain buffer functionality.  The removal of dead or dying trees (e.g., ash); non-

native and invasive species (e.g., European buckthorn), or trees with a low Coefficient of 

Conservatism (e.g., Manitoba Maple and Crack Willow) is acceptable if the 80% canopy cover 

threshold is maintained.  If there is a desire to remove these low Coefficient of Conservatism 

species in the buffer zone below the 80% threshold, they should be replaced primarily by native 

tree species. 

 

 

5.2 Area of Natural and Scientific Interest (ANSI) 
 
There are no ANSI’s within 120 m of the proposed development.  In this regard, we refer to the following 

excerpt from Section 4.4 of the Natural Heritage Reference Manual. 

 
The need to evaluate the ecological function of adjacent lands (i.e., undertake an EIS or equivalent study) 

would be removed if proponents choose to avoid having development and site alteration occur within the 

extent of adjacent lands.  

 

Accordingly, it is our opinion that no further analysis is warranted for ANSI’s. 

 

5.3 Fish Habitat  
 

Some of the lots will be within 120 m of fish habitat (i.e., Halfmoon 

Bay).  Due to the shallow water, the lack of cover, the lack of 

aquatic vegetation, and notable wave impacts, we do not consider 

the offshore fish habitat as important.  It is also does not contain 

important fish species as shown on the Department of Fisheries and 

Oceans Critical Habitat and Distribution Maps. 

 

The nearshore area is comprised of shallow unvegetated flat rock 

rubble and limestone pavement. 
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From the Navionics app we see that shallow water (less than 2 m 

deep) extends about 150 m from shore.  The lack of submergent 

vegetation in this area, which might otherwise support a diverse fish 

assemblage would be due to a combination of a lack of a rooting 

substrate, and wave and ice scouring.   

 

The nearshore area is too shallow to provide nesting by non-

minnow sized species.  The lack of vegetation and wave action 

makes it unsuitable for most minnow species nesting except for a 

few possible lithophilic spawning species such as the longnose dace 

and darters, although from our experience in similar habitats in 

Prince Edward County, nearshore nesting would predominately be by the invasive round goby.  We do 

not consider the 6 m zone and beyond as sensitive fish habitat and fish use would mostly be confined to 

movement and feeding for a low diversity and density of fish.   

 

Salmonids will nest in this kind of substrate, but only if it is next to a deeper shelf, which in most 

locations is more than 120 m from shore.   

 

For fish habitat we provide mitigation recommendations. 

 

1.  It is recommended that the shoreline/wetland/SWH areas have a 50 m no build buffer zone.  

There may be unforeseen circumstances arising, such as the placement and servicing of a well head 

within this 50 m buffer zone, and this is not intended to restrict those circumstances that may arise 

on a case-by-case basis. 

 

2. It is recommended that shrub and trees in the buffer zone be maintained with at least 80% 

canopy cover to maintain buffer functionality.  The removal of dead or dying trees (e.g., ash); non-

native and invasive species (e.g., European buckthorn), or trees with a low Coefficient of 

Conservatism (e.g., Manitoba Maple and Crack Willow) is acceptable if the 80% canopy cover 

threshold is maintained.  If there is a desire to remove these low Coefficient of Conservatism 

species in the buffer zone below the 80% threshold, they should be replaced primarily by native 

tree species. 

 

  

5.4 Valleylands  
 

There are no valleylands within 120 m of the proposed development.  In this regard, we refer to the 

following excerpt from Section 4.4 of the Natural Heritage Reference Manual. 

 
The need to evaluate the ecological function of adjacent lands (i.e., undertake an EIS or equivalent study) 

would be removed if proponents choose to avoid having development and site alteration occur within the 

extent of adjacent lands.  

 

Accordingly, it is our opinion that no further analysis is warranted for valleyland. 
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5.5 Woodlands  
 

In OMNR (2010) woodland significance can be determined from the following criteria: 

 

Proximity and Water Protection:  Significance is attained if the woodland is supporting an 

adjacent significant natural feature such as fish habitat or a water body.  The outer edges of the 

development area are covered by woodland that is adjacent to fish habitat, Lake Ontario, wetland, 

and SWH and thus provides a proximity protection function.  It could constitute a negative impact 

if this woodland buffer is removed, although maintaining this buffer is implied in the development 

plan provided in Figure 1. To maintain this significant feature of the woodland we provided the 

following two mitigation recommendations: 

 

1.  It is recommended that the shoreline/wetland/SWH areas have a 50 m no build buffer zone.  

There may be unforeseen circumstances arising, such as the placement and servicing of a well head 

within this 50 m buffer zone, and this is not intended to restrict those circumstances that may arise 

on a case-by-case basis. 

