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I. Purpose of this report 

Stoneleigh: A Natural Garden (hereafter, Stoneleigh), located in Lower Merion Township, Montgomery 
County, Pennsylvania (Fig. 1). This property is the focus of our capstone project because of its value to 
the community. The property is a protected public garden that provides a natural space in an urban area 
as a manipulated landscape. The purpose of this report is to inform you, the Villanova community, of 
what Stoneleigh is and why protecting and preserving an area like it is important to this region, 
aesthetically, recreationally, and environmentally.  

Our goal is to summarize information about the biodiversity of the property, with focus on plants, 
mammals, and birds. We aim to address how the biodiversity is important to the surrounding area as it 
relates to regional diversity as part of a network of natural areas. We address the Villanova community 
with the intention of spreading and raising awareness of the property, with the hope that more 
Villanovans can use the space and its resources for enjoyment and academic growth. We reach out to 
you, Villanova, to go and support natural areas that preserve green spaces and organismal diversity for 
the health of all constituents. We reach out to students, faculty, staff, alumni and Villanova’s neighbors 
to suggest ways in which the Stoneleigh property can benefit you directly, regardless of your major, 
occupation, or intentions. This report is for you learn about and take advantage of a property so close to 
campus that can aid in academic advancement and the overall ecological health of the area. We hope 
you all can read this report and support conservancies who aim to educate in the maintenance and care 
of organisms that are vital to our well-being and our futures.  

 

Fig. 1. Location of the Stoneleigh property. White arrows denote Villanova (left) and Stoneleigh (center). 
Red pins designate other natural areas nearby. 
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II. Context: “Save Stoneleigh!” 

A. The threat to Stoneleigh: history and status 

A recent threat to Stoneleigh began when the Lower Merion School District sent a letter to Natural 
Lands Trust stating the District’s intent to inspect the entire property with the expectation of 
condemning some of the property (Natural Lands Trust 2018a). Once Natural Lands received the letter, 
they began the campaign “Save Stoneleigh” to get residents and the surrounding community involved in 
the fight to save it. Since then, a petition created has over 40,000 signatures supporting the cause and 
3,000 households displaying “Save Stoneleigh” signs on their lawns (Morrison 2018). At a school board 
meeting, the Lower Merion School District mentioned they were only interested in 0.03 square 
kilometers of the property for recreational fields. The fields would be used with the Islamic Foundation 
property the school district looks to also purchase for their new middle school. The problem for the 
Lower Merion School District is that their school is rapidly growing, and they have limited expansion 
options (McGeehan 2018). According to the President of the Lower Merion Board of School Directors, 
Dr. Melissa Gilbert, and the superintendent, Robert Copeland, the Lower Merion school district has 
increased the number of students by approximately 20% and is one of the fastest-growing districts in 
the state (Gilbert & Copeland 2018).  

The school district originally intended to take over the property using eminent domain, but since then a 
bill has been passed to make it harder for them to do so. House Bill 2468 signed into law by Governor 
Wolf stipulates that Court approval is needed before land under a conservation easement can be taken 
over by a school district (Boccella 2018). The new law does not protect Stoneleigh indefinitely, but it at 
least makes Stoneleigh more difficult to be taken over by eminent domain.  

Saved! On 20 November 2018, Natural Lands announced that the overwhelming support from the 
community, township members, members of Pennsylvania legislature, and the Lower Merion 
Conservancy helped save Stoneleigh and that it is no longer at risk (Natural Lands Trust 2018b). The 
overwhelming response sent a clear message that taking any inch of Stoneleigh would be a devastating 
loss and one that must be avoided at all costs. Months of trying to prevent Lower Merion township from 
seizing the property has come to an end, since the school district announced that it was no longer 
pursuing the property. Natural Lands and Stoneleigh has identified that the immense support is a 
powerful reminder that the communities’ green spaces are beloved and that there is a large and 
powerful constituency ready to stand in their defense.  

III. Objectives and scope of the project 

A. Objective 1: Summarize information about biodiversity on the Stoneleigh property 

The goal of identifying the organisms that frequent the property is to determine if any are threatened or 
endangered. If so, we will highlight those species and use them as flagship species to help gain further 
support from the community for the Stoneleigh property. Additionally, we will identify the frequent 
visitors to determine if any are migratory species that use the property as a stopover site.  
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B. Objective 2: Address how the biodiversity of Stoneleigh is important to the 
surrounding area as part of a network of natural areas 

The goal of this section is to compare Stoneleigh to other natural areas in order to assess the regional 
biodiversity. In this section, we would also include what the Stoneleigh property does not have that 
other natural areas do. One example of this are forest areas, which is something that Stoneleigh is 
lacking. At the end of this section, the audience should be able to understand how important the 
pockets of protected areas are in preserving the organisms that live there.  

C. Objective 3: Describe and explain how Stoneleigh provides values to human 
residents 

Stoneleigh provides many values to the community. Some of these values include an increase in physical 
and mental health. There are mental health benefits when walking around the property because of the 
aesthetics this property provides and the positive impact to human residents. When visiting Stoneleigh, 
there is a lot of life present within the different species of trees, plants, insects, birds, etc. In addition, 
the social dimension of Stoneleigh provides values to human residents. Stoneleigh drew a lot of 
attention to the human residents by asking the community to “Save Stoneleigh” - which was eventually 
saved - so the value of this land is known for the human residents. Lastly, Stoneleigh can provide a 
unique identity through its value in regard to biodiversity and nature.  

D. Objective 4: Explain how Villanovans can contribute to preserving natural areas 

The objective of this aspect of the report will be to do the research for the readers. We will summarize 
the importance of natural areas and how the readers can contribute to protecting natural areas in the 
region.  

E. Objective 5: Communicate findings with the “Villanova” community 

The overarching goal of this report is to inform the Villanova community about the Stoneleigh property 
and make suggestions as to how Villanovans can take advantage of the property and benefit from all it 
has to offer.  

IV. Conservation ecology conceptual background 

A. Reserve size matters 

Nature reserves are designed in a way that incorporates the understanding of the effects size, shape, 
and distance from a source species has on the area in order to maximize the protection of biodiversity 
(Relyea & Ricklefs 2018:517-521). To do so, conservationist draw on concepts from the Equilibrium 
Theory of Island Biogeography, which states that the number of species in an isolated area reflects a 
balance between the arrival of new species and the extinction of existing species. The theory explains 
that a large empty area can be colonized, with the number of new arrivals declining as a function of how 
many species have already colonized, while the probability of extinction increases as the number of 
species increases. Relyea and Ricklefs explain that the model assumes that smaller populations of each 
species in crowded communities will have higher extinction rates; additionally, smaller areas should 
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experience higher rates of extinction relative to the same level of species diversity. As a result, the 
theory predicts that larger areas will contain more species at equilibrium and will thus better protect 
biodiversity.  

B. Landscape context matters, too 

The risk of a single large area, however, predicts an increase in the probability of the species to be 
destroyed by a natural disaster or disease.  

According to Relyea and Ricklefs (2018), when creating multiple reserves, conservationists consider the 
proximity of the areas to each other where they are close enough that organisms can disperse between 
them but not far enough away to reduce the ability for predators and disease to move between them. 
The ideal distance is set for species of greatest conservation interest, but the shape has a detrimental 
effect. Ideally, a shape with less edge effects (such as a circle) will have the lowest area to edge ratio, 
but it is not possible, and nature preserves typically need to compromise between the desired areas and 
what is available.  

Stoneleigh is a 17-hectare manipulated landscape defined as a public garden and a nature preserve. 
Ownership of the property was recently transferred to Natural Lands Trust and it is the most accessible 
due to its paved paths (Natural Lands Trust 2018c). Natural Lands Trust’s mission statement is 
“preserving and nurturing nature’s wonders,” while also saving open space, caring for nature and 
connecting people to the outdoors. Natural Lands is offering an opportunity to educate and inspire 
homeowners in the area about the value of growing native plants for their wildlife value and using 
Stoneleigh to offer the opportunity to showcase native plants found on the other preserves. The 
landscape is English park style designed by Frederick Olmsted, while the landscape now includes native 
plants that support natural life. The area surrounding Stoneleigh is mostly suburban with scattered open 
areas (woods, wetlands, parks, and barrens) and the distance from these areas are important on the 
broader scale when it comes to conservation of biodiversity.  

The proximity to other areas is important regarding Stoneleigh because of the spatial structure of the 
property in relation to others. Relyea and Ricklefs reviewed a landscape metapopulation model that 
incorporates differences in the quality of suitable areas and the quality of the land that surrounds those 
areas. This model represents the most realistic structure of populations that emphasizes the importance 
of spacing between the open areas and the land between it that can affect the ability for organisms to 
travel between them.  

C. Natural areas vary in other ways, too  

Conservation biologists have urged that the “idea” of a natural land be narrowed down to mean without 
human influence, in order to guide conservation efforts (Povilitis 2002). This definition of a natural area 
would have to take into consideration the amount of human energy that went into removing native 
species that results in changing ecological conditions. Povilitis suggests that there are practical and 
philosophical problems with defining a natural area without human influence because pre-settlement 
ecological conditions are difficult to verify and that actively managed areas are by definition less natural.  

Stoneleigh, as a natural garden, has been defined as a manipulated landscape because all the plants 
were brought in to decorate the private residence. The property managers are currently managing the 
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plants already on the property and working to integrate more native species and get rid of the open 
“turf” areas. Biodiversity is enhanced on a property like this but as stated by Povilitis, the work of land 
stewards and nature gardeners who alter and manage local habitats to benefit the plants as well as birds 
and other wildlife, tend to do so by making the properties less natural. It is difficult in an area where 
green spaces have been cleared and reintroduced to maintain a level of “natural” that conservationists 
tend to aim for, but a property like Stoneleigh provides a space that is the most “natural” based on its 
location. Areas with human influence, such as Stoneleigh, merit the label “natural” when people do the 
right things in terms of biodiversity, ecological health, and environmental sustainability (Povilitis 2002).  

Active management should not be advantageous to native species at the expense of others but should 
support large populations of wildlife to achieve an ecological balance. A manipulated area’s naturalness 
can be greater when it is part of a regional configuration of habitats (corridors, stepping stone) that all 
contribute to biodiversity conservation (Povilitis 2002). Stoneleigh provides that for this region because 
it provides habitat to help support native plants and animals that are dispersing or migrating and helps 
support wildlife metapopulations.  

V. Stoneleigh and its conservation value 

A. The history of Stoneleigh in relation to the property’s biodiversity 

1. What was the property originally like? 

Stoneleigh began in 1877 when Edmund Smith, an executive with the Pennsylvania railroad company, 
purchased 26.3 ha (65 acres) of land in Villanova and began building. Smith hired Charles H. Miller, a 
landscape gardener, to transform the grounds of the property. Miller previously trained in England at 
Kew Gardens (Natural Lands Trust 2018a). His subsequent work as the chief gardener at Philadelphia’s 
Fairmount Park brought him a lot of attention and recognition as a landscape gardener. In 1882, Miller 
took a job redesigning the Agricultural College in Guelph, Ontario. This is significant because his plan for 
this college followed the current pattern established by those previously at work on the grounds of that 
university. The plants Miller brought in to design those college grounds were already naturally on the 
property. He also created a flower garden that remained until 1929 when a building replaced the area 
(Crawford 1986). Miller created natural areas that made sense to the native area and the way he 
approached these projects was similar in the natural design that he used for Stoneleigh.  

At the turn of the twentieth century, the property changed ownership when Samuel Bodine bought the 
property. Bodine was the head of the United Gas Improvement Company at the time of purchase. The 
Tudor Revival style of the estate that exists today is due to Bodine. He built the house according to his 
preferred style. On that note, he hired a landscape architecture firm, Pentecost and Vitale, from New 
York to redesign the grounds. Bodine wanted the gardens to resemble a “Beaux Arts” style (Natural 
Lands Trust 2018a). Vitale worked under the mentorship of Pentecost and chose him to work with 
because he did not agree with the natural designs created by Frederick Law Olmsted of Massachusetts 
at the time. Vitale came from Italy and he proposed “formal and rational landscape plans like those 
found in the Italian Renaissance garden” (Franch 2017). The presentation of this style would result in a 
more formal setting to the Stoneleigh gardens. However, Bodine then hired Frederick Olmsted in 1908. 
At the time, this firm was the most prestigious in the country. Bodine approved of the gradual 
transformation of the grounds and retained Frederick Olmsted for the next 50 years. Olmsted made 
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many return trips to continue improving and changing the grounds. During each of these concurrent 
visits, he established new gardens, terraces and pathways. They also brought in new plant species and 
transplanted trees onto the property (Natural Lands Trust 2018a). Therefore, throughout the 20th 
century, the Stoneleigh property remained true to its natural state of the area based on the hired 
landscape architect’s design preferences.  