 

2. It is recommended that shrub and trees in the buffer zone be maintained with at least 80% 

canopy cover to maintain buffer functionality.  The removal of dead or dying trees (e.g., ash); non-

native and invasive species (e.g., European buckthorn), or trees with a low Coefficient of 

Conservatism (e.g., Manitoba Maple and Crack Willow) is acceptable if the 80% canopy cover 

threshold is maintained.  If there is a desire to remove these low Coefficient of Conservatism 

species in the buffer zone below the 80% threshold, they should be replaced primarily by native 

tree species. 

 

Size:  Prince Edward County has between 15 and 30% woodland coverage, therefore woodlands 20 

ha or larger should be considered significant. The woodlands of the development area and their 

connected woodland components on the adjacent properties equal slightly less than 19 ha., and 

therefore the threshold for size significance is not met.   

 

Woodland Interior: Core interior habitat in this category is undisturbed habitat within 100 meters 

of the woodland edge.  In Prince Edward County, woodlands with more than 2 ha. of core habitat 

would be considered significant.  Core interior habitat is limited on the development property by 

gaps and its complex polygonal shape resulting in a core area of about 0.5 ha., and therefore the 

threshold for core significance is not met. 

 

Linkage:  Significance is attained if the woodland links two other significant features, which is not 

the case here. 

 

Woodland Diversity:  Significance is attained if the woodland has a high number of species that 

are in decline in the region, or a high degree of native diversity, which is not the case here. Red 

cedar woodlands are seen as invasive and can result in a significant reduction of biodiversity (see 

Horncastle et al. 2004, Norris et al. 2001, and Briggs et al., 2002).   

 

Uncommon Characteristics:  Significance is attained if the woodland if it contains unique species, 

or species with high Coefficient of Conservatism, which is not the case here.  The FOD5-5 

woodland patch did contain some larger older trees, but not in sufficient numbers in our opinion to 

meet the threshold for significance. 
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5.6 Wildlife Habitat  
 

The Significant Wildlife Habitat Criteria for Ecodistrict 6E (MNRF 2015) describes habitat and wildlife 

requirements and habitat thresholds needed to reach significance as follows: 

 

Seasonal Concentration Areas: 

Habitats of seasonal concentrations of animals are areas where animals occur in relatively high densities 

for specific periods in their life cycles. MNRF (2015) lists 16 types of seasonal concentration habitats, 

which are discussed below.   

 

Waterfowl stopover and staging areas (terrestrial):  This category requires seasonally flooded 

cultural meadow and thicket communities, which are not present at the development site.    

 

Waterfowl stopover and staging areas (aquatic):  This refers to open water wetland types which are 

not present offshore of the development site.   

 

Shorebird migratory stopover area:   Shorebird migratory stopover requires the presence of any one 

of the following ELC types: BBO1, BBO2, BBS1, BBS2, BBT1, BBT2, SDO1, SDS2, SDT1, 

MAM1, MAM2, MAM3, MAM4, and MAM5. The development site is surrounded by BBS1-2 

(Willow Gravel Shrub Beach Type) and therefore the first threshold for significance is met.  To be 

actually considered significant requires the presence of 3 or more of listed species (below) and > 

1000 shorebird use days during spring or fall migration period. 

 

Listed Species: Greater Yellowlegs, Lesser Yellowlegs, Marbled Godwit, Hudsonian Godwit, Black-

bellied Plover, American Golden-Plover, Semipalmated Plover, Solitary Sandpiper, Spotted 

Sandpiper, Semipalmated Sandpiper, Pectoral Sandpiper, White-rumped Sandpiper, Baird’s 

Sandpiper, Least Sandpiper, Purple Sandpiper, Stilt Sandpiper, Short-billed Dowitcher, Red-necked 

Phalarope, Whimbrel, Ruddy Turnstone, Sanderling, Dunlin. 

 

At various times, a number of these species have been observed with 10 km of the development area, 

but in our opinion the shoreline of the development area lacks the necessary breadth and feeding 

features to provide the >1000 shorebird use days needed to reach significance threshold.  

 

Of the listed species only the Greater Yellowlegs was observed.  We can’t discount the presence of 

other potential listed species might use this site on occasion, but the lack of overall observations 

highlights the absence of the >1000 shorebird use days needed to reach the significance threshold. 

 

Raptor wintering area: The first order criteria require wintering sites to include at least 15 ha. of 

field habitat adjacent to woodland.  The field within the development area is only around 1 ha.   The 

adjacent fields to the south combine for about 15 ha, but half of these are managed fields which do 

not meet the threshold requirements.   As well, the small field within the development area and the 

adjacent field (i.e., within 120 m) are being overtaken by shrubs. 

 

Bat hibernacula: These are found in crevice and cave ecosites (CCR and CCA). There are no cavern 

or crevice ELC ecosites on or within 120 m of the development area. 