After the death of Bodine in 1932, the Stoneleigh property was broken up and sold in pieces. An 
entrepreneur and co-founder of Rohm and Haas Company, Otto Haas, bought the southeastern part of 
the old estate and grounds. The estate remained in the hands of the Haas family for the next 80 years. In 
1964, the property transferred to Otto’s son, John. John and his wife oversaw the property for the next 
50 years until their passing (Natural Lands Trust 2018a). It is unclear if Otto Haas was in charge of 
planting and maintaining the gardens or if he hired someone to do so.  

2. Recent changes  

John Haas and his wife, before their passing, placed the Stoneleigh property under conservation 
easement with Natural Lands Trust in 1996 (Natural Lands Trust 2018a). Placing the land under a 
conservation easement represented an important step towards protecting the lands from future 
development. A conservation easement “is either voluntarily donated or sold by the landowner and 
constitutes a legally binding agreement that limits certain types of uses or prevents development from 
taking place on the land in perpetuity while the land remains in private hands” (The Nature Conservancy 
2018). Then, John passed away in 2011 and his wife, Chara, shortly after in 2012 (Natural Lands Trust 
2018a).  

An important aspect of the easement is that it is legally binding. So, even if the land is passed on to an 
heir or sold the easement still stands (The Nature Conservancy 2018). In their will, John and Chara 
wanted the property to be given to a nonprofit befitting of the estate grounds and their wishes. The 
surviving family decided to give the property to Natural Lands. In April 2016, ownership of the property 
officially transferred to Natural Lands. But, the Haas will also transferred the conservation easement to 
Lower Merion Conservancy (Natural Lands Trust 2018a).  

B. Biodiversity on the Stoneleigh property 

1. Habitat diversity 

Stoneleigh encompasses 17 ha (42 acres). The property comprises bog gardens, a meadow vista, green 
lawns, and is surrounded by the many trees on the property. 

To assess the habitat diversity on the property, we put an overlay of 120 evenly spaced dots over the 
image of the Stoneleigh property (Fig. 2) and counted dots in each habitat category. If a dot was half in 
one habitat and half in another, we counted the dot for both; therefore, the habitat percentages add up 
to slight more than 100%. 
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On the property, approximately 28% of the area are garden spaces, 53% is green lawn/open space, and 
32% constitutes trees and/or more wooded areas. Thus, green lawn and garden areas make up 81% of 
Stoneleigh. This habitat composition is reflected heavily in the type of species on the property, because 
it lacks many wooded areas that would typically attract more species diversity to the property. We 
wanted to make this approximation, for our readers to understand the Stoneleigh property in numbers 
as we will refer to these habitat differences when assessing the regional biodiversity of the plants, birds, 
and mammals.   

2. Plant biodiversity 

a) Plant species in the Stoneleigh collection  

Stoneleigh as a garden has many native and non-native species that contribute to its biodiversity. The 
information about the plant diversity on the property came from a database provided to us by the 
Stoneleigh staff.  

 

Fig. 2. Map of Stoneleigh: A Natural Garden. The north edge of Villanova’s campus is across County 
Line Road on the left side of the map. Source: Natural Lands Trust.  
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Currently, the collection includes 105 plant families (Appendix A). The most diverse class of plants is 
Dicotyledons (flowering plants), which makes up 78% of the plant diversity at Stoneleigh. The second 
largest group is Liliopsida (seed plants). The garden also contains Filicopsida (ferns), Pinopsoda (cone-
bearing seed plants) and Ginkgoopsid (seed ferns). Across the 17 ha, these plants are featured in 
structures such as the bog garden. The bog garden, which was cultivated from an inground pool contains 
native plants such as sundews and pitcher plants (Natural Lands Trust 2018d). The garden also features 
various meadows, forests and designed garden structures.   

Most of the plants at Stoneleigh are native to the State of Pennsylvania. Conserving native plants is 
essential in maintaining the entire ecosystem (Burghardt et al. 2009). The presence of native plants 
increases the abundance of other native plants, mammals and insects. According to Burghardt et al. the 
highest richness of biodiversity of native species occurred in areas with a higher abundance of native 
plants. The lepidopteran larvae and breeding bird species were found to be more abundant and have a 
greater diversity when placed in environments with more native grasses and shrubs. Therefore, 
preserving Stoneleigh, which harbors hundreds of native plants, will not only sustain the remaining 
natural plants in the community but allow the entire ecosystem to flourish. Narango et al. found that 
the presence of native or nonnative plants in a residential area greatly effects the biodiversity. In 
communities carrying well over the number of nonnative plant species that are found in natural green 
spaces, the number of insects in the area was scarce (Narango et al. 2018).  This directly affected the 
diversity of birds in the area. Birds that feed on insects, even those adapted to the loss of trees in urban 
areas struggled to find nutrition in the areas with an abundance of nonnative plants.  The areas were 
“dead zones” for insects. Adding nonnatives plants to green spaces changes the entire ecosystem by 
making the area inhabitable for native species of birds and insects. Therefore, in terms of preserving 
animal and insect diversity it is more important to preserve areas that contain m native plants like 
Stoneleigh.  

b) Regional comparison of Stoneleigh’s plant collection 

Compared to the national historical park, Valley Forge, the plant diversity at Stoneleigh is incredibly 
diverse (U. S. National Park Service & Us 2018). Valley Forge is about 2,071 ha (5,117 acres) away from 
Stoneleigh. The entire park covers 1,416 ha (3,500 acres) of grasslands, shrublands, forests and 
croplands. According to the National Park Service, there is only 730 different species of plants at the 
park. Of the 730, 220 are native vascular plants (Latham 2012). In the entire plant collection, there are 
rare plants such as: bushy bluestem (Andropogon glomeratus), Elliot’s beardgrass (Andropogon gyrans), 
soft fox sedge (Carex conjuncta), black-edge sedge (Carex nigromarginata) and groundsel-tree 
(Baccharis halimifolia) which are not present at Stoneleigh.  

Jenkins Arboretum is located about 10 km (6 miles) from Stoneleigh. It contains over 1,300 taxa of plants 
and expanding. A highlight from this garden is that it contains all azaleas native to the east coast of 
North America.  
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3. Bird diversity present on the Stoneleigh property and in the region 

a) Stoneleigh’s bird diversity 

To gather data about the bird diversity on the Stoneleigh property, we used eBird as the source for all 
the information presented in this section unless noted otherwise. The online database, eBird, is 
composed of citizen science data collected from observations across the globe. Birdwatchers can submit 
species sightings through a checklist that marks their location as well and gets added to the collection of 
sightings at that location. The database provides a source for information on bird abundance and 
distribution across an area. The checklists for Stoneleigh began in May 2018, when Stoneleigh first 
opened in the summer, and span till the most recent checklist on 14 December 2018. In all, there are 40 
checklists submitted by 20 different observers. One observer that submitted the checklist is the regional 
reviewer for Delaware County, PA. According to eBird, there are 80 different species of birds sighted at 
Stoneleigh within that 8-month time frame from looking at the Stoneleigh property as a hotspot in 
Montgomery County.  