 

Bat Maternity Colonies:  To be considered SWH, a site requires >10/ha large diameter (>25cm dbh), 

and this is met by the FOD5-5 site.  SWH also requires confirmed use by >10 Big Browns and > 5 
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Silver Haired Females.   The red cedar dominated woodlands of the development site are not 

expected to provide bat roosting sites due to the prickly nature of these trees and their short height, 

and they are also unlikely to provide maternity sites due to their limited ability to provide tree 

cavities.  Similarly, the bulk of the woodlands on site are dominated by younger aged trees that lack 

the height, snag and cavity features that bats favor.  The methodology outlined in MNR (2011) notes 

that if a site has more than 10 snags/ha. then it should be assessed with acoustic monitoring.  This 

would mean about 160 snags on the development property and these numbers were not observed, 

which could mean acoustic monitoring is not required.  However, if acoustic monitors are to be set 

up, the question is what location would provide the most helpful information.  Bats typically forage 

over open areas, such as the fields to the south, the wetland to the southeast, the farmyard to the 

south, and the interior small field. The lake edge is also a potential foraging area.  The problem with 

setting up an acoustic monitor to record this foraging use, is that it will also record bats flying in 

from outside of the development area, as bats will fly up to 5 km on foraging flights.   

 

The most likely maternity use area on the development property is the FOD5-5 woodland.  This is 

the oldest woodland on the property and is located at the back end of Lots 1 to 4.  An acoustic 

monitor (Wildlife Acoustics SM4) was set up in the FOD5-5 woodland to get a sense of bat 

populations within the forest.  If high numbers of SWH threshold bat species were recorded, we 

would continue with monitoring to get a better understanding of these bats at this site. 

 

When in flight a bat may make a navigation call, a prey search call, a feeding buzz, or a social call 

and these calls can get picked up by the monitors.  The call is recorded as a single pass, and the 

number of bat passes per unit time can be used as a measure of bat activity, and also as a way to 

compare between sites (eg., see Wolbert et al. 2014 Gannon et al. 2003, Hayes 1997, Sherwin et al. 

2000, Law et a; 1998, and Thomas 1988).  To get a sense of bat use, the monitor was set up along the 

ATV trail on a large shagbark hickory tree from June 18 to June 23 and recorded an average 

pass/hour of 12.7 Big Brown Bats and 3 passes/hour of the Silver Haired Bats.  It is conceivable that 

bats use this woodland for maternity/roost purposes, but these are not particularly numbers, where 

we typically get well over 100 passes/hour at known maternity use sites with threshold numbers of 

bats and in our opinion does not represent significant maternity use.  Nevertheless, the recommended 

50 m shoreline buffer zone will maintain sufficient woodlands for roost and maternity use, and as a 

standard precaution it is recommended that no tree clearing occur during the maternity/roost season 

(April 15 to Sept. 15) to avoid causing possible harm to any bat species that might be using those 

trees.   

 

Bat Migratory Stopover Area:  The only place in the province currently identified as SWH for bat 

movement corridors is Long Point (Ecoregion 7E) for silver-haired bats. 

 

Turtle Wintering Areas:  The development area does not contain appropriate aquatic features to 

support turtle overwintering, and the nearshore areas of the bay are too shallow and lacking in 

appropriate substrates to be considered significant for this wildlife habitat category.  

 

Reptile Hibernaculum: Hibernaculum typically occur in rock piles, old basements, stone fences, and 

on south facing fractured slopes.  Three common feature that a hibernaculum should have is sun 

exposure, enough distance below the frost line to prevent the lethal effects of ice crystallization, and 

a high enough moisture content to prevent the lethal effects of desiccation.   Hibernaculum potential 

is low on this site as it is mostly covered with heavy vegetation that would limit the needed sun 

exposure.  No hibernacula favorable features were observed in 2020 and 2021.   
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Colonially -Nesting Bird Breeding Habitat (Bank and Cliff): Nesting sites for these species include 

eroding banks/cliffs, sandy hills, pits, steep slopes, and rock faces.  The development area does not 

have these features. 

 

Colonially -Nesting Bird Breeding Habitat (Trees/Shrubs): Refers to swamp and fen habitats and 

the NHIC site lists colonial water bird nesting for the square that encompasses the Half Moon bay.  

Colonial nesting areas are easily observed, and we could see no evidence of this, such as with a 

heron rookery or with significant numbers of the listed species.   Only two of the listed species were 

observed, a single Great Blue Heron was observed as a transient visitor on one occasion and two 

Green Herons were observed at the SWT2 swamp site.  Significance requires at least 5 active nests 

of the listed species, and this was not observed. 

 

Colonially -Nesting Bird Breeding Habitat (Ground): Occurs on rocky islands or peninsula within a 

lake or large river.  These features are not present.   