The 80 species of birds present at Stoneleigh represent 10 orders and 30 different families (Appendix B-
1). Of the birds observed, 29 species breed on the property, representing 36% of the species present. 
For another 44% of the species, the Stoneleigh property falls within their native range and will use the 
property all year. Only 6 species seen so far use the property as their wintering range in addition to 
another 9 species that are migrants just stopping by or flying over the property. Stoneleigh is very 
important to these migrant species because they can use the property as a stop-over site. A stop-over 
site is important to migrating birds because it provides a place for them to fuel up and rest for their long 
journeys to or from their wintering grounds (Grveles et al. 2011). For people walking the property during 
the winter, they are most likely to see the American robin (Turdus migratorius), house finch 
(Haemorhous mexicanus), Northern cardinal (Cardinalis cardinalis), house sparrow (Passer domesticus), 
and dark-eyed junco (Junco hyemalis) to name a few of the most commonly reported species on the 
property. The most commonly reported species for eBird that appear on the largest number of 
checklists. Other notable species to see on the property include the tufted titmouse, white-breasted 
nuthatch and Carolina chickadee as these are all popular birds in the area and at Stoneleigh.  

Another reason Stoneleigh is important to preserve for biodiversity is due to fact that it provides 
pockets of habitat within breeding and wintering ranges for migratory birds. Some notable species that 
are threatened by loss of habitats and use Stoneleigh include the wood thrush (Hylocichla mustelina), 
chimney swift (Chaetura pelagica), and the pine siskin (Spinus pinus). The wood thrush is listed as 
neared threatened by the International Union for the Conservation of Nature (IUCN) and the Stoneleigh 
property falls within its breeding range (IUCN 2018). Though, there are no confirmed breeders by the 
Second Atlas of Breeding Birds, the area including Stoneleigh is listed as a probable site for breeders 
(Wilson et al. 2012). Since, the wood thrush is near threatened every breeding opportunity is important 
for the species as a whole. If Stoneleigh offers an area for breeders and they can be successful, this area 
is important in preserving the species and providing habitat when habitat loss is increasing. The chimney 
swift faces a similar problem as the wood thrush as Stoneleigh falls within their breeding range. The 
chimney swift is also listed as near threatened by the IUCN. But, the Second Atlas of Breeding Birds did 
confirm that there are breeders in the area of Stoneleigh. Lastly, the pine siskin uses Stoneleigh only 
during the winter. The Birds of North America report the population of pine siskin to be steeply declining 
even though their population numbers do not warrant them to be listed as a conservation concern yet 
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(Cornell University 2017). They have the potential to become a conservation concern if their population 
keeps declining at a rapid rate each year. In the end, a green space, like Stoneleigh, provides a valuable 
pocket of habitat for some species in danger of becoming a conservation risk in the future.  

Stoneleigh, from a bird's point of view, provides many different types of habitat to use. At Stoneleigh, 
there is a meadow area surrounded by a mix of different conifer and deciduous trees. This area attracts 
all types of birds that prefer to live in an edge habitat. Additionally, Stoneleigh has a large lawn of open 
green space for many bird species that are mostly ground-dwellers and those that prefer open field 
areas. There are also some small pockets of shrub-like habitat as well as more dense aggregations of 
tress. But, in all Stoneleigh lacks a forested area with a natural understory of dead tree branches and 
leaf litter that is seen in more forested preserves in the area. Stoneleigh also lacks a body of water as in 
a creek or pond on the property that could attract more species of birds. These differences in habitat 
composition on the Stoneleigh property in comparison to other natural areas in the region affects the 
species of birds attracted to the property and why some groups of birds are absent.  

The most common group of birds at Stoneleigh belong to the order Passeriformes (Appendix B-1). This 
order of birds is also the largest order of all the known orders of birds (Ehrlich et al. 1988). According to 
Ehrlich et al., the order Passeriformes includes all perching birds, and this aptly describes their behavior 
because the birds in this order are seen on tree branches or shrubs. Ehrlich et al. state that the most 
recognizable suborder are the songbirds, which all represent Passeriformes. Their songs are 
recognizable by birdwatchers and even to people walking the Stoneleigh property as they will hear the 
birds singing regardless if they can identify the species. As this is the most common order at Stoneleigh, 
this is also a very common group of birds in the area at Villanova and other natural areas surrounding 
Stoneleigh. Songbirds are a very diverse and numerous group that is common to nature walks and hikes 
throughout the  

b) Regional bird diversity in comparison to Stoneleigh 

In comparison to other natural areas in the area, Stoneleigh is missing some groups of birds found near 
the property due to the habitat composition differences. Specifically, at Valley Forge National Park, 
there are large open field areas as well as forest communities supported 110 different species of trees. 
The combination provides a lot of edge, forest and open field and grassland habitat for a variety of bird 
species to a greater extent than at Stoneleigh. Due to this, Valley Forge supports over 227 species of 
birds compared to Stoneleigh’s 80 species (U. S. National Park Service 2017). Additionally, Valley Forge 
National Park has a creek and the Schuylkill River on the property which provides an additional 
attraction for birds on the property. The groups missing from Stoneleigh due to this difference include 
birds belonging to the waterfowls, herons and plovers. Specifically, the waterfowl species missing at 
Stoneleigh are geese and ducks that have close to 700 reported sightings. Also, there are no herons or 
plovers at Stoneleigh because they require water in their habitat. Another groups of birds with a greater 
abundance at Valley Forge are Accipitriformes and Cathartiformes. Accipitriformes include Cooper’s 
hawk (Accipiter cooperii) , sharp-shinned hawk (Accipiter striatus), and red-tailed hawk (Buteo 
jamaicensis) to name the most commonly seen at Valley Forge for a total of 20 sightings. All three of 
these hawk species occur year-round in the area surrounding Stoneleigh, but Valley Forge’s open 
grassland allows hawks a better area for hunting. Cathartiformes are similar in terms of the area they 
like to forge in as compared to the Accipitriformes. The Cathartiformes include the turkey vulture 
(Cathartes aura) and black vulture (Coragyps atratus) that have over 40 sightings at Valley Forge. Lastly, 
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two species of Passeriformes that are notable at Valley Forge and are but yet to be seen at Stoneleigh 
are the Eastern bluebird (Sialia sialis) and the blue jay (Cyanocitta cristata). Both of these species are 
easy to spot due to the blue coloration of their feathers and both prefer fields and open woods to forage 
for food.  

Endangered species have also been spotted at Haverford College, which is about 5 km from Stoneleigh. 
One, for example, was the blackpoll warbler (Setophaga striata), a species listed by the Pennsylvania 
Game Commission as endangered and protected by the PA Game and Wildlife Code (Gross 2014). The 
blackpoll warbler is one species sighted at Stoneleigh as well. This migratory species relies on the limited 
habitat areas left to help build up their stores for migration. The blackpoll warbler has one of the longest 
migration distances. The reason why it is endangered is because this nesting bird relies on tall forest and 
swamps which have become more and more rare over time. If Haverford and Stoneleigh provide habitat 
that the Blackpoll warbler can successfully use than these are both important sites for preserving the 
biodiversity of threatened birds in the area.  

4. Mammals  

a) Stoneleigh’s mammals 

There are no records, such as eBird, that lists mammals at Stoneleigh so to determine the possible 
mammals that could be seen, we used the Pennsylvania Game Commission list of all mammals in the 
state and the Pennsylvania Mammal Atlas. The Game Commission’s list provides a full list of mammals 
that could be spotted in the entire state and from that, we determined which animals ranged in 
southeast Pennsylvania and could potentially be seen. The Mammal Atlas as a reference provides a map 
of Pennsylvania that allows you to pick a desired county to determine the number of mammals recorded 
in that area. The total number of records provided is 1,384 and in Montgomery County, 15 recorded 
mammals have been reported. The list of all possible mammals is included in the appendix at the end of 
the report (Appendix B-2), and all those listed could be seen on the property based on their native 
ranges and habitat preference.  

Anyone who visits Stoneleigh can expect to see at most 35 different mammals. These include: gray 
squirrel (Sciurus carolinensis), Eastern chipmunk (Tamias striatus), white-tailed deer (Odocoileus 
virginianus), smoky shrew (Sorex fumeus), and raccoon (Procyon lotor). Additional mammals can be 
expected to occur at Stoneleigh because they are commonly found statewide. We recognized 35 species 
that could be seen on the property (Appendix B-2).  

None of the listed mammals are endangered or threatened according to the International Union for the 
Conservation of Nature (IUCN).  

b) Stoneleigh’s mammals in the region 

The list of mammals provided have not been spotted on the property but have been included because of 
their range and habitat preference. The Pennsylvania Mammal Atlas allows volunteers to report the 
mammals they have identified and post it on the website. According to volunteers in Montgomery 
County, the species seen include: gray squirrel (Sciurus carolinensis), Eastern chipmunk (Tamias striatus), 
white-tailed deer (Odocoileus virginianus), raccoon (Procyon lotor), red squirrel (Tamiasciurus 
hudsonicus), woodchuck (Marmota monax), red fox (Vulpes Vulpes), American mink (Mustela vison), big 
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brown bat (Eptesicus fuscus), and striped skunk (Mephitis mephitis) (“Pennsylvania Mammal Atlas - 
Observations” 2019). 

5. Amphibian and reptile diversity 

The Stoneleigh property does not provide habitats that would support a wide diversity of amphibians 
and reptiles, but there are still some that may visit the property and/or pass through. Most of the snakes 
in the region live in heavily wooded areas or in habitats near water (Kaufman & Kaufman 2012). 
According to Kaufman & Kaufman, the milksnake (Lampropeltis triangulum), common gartersnake 
(Thamnophis sirtalis) and smooth greensnake (Opheodrys vernalis) are all possible in areas around 
Stoneleigh and could potentially be seen passing through the property. Additionally, Dekay’s 
brownsnake (Storeria dekayi) and red-bellied Snake (Storeria occipitomaculata) are very common in the 
area and likely on or near the property. But, these two species are often not seen because they prefer to 
hide under objects in city parks or logs and rocks in the woods. Two species of salamanders are also 
possible, but hard to find as they usually hide under rocks and near small bodies of water. They are the 
spotted salamander (Ambystoma maculatum) and the eastern newt (Notophthalmus viridescens). The 
American toad (Anaxyrus americanus) is commonly found in garden areas and conceivably could be at 
Stoneleigh as well.  

C. Stoneleigh’s regional context  relative to other natural areas 

1. Nearby natural areas  

a) Local: natural lands in Lower Merion Township 

Stoneleigh is not the only natural area located near Lower Merion Township. Some other natural areas 
include: Kerwood Natural Area in Wayne, Natural Lands’ Saunders Woods Preserve in Gladwyne, 
Chanticleer Garden in Wayne, McKaig Nature Education Center in Wayne, and Kenealy Nature Park in 
Gladwyne (Appendix C). There are many nearby properties open for recreational use by the 
communities where they reside and areas such as these promote the conservation of green spaces in 
this region.  

b) County: natural lands outside of Lower Merion Township 

There are other natural lands outside of Lower Merion Township, such as in Montgomery County (e.g., 
Upper Merion Township), Delaware, Chester, or Philadelphia Counties. Some of these include: Hatfield 
Township Nature Area in Hatfield, Natural Land’s Hildacy Preserve in Media, Natural Lands’ Wawa 
Preserve in Media, Sharp’s Woods Preserve in Berwyn, Paradise Valley Nature Area in Downingtown, 
and Andorra Natural Area in Chestnut Hill. The regional context of the Stoneleigh property relative to 
other natural areas shows an increase of other natural lands. Compared to the natural lands in Lower 
Merion, there is an increase in the number of other natural lands outside of Lower Merion Township. 
Compared to the size of Stoneleigh property, many of the other natural lands are bigger.  

c) Natural Lands Trust properties  

Natural Lands Trust (NLT) currently owns 43 nature preserves in Pennsylvania and New Jersey, across 13 
counties (Appendix D). Out of the 43 nature preserves, only 19, including Stoneleigh, are open to the 
public for recreational use. Despite the other 24 NLT preserves, some of these have very limited 
visitation due to how sensitive the environment can be. All these nature preserves relate to Stoneleigh 
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because the Natural Lands organization works together with the private landowners to push and drive 
towards conservation efforts in ecology. Stoneleigh (42 ha) is the fourth smallest of the NLT preserves; 
the largest is 1443 ha in Buck Township, PA.  

d) The science behind NLT and Stoneleigh  

Stoneleigh is a public garden, which means it is a highly cultivated space, whereas the other properties 
owned by NLT are preserves that are managed as natural lands. Specifically, at Stoneleigh they have a 
plant record database which contains the information about the cultivated collections. The plant 
inventory at Stoneleigh is done by the staff there. Approximately, 85% of the plants in Stoneleigh are 
native, while the other remaining plants are not native to the relative region. A majority of the staff who 
work at Stoneleigh are horticulturists, meaning that they conduct research in gardening and landscaping 
(EnvironmentalScience.org 2018). In other words, one of their main objectives with Stoneleigh is to 
cultivate and manage the plants in the garden.  

e) Other scientific topics that are relevant and what’s known  

The Natural Lands Trust has developed a handbook entitled “Land For Life” that deals with caring for 
natural lands based on the different land properties (natural resources) and the issues associated with 
that land. The Trust employs those who can care for these lands to re-establish the natural desired state 
of the land and maintain it.  