 

Butterfly Migratory Route/stopover Areas: A butterfly stopover area needs a field area of about 10 

ha in size and be located within 5 km of Lake Ontario to be considered significant.  The field portion 

of the development site does not meet the size threshold.  

 

Landbird Migratory Stopover Areas: To qualify, the first order criteria require woodlots to be >10 

ha. in size and within 5 km of Lake Ontario, which are met by the development site. 

 

The second order criteria is habitat use by more than 200 migrant landbird species per day with more 

than 35 landbird species with at least 10 different migrant species on 5 different survey days.  

Birding survey work revealed a limited number of species using this site that do not meet the 

threshold numbers and thus negating its significance as SWH.    

 

Although this site is within 5 km of Lake Ontario, it is more than 5 km from the southern shore of 

Prince Edward County, which would be the first contact point for migrant landbirds, and where we 

would expect SWH to occur. 

 

Deer Yarding Areas: Significant Deer Yarding Areas in the region have been identified, and they 

exist well to the north of Prince Edward County. 

 

Deer Winter Congregation areas: Most of the Deer Winter Congregation areas in the region are 

known and exist well to the north of Prince Edward County. 
 

 

Rare Vegetation Communities:   
 

Rare vegetation community types are those with Ontario SRANKS of S1 to S3.  Henson and Brodribb 

(2005) identify six rare vegetation communities within the Ecodistrict 6E-15, including Dry Bur Oak – 

Shagbark Hickory Tallgrass Woodland (S1), Dry Tallgrass Prairie (S1), Graminoid Coastal Meadow 

Marsh (S2), Little Bluestem-Switchgrass-Beachgrass Dune Grassland (S2), Red Cedar-Early Buttercup 

Treed Alvar Grassland (S2), and Tufted Hairgrass – Canada Bluegrass – Philadelphia Panic Grass Alvar 

Grassland (S2S3).  None of these vegetation communities are present.  MNR (2015) considers Cliffs and 

Talus Slopes, Alvar, Sand Barrens, Old Growth Forest, Savannah, and Tall Grass Prairies, which are also 

not present. 

 
 

Specialized Habitats for Wildlife: 
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MNR (2012) lists five categories of specialized habitat for wildlife for Site Region 6E as follows: 

 

Waterfowl Nesting Area:  Significance is met if 3 or more criteria species (see below) are nesting in 

an upland next to wetland habitat.   

 

American Black Duck, Northern Pintail, Northern Shoveler, Gadwall, Blue-winged Teal, Green-

winged Teal, Wood Duck, Hooded Merganser, Mallard. 

 

Due to the small size of the wetland adjacent to the development site and the lack of nesting 

expected in the predominately red cedar and green ash woodlands of the development site it is 

unlikely that there is significant nesting occurring.  We did not encounter any waterfowl nesting on 

the development lands. 

 

Bald Eagle and Osprey Nesting, Foraging and Perching Habitat: These species are known to 

forage in the waters offshore, but significance requires nesting on site.  Nests were not observed on 

the development lands.   

 

Woodland Raptor Nesting Habitat:   Requires woodland nesting by either Northern Goshawk, 

Cooper’s Hawk, Sharp-shinned Hawk, Red-shouldered Hawk, Barred Owl, and Broad-winged 

Hawk.  None of these species was observed within the development lands.   

 

Seeps and Springs: No seeps or springs are present. 

 

Turtle Nesting Areas: Refers to turtle nesting that is close to water and away from roads, and 

provides sand and gravel in open sunny areas that turtles can dig in.  Ideal locations are sand and 

gravel beaches next to undisturbed shallow weedy marshes, lakes or rivers.  The pebble beaches next 

to the development area are deemed too narrow, too shaded, and too wet to provide turtle nesting and 

no evidence of turtle nesting was observed. 

 

Amphibian Breeding Habitat (woodland): There upland woodlands lack appropriate features to 

support woodland breeding.   

  

Amphibian breeding habitat (wetland): There are two 

wetland areas at the southeast corner of the development 

area that are separated by an old access road that marks 

the southern boundary of the development.  In the 

adjacent image, wetland area 1 was too small (i.e., < 0.5 

ha) to be given an ELC site type, but it is a treed swamp 

that supports amphibian breeding.  MNRF (2015) only 

requires wetlands to be greater than 0.05 ha. for the 

potential SWH amphibian breeding use, and therefore 

this ~ 0.1 ha. site is a candidate SWH. 

 

Area 2 in the adjacent image is a SWT2 swamp.  To be 

considered SWH as per MNRF (2015) a site needs to 

have 2 or more of the listed species with Call Level Codes of 3.  The results of the call surveys for 

the two sites are presented in Table 2, where each site had one of the listed species with Call Level 

Codes of 3.  However, the two sites would be connected if not for the raised access road, and in our 

opinion the results should be combined to constitute SWH. 