The Trust believes that human intervention should be minimized as much as possible, but for areas 
specific to this region (counties surrounding Philadelphia), the natural processes need to be supported. 
In order to develop stewardship plans (taking care of natural lands to achieve conservation objectives) 
an inventory of the existing natural resources of the property is important, and the decision the land 
stewards must make is whether to maintain, restore or convert the cover type of the land to protect and 
enhance conservation. The southeastern Pennsylvania stewards must deal with fragmentation/edge 
effects, deer overabundance, invasive plants, and water quality.  

The active stewardship of natural lands in this region is critical because of the human created impacts 
affecting the areas (Natural Lands Trust 2018e). The science behind maintaining these natural lands is 
what keeps the conserved, open areas the way that they are today. The research in environmental 
stewardship is important as it relates to society because it allows for policy management and 
conservation decisions that affect the preserved lands (Driscoll et al. 2012). The increased urgency and 
complexity of land challenges make any demands for stewardship and maintenance of natural lands 
more important (Driscoll et al. 2012).  

VI. Survey Results 

We sent out a link for an online survey to the Villanova community (using SurveyMonkey), which 
reached out to students, faculty, staff and our friends on social media (Facebook, Twitter, Snapchat), as 
well as through the daily Student Newswire. The survey yielded 146 responses. However, we could not 
access 46 of the responses because of our SurveyMonkey account constraints; we base our analysis on 
100 responses (Table 1). A majority of these responses were from students (71%). We also received 
responses from faculty members, staff, alumni, and one member of the Board of Trustees.  
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The first question asked participants about their familiarity with natural lands and green spaces near 
Villanova University. There were mixed results, about a third of the respondents are familiar with 
natural lands and green spaces around Villanova. We believe that those who agreed are aware of Valley 
Forge or other larger parks near Villanova but not necessarily Stoneleigh. Another third of the responses 
disagreed. This suggest that there are many people at Villanova that aren’t aware of green spaces in the 
area or are unsure what is considered a natural land or green space.  

The next question asked if they would care if there were no longer natural areas or parks near Villanova 
or their hometown. Nearly everyone agreed that they would care if they no longer had access to natural 
areas, which may suggest that people in the Villanova community want to keep natural areas around. 
Those that responded no may not know the different opportunities a green space offers. The same 
results were seen in the next question that asked if they believed natural areas and parks were valuable 
to the community. Therefore, it can be concluded that the Villanova community knows that natural 
areas have a lot to offer.  

Then we asked specifically if the community knew about Stoneleigh. Most responses agreed with this 
statement which means that a lot of people at Villanova are familiar with the property. When asked if 
Stoneleigh offered important value and opportunities to the environment, between agreeing and 
disagreeing, everyone believed that Stoneleigh was valuable.  

 

Table 1. Detailed survey results.  

Statement 
Strongly 

Agree Agree 

Neither 
Agree nor 
Disagree Disagree 

Strongly 
Disagree 

I am very familiar with natural lands and 
green spaces in/near Villanova 

3 34 24 28 11 

I would care if there were no longer natural 
areas or parks near Villanova or my 
hometown 

67 28 1 3 1 

Natural area or parks are valuable lands 
that are important to the community 

73 25 1 0 1 

I already knew about Stoneleigh: A Natural 
Garden, located just north of West Campus 
across County Line Road 

26 35 0 15 24 

I believe that public green spaces, such as 
Stoneleigh: A Natural Garden, can offer 
important value and opportunities for 
Villanova University (e. g. , aesthetics, 
research, education relating to 
conservation and biodiversity) 

55 43 2 0 0 

I am interested in the value of Stoneleigh 
and would like to read your final capstone 
report 

25 41 27 7 0 
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VII. Conclusions and recommendations 

A. Conclusions: values of Stoneleigh in relation to Conservation Biology 

1. Conservation values of the property itself 

 Stoneleigh as a part of Natural Lands is a showcase for blending the aesthetic beauty of designed 
gardens with the natural richness of native habitats that are essential to the health of the planet 
(Natural Lands Trust 2018b). Native gardens play a vital role in enhancing biodiversity because even 
individual gardeners can make a difference. In this report we have outlined the importance of an area 
like it to this region in terms of plant, mammal and bird diversity. The ability for a property like 
Stoneleigh to support life makes it an asset to conservation efforts in the region. The original property is 
being planted with more native plants that support and provide habitat for the organisms that rely on 
them.  

2. Values associated with Stoneleigh’s regional context.  

The values associated with Stoneleigh’s regional context provide conservation values concerning 
biodiversity. The Stoneleigh property is not the only natural lands/preserve in the area; it is surrounded 
by many other natural lands. Stoneleigh offers a wide variety of different plant species, with 85% of 
their plant diversity being native to the region. Other natural land areas surrounding Stoneleigh are 
important because of the proximity of the property relative to other natural lands. Despite Stoneleigh 
not being as large compared to other surrounding natural lands, it is still transforming to become a 
really diverse garden, with about 20,000 different species of plants planted annually. Stoneleigh is a 
greenspace in a suburban community that is important for the preservation of biodiversity in the area.  

B. Recommendations: ways Villanova community can benefit from Stoneleigh 

1. General benefits for the Villanova Community  

The Villanova community comprises of students, faculty, staff, and alumni. Members of the Villanova 
community can potentially have interests and benefits using Stoneleigh property. Stoneleigh offers 
many benefits for all individual members of the community, such as education, research, aesthetic 
values, volunteering, networking, and so on. The Stoneleigh property with its diverse plant collection 
and open grass space allows students to use the property to take a break. Furthermore, Stoneleigh 
provides a relaxing and open atmosphere close to campus.  

2. Benefits for community members affiliated with CLAS science programs.  

The Department of Geography and the Environment investigates important environmental problems 
and how to help create a more sustainable world. This department focuses on topics both in and out of 
the classroom for engaged learning and collaborative research. Students and faculty within this 
department could utilize the Stoneleigh property as the focus of sustainability projects and 
environmental clubs in order to promote the importance of a property like it in urban areas as it relates 
to the environment and climate change. Environmental studies programs examine problems of our time 
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and work to develop solutions. Stoneleigh can provide that natural, human landscape that becomes the 
focus of research and be used to explain environmental issues faced in areas around Villanova.  

The Department of Biology can use the property for lab research projects that may focus on the natural 
science of plants, animals, and the environment. The department allows for different courses to be 
taken that explores interests besides future careers (i. e. medicine, marine biology, allied health, 
research, teaching). Stoneleigh provides an outlet outside of campus that can contribute to field 
investigations and possible lab project research opportunities. Stoneleigh provides an outlet for learning 
and research that biology students can use to learn about the diversity of living systems first hand 
outside of the classroom and observe biological principles first. There are over 1,000 plant species that 
can be useful for researching the effects of climate change on various plants and the ecosystem without 
having to go far from campus.  

The Departments of Chemistry and Biochemistry supports students and promotes research. Students 
studying chemistry and biochemistry focus on proteins, synthesis of natural products, cell research, and 
cellular processes. A property like Stoneleigh can provide fresh plant samples that they can use to study 
the biological depolymerization, and interactions between polysaccharides and other enzymes that are 
make up the plant cell wall. The plant samples (native and non-native) can provide biological 
information for how different enzymes and proteins interact to support the plants at the cellular level as 
well as further understanding a leaf cell’s metabolic compartments. Plenty of research can be done to 
further investigate the health benefits plants provide for us for use in medicine, that may spark some 
interest in these students to investigate and study the protein structures of the different varieties.  

Mendel Science Experience courses (MSE) are diverse and try to incorporate problem solving, lab and 
field experience, use of technology and application of quantitative tools. These courses are science 
classes for non-science majors that are designed to teach students to think rigorously and analyze and 
interpret data. MSE courses such as, Climate, Environment and Society, can use the Stoneleigh property 
as part of their course by showing the students how climate affects ecological cycles and the 
connections between those cycles and changes in the environment. The course can use the vegetation 
available on Stoneleigh as a “real-life” visual observation of climate effects on plants. The advantage of 
courses from this category are that they can reach students from every college within the university to 
the extent that they can explore an area of interest that they may not be focusing their efforts on; it 
allows for interest in the natural sciences outside of the College of Sciences. This can potentially be a 
good way to get the Villanova community to get to know more about the property as not many students 
in the community know about the property itself.  

3. Benefits for community members affiliated with CLAS arts & social science programs 

The Stoneleigh property can be a worthwhile resource to the Villanova community (e. g. students, 
faculty, staff) at the College of Liberal Arts. Research and analysis of sustainability of the property can be 
applied into the realm of social impact and policy formation. Disciplinary study from the standpoint of 
social science promptly leads to issues of ethics, values, and culture that are the core concerns of the 
humanities. The sustainability of Stoneleigh property can be applied to a practice of holistic thinking and 
real-world situations. Students focusing their academic studies in liberal arts can envision this property 
as a living laboratory, applying their academic knowledge towards real world situations. Studies can be 
done to study the broader issue of the property, such as consumption and policy. The efforts of 
Stoneleigh staff to bring more awareness to “green” the campus can provide a powerful impetus to the 
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Villanova community. On the level of activities within the College of Liberal Arts at Villanova University, 
such shared items as community-based and service learning, internships, learning communities, and 
undergraduate research serve as cases in point. Students in the liberal arts college can evaluate 
Stoneleigh property through partnerships between faculty in the natural sciences and faculty from 
disciplines like journalism, economics, sociology, political science, neuroscience, philosophy, and so on. 
Together they can develop ways to communicate knowledge in an accessible and compelling manner. In 
essence. Stoneleigh provides a lot of resources for the community at the College of Liberal Arts to 
explain the broader relevance of scientific discovery to society.  

The Center for Peace and Justice Education is an interdisciplinary academic program, which focuses on 
the issues of social justice and peace. The topic of the Stoneleigh property can be used to focus on the 
components of a moral and just society, such as service and how the environment should be treated 
with care. Stoneleigh can showcase to the Villanova community why conservation is important and 
should be supported. As more people apply conservation values into their daily life, the world can be 
more peaceful and just. Many of the peace and justice courses can supplement the idea of Stoneleigh 
into their curriculum. In addition, the Center for Peace and Justice Education manages opportunities for 
Villanova community who are actively engaged within and beyond the Villanova community. With 
Stoneleigh being our “next-door neighbor,” the community can use the property to study, engage, and 
interact with the people and resources that Stoneleigh offers. Stoneleigh does not discriminate against 
sex, race, religion, age, socioeconomic status, and so on. The garden is open and welcome for everyone 
to enjoy. Race, Class, & Gender, a peace and justice course offered at Villanova, can use Stoneleigh to 
provide a learning disclosure that natural lands, like Stoneleigh, offer equality. 

4. Benefits for community members affiliated with other Villanova colleges and schools 

For the College of Engineering, the garden offers students a wide range of land that can be used for 
inspiration. Nature offers lots of inspiration for architectural and engineering designs. Students in 
engineering can plan/create installments for Stoneleigh that mimic nature and incorporate the structure 
of natural organisms in their designs. Another educational use that Stoneleigh provides for engineering 
students is a variety of open space for experimental observations. Villanova offers a soil mechanics class, 
students in this course could use the grounds at Stoneleigh to test the soil and could send their results.  

In the Villanova School of Business, instructors and students can take advantage of the Stoneleigh 
property as well by learning about the management of protected areas for those who are interesting in 
pursuing environmental business. Some ways a business student would be able to utilize Stoneleigh is 
through speaking with people who work there from Natural Lands. Students could learn about auditing 
an environmental management system, conservation easements and managing projects to prioritize 
where the funds from community support go into. Another aspect a business student can learn are the 
complexities that go into advertising a natural area. Advertising is important in natural areas because 
the people managing the land need to be able to continue to protect the biodiversity on the property. 
To do this properly, they need funds and help from the community. A business student can learn how to 
generate income for the conservation of a protected area and how to create incentives for conservation 
in local communities. In all, the people of Natural Lands can serve as a resource for business students to 
learn about environmental business and even provide internship opportunities.  