Environmental Impact Study – Half Moon Bay  Ecological Services 2021 

27 

 

 

It should be noted that year to year breeding success will be dependent on Lake Ontario water levels, 

and if the spring levels are low in any one year, it could have a significant impact on breeding at this 

location.  This is the likely reason why there was no calls at Site 1 after May 4. 

 
Table 2.  Marsh Monitoring Protocol results of three site visits (2021).   

Site Beaufort Scale 

(on 3 visits) 

Call Level Code (1,2,3): CH – Chorus Frog,   TF –Tree Frog,  

WF – Wood Frog, LF – Leopard Frog, AT- American Toad,  

GR- Green Frog 

 

Background 

Noise Code  

  May 4 (8 C) May 19 (21 C) June 9   

Site 1  0,0,0 CH3 

 

nil nil 0,1,0 

Site 2 0,0,0 CH1 LF1 

 

 

TF3 

 

TF3 0,1,0 

 

Breeding amphibians are vtolerant to nearby human activity.  For example, breeding will occur in 

roadside ditches and urban watercourses, and as such, it is unlikely that the Half Moon Bay would 

pose any risk to this SWH if there is no direct intrusion into the wetland.  We provide the following 

recommendations for amphibian breeding:  

 

1.  It is recommended that the combined FST2 and “w” areas have a 50 m no build buffer zone.  It 

There may be unforeseen circumstances arising, such as the placement and servicing of a well head 

within this 50 m buffer zone, and this is not intended to restrict those circumstances that may arise 

on a case-by-case basis. 

 

2. It is recommended that shrub and trees in the buffer zone be maintained with at least 80% 

canopy cover to maintain buffer functionality.  The removal of dead or dying trees (e.g., ash); non-

native and invasive species (e.g., European buckthorn), or trees with a low Coefficient of 

Conservatism (e.g., Manitoba Maple and Crack Willow) is acceptable if the 80% canopy cover 

threshold is maintained.  If there is a desire to remove these low Coefficient of Conservatism 

species in the buffer zone below the 80% threshold, they should be replaced primarily by native 

tree species. 

 

 

Habitat for Species of Conservation Concern:  Six habitat categories that support species of 

conservation concern are listed in MNRF (2015) for Site Region 6E, as follows:   

 

Marsh Bird Breeding Habitat: Requires wetland habitat types that are not present on or within 120 

m. 

 

Woodland Area Sensitive Bird Breeding Habitat: Requires mature (>60 years old) natural forest 

(non-plantation) stands 30 ha or greater in size with at least 10 ha interior habitat assuming 100 m 

buffer at edge of forest are to be considered for this criterion.   These features are not present.   

 

Open Country Bird Breeding Habitat: Requires grassland habitat 30 ha or larger in size, that is not 

being actively used for farming.   These features are not present.   

 

Shrub/early Successional Bird Breeding Habitat:  Requires >10 ha shrubland or successional 

fields, which are not present. 
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Terrestrial Crayfish:  These only occur in SW Ontario.    

 

Rare Species: Refers to provincially rare (S1 to S3 and SC) species provided by the following 

information sources and outlined Table 5.   

1. NHIC grid 18UQ3867 and 3866.    

2. Picton Ecodistrict 6E-15, Henson and Brodribb (2005)    

3. Ecological Services field work.     

4. Other sources (e.g., anecdotal reports, eBirds, etc.).  

 
Table 5. List of potential rare species that are not endangered or threatened.  Species observed are 

discussed after the table. 

Species Preferred Habitat Habitat 

Present  

within 120 m 

Source Seen in 

2021 

 
Reptiles 

Snapping Turtle (SC) Open water wetlands with lily pads. Marginal 4 No 

Milk Snake (SC) Cosmopolitan with some field preferences Yes 4 No 

Birds 

Black Tern (SC) Colonies in shallow marshes, especially in 

cattails.  

No 2 
No 

Bald Eagle (SC) Nest in large trees along lakes and large rivers. Yes 4 No 

Eastern Wood Pewee 

(SC) 

Typical habitat is mature deciduous woodland. Yes 1,4 
No 

Wood Thrush (SC) Typical habitat is mature deciduous woodland.  1 Yes 

     

Plants 

American Beachgrass 

S3 

 Sand dunes. No 2 
No 

Sand Reed Grass S3 Sand dunes. No 2 No 

Rose Swamp Mallow S3 

SC 

Shoreline marshes. No 2 No 

Bushy Cinquefoil S3 Dune and cobble beach shorelines. No 2 No 

 

Wood Thrush:  Breeding birds were monitored during every site visit, but three dedicated breeding 

bird surveys were conducted on May 17, May 31, and June 22, 2021 by Kurt Hennige.  Mr. Hennige, 

is a well known birder to the County for his ongoing work with eBird and the Ontario Bird Breeding 

Atlas. 

 

Two or three (i.e., one could be a repeat) Wood Thrush were heard calling in the FOD5-5 and FOMa 

woodlands at the NW portion of the site on May 17, and one was heard calling in the FOD7-2 

woodland at the SE portion of the site on May 31.  None were heard here in 2020, nor during any of 

the other May 4 to June 28 site visits.  This is a vocal bird that is readily heard throughout the day and 

that none were heard calling at other times suggests these birds were either migrants passing through, 

or transient males trying to attract a female without success.  Breeding success here was therefore 

questionable, but the habitat at the three call locations is suitable for breeding. 

 

Bird Life International puts the current North American population of Wood Thrush at about 12 

million, and we await the pending results of the latest efforts of the Breeding Bird Atlas or Ontario in 

regard to Wood Thrush.  This bird is well represented in eBird for this region, and we commonly 

observe it during our field work throughout Eastern Ontario.  Reasons for population declines in this 

region have less to do with habitat loss and more to do with changes in insect guilds, possibly due to 

agricultural pesticides, as well as changes to its winter habitat outside of Canada. 
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Wood Thrush are cosmopolitan in their choice of habitat and will breed in many woodland types, 

including those in urban situations.  There is no lack of habitat in the region and the loss of some 

woodland at this site should not constitute a negative impact.  Furthermore, the recommended 50 m 

wooded buffer will provide sufficient nesting habitat for these birds.   

 

As a matter of course for all developments, it is recommended that land clearing occur outside of the 

breeding bird season (April 15 to Aug. 15) to avoid a contravention of the Migratory Birds Convention 

Act, which includes the Wood Thrush. 

 

 

Animal Movement Corridors 

 

MNRF (2015) denotes amphibian movement corridors and deer movement corridors as areas of potential 

significant wildlife habitat.   

 

Amphibian movement corridors: Amphibian movement corridors provide a link between breeding 

habitat and summer habitat for criteria species and threshold numbers.  Corridor significance can only be 

met if there is associated significant wetland breeding habitat, which will need to be determined.  

 

Deer movement corridors: Associated with significant deer wintering habitat (MNR 2012).  There are 

no habitat features on or within the proposed development property that support significant deer winter 

use and therefore it does not constitute a significant deer movement corridor.   

 

 

6. References 

 

Briggs, J., G. Hoch, and L. Johnson.  2002.  Assessing the rate, mechanisms, and consequences of the 

conversion of tallgrass prairie to Juniperus virginiana forest.  Ecosystems 6:578-586. 

 

Cadman M. and N. Kopysh. 2001. Ontario Breeding Bird Atlas Guide for Participants. Bird Studies 

Canada, Environment Canada: Canadian Wildlife Service, Federation of Ontario Naturalists, 

OFO, Ontario Ministry of Natural Resources. 

 

Carter, T., M. Menzel, B. Chapman, and K. Miller.1999. Summer foraging and roosting behavior of an   

eastern pipistrelle, Pipistrellus subflavus. Bat Research News 40:5–6. 

 

Ecological Services.  2001.  Life Science Areas of Natural and Scientific (ANSI) in Site District 6E-15.  

2001.  Prepared for the Ministry of Natural Resources, Kingston Office. 

 

Environment and Climate Change Canada. 2018. Recovery Strategy for the Little Brown Myotis (Myotis 

lucifugus), the Northern Myotis (Myotis septentrionalis), and the Tri-colored Bat (Perimyotis 

subflavus) in Canada. Species at Risk Act Recovery Strategy Series. Environment and Climate 

Change Canada, Ottawa. ix + 172 pp. 

 

Environment and Climate Change Canada. 2016. Management Plan for the Snapping Turtle (Chelydra 

serpentina) in Canada [Proposed]. Species at Risk Act Management Plan Series. Ottawa, 

Environment and Climate Change Canada, Ottawa, iv + 39 p. 

 



Environmental Impact Study – Half Moon Bay  Ecological Services 2021 

30 

 

Ernst, C. 1986.  Ecology of the Turtle, Sternotherus odoratus, in Southeastern Pennsylvania.  Journal of 

Herpetology 20: 341-352. 

 

Gannon, W.L, R.E. Sherwin, and S. Haymond. 2003. On the importance of articulating assumptions when 

conducting acoustic studies of habitat used by bats. Wildlife Society Bulletin 31:45–61. 

 

Gleason, Henry A. and Arthur Cronquist. 1991. Manual of the Vascular Plants of Northeastern United 

States and Adjacent Canada, Second Edition. D. Van Nostrand, N.Y. 

 

Gillingham, J., and C. Carpenter.  1978.  Snake hibernation: Construction of and observations on a man-

made hibernaculum.  Journal of Herpetology 12: 495-498. 

 

Hartwig, T., and E. Kiviat. 2007.  Microhabitat association of Blanding’s Turtles in natural and 

constructed wetlands in Southeastern New York.  Journal of Wildlife Management 71: 576-582. 

 

Hayes, J.P. 1997. Temporal variation in activity of bats and the design of echolocation monitoring 

studies. Journal of Mammalogy 78:514–524.  

 

Henderson, L., and H. Broders.  2008.  Movements and resource selection of the Northern Long-Earted 

Myotis (Myotis septemtrionalis) in a forest-agricultural landscape.  Journal of Mammalogy.  89: 

952-963. 

 

Henry, M, D. Thomas, R. Vaudry, and M. Carrier.  2002.  Foraging distances and home range of pregnant 

and lactating little brown bats (Myotis lucifugus).  Journal of Mammalogy 83: 767-774. 

 

Henson, B.L. and K.E. Brodribb 2005. Great Lakes Conservation Blueprint for Terrestrial Biodiversity, 

Volume 2: Ecodistrict Summaries. Nature Conservancy of Canada. 

 

Horncastle, V., E. Hellgren, P. Mayer, D. Engle, and D. Leslie.  2004.  Differential consumption of 

Eastern Red Cedar (Juniperus virgiana) by avian and mammalian guilds: Implications for tree 

invasion.  American Midland Naturalist 152: 255-267. 

 

Norris, M., J. Blair, L. Johnson, and R. McKane.  2001.  Assessing changes in biomass, productivity, and 

C and N stores following Juniperus virginiana forest expansion into tallgrass prairie. Canadian 

Journal of Forest Resources 31:1940–1946. 

 

Humphrey, C. 2017. Recovery Strategy for the Eastern Small-footed Myotis (Myotis leibii) in Ontario. 

Ontario Recovery Strategy Series. Prepared for the Ontario Ministry of Natural Resources and 

Forestry, Peterborough, Ontario. vii + 76 pp. 

 

Kurta, A., C. Schumacher, M. Kurta, and S. Demers. 1999. Roost sites of an eastern pipistrelle during 

late-summer swarming. Bat Research News 40:8–9. 

 

Law, B., J. Anderson, and M. Chidel.  1998. A bat survey in state forests on the south-west slopes region 

of New South Wales with suggestions of improvements for future surveys.  Australian Zoologist.  

30: 467-479. 

 

Lee, H., W. Bakowsky, J. Riley, J. Bowles, M. Puddister, P. Uhlig, and S. McMurray. 1998. Ecological 

Land Classification for Southern Ontario. Natural Heritage Information Centre. 

 



Environmental Impact Study – Half Moon Bay  Ecological Services 2021 

31 

 

MECP (Ministry of Environment Conservation and Parks).  2019.  Clients Guide to Preliminary 

Screening for Species at Risk.  

 

Meeks, R., and G. Ultsch. 1990. Overwintering behavior of Snapping Turtles.  CopEIS 3:880-884. 

 

 

MNR (Ministry of Natural Resources). 2000. Significant Wildlife Habitat Technical Guide.  151 pp. Fish 

and Wildlife Branch, Technical Section.   

 

MNR (Ministry of Natural Resources) 2010. Natural Heritage Reference Manual for Natural Heritage 

Policies of the Provincial Policy Statement, 2005. Second Edition.  

 

MNR (Ministry of Natural Resources).  2011.  Survey Methodology under the Endangered Species Act, 

2007: Dolichonyx oryzivorus (Bobolink).  Ministry of Natural Resources Policy Division 

Species at Risk Branch. 

MNR (Ministry of Natural Resources). 2011. Bats and Bat Habitats: Guidelines for Wind Power Projects. 

Second Edition.  

 
MNR (Ministry of Natural Resources). 2012. Survey Protocol for Eastern Whip-poor-will (Caprimulgus 

vociferous) in Ontario. Ontario Ministry of Natural Resources, Species at Risk Branch, 

Peterborough, Ontario. ii + 10 pp. 

  

MNR (Ministry of Natural Resources). 2013. Reptile and Amphibian Exclusion Fencing: Best Practices, 

Version 1.0. Species at Risk Branch Technical Note. Prepared for the Ontario Ministry of Natural 

Resources, Peterborough, Ontario. 11 pp. 

 

MNRF (Ministry of Natural Resources and Forestry).  2014.  Ontario Wetland Evaluation System.  

Southern Manual, 3rd Ed., Version 3.4 

MNRF (Ministry of Natural Resources and Forestry).  2014.  Significant Wildlife Habitat Mitigation 

Support Tool. 

MNRF (Ministry of Natural Resources and Forestry). 2014. Use of Buildings and Isolated Trees by 

Species at Risk Bats: Survey Methodology. October 2014. 

 

MNRF (Ministry of Natural Resources and Forestry) 2015.  Technical Note Species at Risk (SAR) Bats.  

Regional Operations Division. 

 

MNRF (Ontario Ministry of Natural Resources).  2015.  Significant Wildlife Habitat Ecoregion 6E 

Criterion Schedule.   

 

MNRF (Ministry of Natural Resources and Forestry). 2015. Survey Protocol for Blanding’s Turtle 

(Emydoidea blandingii) in Ontario. Species Conservation Policy Branch. Peterborough, Ontario. 

ii + 16 pp. 

 

MNRF (Ministry of Natural Resources and Forestry).  2018. Natural heritage information request guide.  

Regional Operations Division.  

 

MNRF (Ministry of Natural Resources and Forestry).  2019a.  Bobolink General Habitat Description.  



Environmental Impact Study – Half Moon Bay  Ecological Services 2021 

32 

 

 

MNRF (Ministry of Natural Resources and Forestry).  2019b.  Meadowlark General Habitat Description.  

 

Newton, E.J., and T. Herman. 2009. Habitat, movements, and behaviour of overwintering Blanding’s 

turtles (Emydoidea blandingii) in Nova Scotia. Canadian Journal of Zoology 87: 299–309.  

 

Rowe, J., and E. Moll. 1991. A radiotelemetric study of activity and movements of the Blanding’s turtle 

(Emydoidea blandingi) in northeastern Illinois Journal of Herpetology, Vol. 25, No. 2, pp. 178-

185. 

 

Schaefer, K. 2017. Habitat Useage of tri-colored bats (Perimyotis subflavus) in western Kentucky and 

Tennessee post-white nose syndrome. M.Sc. thesis.  Murray State University, Kentucky. 26 

 

Schowalter, D.B., J.R. Gunson, and L.D. Harder. 1979. Life history characteristics of little brown bats 

(Myotis lucifugus) in Alberta. Canadian Field Naturalist. 93: 243-251. 

 

Schummer, M., J. Palframan, E. McNaughton, T. Barney, and S. Petrie.  2012.  Comparisons of bird, 

aquatic macroinvertebrate, and plant communities among dredged ponds and natural wetland 

habitats at Long Point, Lake Erie, Ontario.  Wetlands 32:945-953. 

 

Sherwin, R., W. Gannon, and S. Haymond.  2000.  The efficacy of acoustic techniques to infer 

differential use of habitat by bats.  Acta Chiropterologica 2:145-153. 

 

Snider, J., and M. Linck.  2011.  Habitat use and movement patters of Blanding’s Turtles (Emydoidea 

blandingii) in Minnesota, USA: A landscape approach to species conservation.  Herpetological 

Conservation and Biology 7:185-195. 

 

Szuba, K., and B. Naylor.  1998.  Forest Raptors and Their Nests in Central Ontario. Southcentral 

Sciences Section Field Guide FG-03.  Ontario Ministry of Natural Resource. 

 

Taylor, G., and E. Noll. 1989. Movements and hibernation sites of overwintering painted turtles in 

southern Ontario. Canadian Journal of Zoology. 67: 1877-1881. 

 

Thomas, D. W. 1988. The distribution of bats in different ages of Douglas-fir forests. Journal of Wildlife 

Management 52:619–626. 

 

Thorne, T.  2015. The role of islands in the migration of bats across Lake Erie and Lake Ontario: Lasiurus 

borealis, Lasirus cinereus, and Perimyotis subflavus.  M.Sc. thesis.  Western University. 

 

Ultsch, G. and D. Lee. 1983.  Radiotelemetric observations of wintering Snapping Turtles (Chelydra 

serpentina) in Rhode Island. Journal of the Alabama Academy of Sciences 54, 200–206 

 

Ultsch, G.  2006.  The ecology of overwintering among turtles: where turtles overwinter and its 

consequences.  Biological Reviews 81: 339-367. 

 

Ultsch, R., and M. Cochran.  1994.  Physiology of Northern and Southern Musk Turtles (Sternotherus 

odoratus) during simulated hibernation: Physiological Zoology 67: 263-281. 

 

Valley, R. T., Cross, and P. Radomski. 2004. The role of submersed aquatic vegetation as habitat for fish 

in Minnesota Lakes, including the implication of non-native plant invasions and their 

management.  Minnesota Department of Natural Resources Special Publication 160. 



Environmental Impact Study – Half Moon Bay  Ecological Services 2021 

33 

 

 

Veilleux, J., J. Whitaker, and S. Veilleux.  2003.  Tree-roosting ecology of reproductive female eastern 

pipistrelles, Pipistrellus subflavus, in Indiana.  Journal of Mammalogy 84: 1068-1075.   

 

Wolbert, S., A. Zellner, and H. Whidden.  2014.  Bat activity, insect biomass, and temperature along an 

elevational gradient.  Northeastern Naturalist. 27:72-85. 