In the Charles Widger School of Law, students can use Stoneleigh as a resource to learn about 
environmental law at the local and state levels. Stoneleigh, recently, dealt with a threat from the Lower 
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Merion School District, but was able to get support from state representatives to pass a bill concerning 
how school districts can use eminent domain. Law students can learn from Natural Lands how the threat 
of eminent domain is managed and how it can be used by school districts to take over a protected area. 
Law students can also learn about conservation easements and what that means in terms of ownership 
for Natural Lands. In terms of both the previous aspects mentioned, a law student would be able to 
learn about how to protect a natural area from takeover. Law students would also be able to learn from 
natural lands about laws pertaining to issues of concern to the natural environment.  

A property like Stoneleigh may seem to only tailor to science majors the most, but it can reach everyone 
including nurses. An example of this is through Horticulture Therapy, which is used to treat mental 
illnesses and is embraced in a wide range of diagnoses and therapeutic options for rehabilitative, 
vocational, and community settings. The therapeutic techniques are employed to assist participants to 
learn new skills and regain those that are lost, such as, improving memory, cognitive abilities, task 
initiation, language skills and socialization. In physical rehabilitation, horticultural therapy can help 
strengthen muscles and improve coordination, balance, and endurance (American Horticultural Therapy 
Association 2018). The College of Nursing can utilize the Stoneleigh property as a way to supplement a 
course that focuses on other types of rehabilitation and mental care practices that are steered toward 
more natural remedies, such as a therapeutic garden. Nurses can benefit from a course like this because 
it revolves around the interaction with the healing elements of nature that can release dopamine that 
aids in feelings of pleasure and satisfaction with oneself. Therapeutic gardens can be anywhere and can 
help patients heal and cope with their illness without having to solely rely on medication to feel better. 
According to American Horticultural Therapy Association, landscape designers tend to collaborate with 
horticultural therapists to create beautiful spaces that accommodate people with a wide range of 
abilities. Stoneleigh can work with local hospitals and student nurses to develop a therapeutic garden on 
the property that recovering patients can use when in need of some fresh air.  

C. Recommendations: ways Villanova community can benefit Stoneleigh 

We have highlighted ways that the Villanova community can benefit from Stoneleigh, and now we 
would like to mention ways that Stoneleigh can benefit from the community and how we as a 
community can also help local conservancies achieve their goals. 

There are many conservancies and land trusts active in this region which include: Fairmount Park 
Conservancy, The Nature Conservancy, Brandywine Conservancy, French & Pickering Creeks 
Conservation Trust, Radnor Conservancy, Lower Merion Conservancy, and Heritage Conservancy 
(Montgomery County). These conservancies and trusts have goals of their own and are able to continue 
their work because of the support from the communities they aim to preserve. Community support for 
local conservancies can ensure that urban greening and protection of open spaces, such as Stoneleigh, 
continues. Many of the local conservancies are dedicated to the protection of the water quality, 
preservation of land and its historical heritage. The conservancies at the community level are concerned 
with working to stop future development by helping individuals protect their land with easements.  

Community support ensures that funds are available to preserve and protect the community. Support 
can be shown through donations that go directly to preserving open space, and funding environmental 
and volunteer programs. Stoneleigh hosts events that invite volunteers to help plant and these events 
connect Stoneleigh to the community directly. Gardening events allows everyone in the community to 
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have a hand in the planting of native plants and preservation of the land. Visiting the parks and gardens 
conservancies work to preserve enhances support for the continuing conservation of land and the 
species that inhabit it.  
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IX. Appendices 

A. Plant diversity represented in the Stoneleigh collection, at the family level and 
above 

Class Order Family 
Dicotyledons (Magnoliopsida) Dipsacales  Adoxaceae 
  Caprifoliaceae 
 Saxifragales Altingiaceae 
 Lamiales  Acanthacease 
  Lamiaceae 
  Paulowniaceae 
  Phrymaceae 
  Verbenaceae 
 Sapindales Anacardiaceae 
  Sapindaceae 
  Rutaceae 
  Simaroubaceae 
 Magnoliales Annonaceae 
  Magnoliaceae 
 Apiales Apiaceae 
  Araliaceae 
 Gentianales  Apocynaceae 
  Gentianaceae 
  Geraniaceae 
  Loganiaceae 
 Aquifoliales Aquifoliaceae 
 Aristolochiales Aristolochiaceae 
 Asterales Asteraceae 
  Campanulaceae 
 Ericales Balsaminaceae 
   Clethraceae 
   Cyrillaceae 
   Ericaceae 
 Ranunculales Berberidaceae 
  Menispermaceae 
  Ranunculaceae 
 Fagales Betulaceae 
 Scropulariales Bignoniaceae 
  Lentibulariaceae 
  Oleaceae 
  Scrophulariaceae 
 Brassicales Brassicaceae  
 Euphorbiales Buxaceae 
 Caryophyllales Cactaceae 
  Caryophyllaceae 
  Phytolaccaceae 
 Laurales Calycanthaceae 
  Lauraceae 
 Rosales Cannabaceae 
  Crassulaceae 
  Hydrangeaceae 
  Adoxaceae 
  Caprifoliaceae 
  Altingiaceae 
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 Celastrales  Celastraceae 
 Hamamelididae Cercidiphyllaceae 
 Cornales Cornaceae 
 Diapensiales Diapensiaceae 
 Nepenthales Droseraceae 
  Sarraceniaceae 
 Euphorbiales Euphorbiaceae 
 Fabales Fabaceae 
 Hamamelidales Hamamelidaceae 
 Theales Hypericaceae 
   Theaceae 
 Juglandales Juglandaceae 
 Malvales Malvaceae 
 Myrtales Melastomataceae 
   Onagraceae 
 Solanales Meyanthaceae 
   Polemoniaceae 
 Uticales Moraceae 
   Ulmaceae 
 Myriacales Myricaceae 
 Papaverales Papaveraceae 
 Violales Passifloracecae 
   Violaceae 
 Plantaginales Plantaginaceae 
 Hamamelidales Platanaceae 
 Polygalales Polygalaceae 
 Polygonales Polygonaceae 
 Primulales Primulaceae 
 Salicales Saliacaceae 
 Rubiales Rubiaceae 
 Illiciales Schisandraceae 
 Ebenales Styracaceae 
 Rhamnales Vitaceae 
Monocotyledons Alismatales Araceae 
Liliopsida Asparagales Asparagaceae  
 Liliales Colchicaceae 
  Iridaceae 
  Liliaceae 
  Melanthiaceae 
  Smilacaceae 
 Commelinales Commelinaceae  
 Cyperales Cyperaceae 
  Poaceae 
 Eriocaulales Eriocaulaceae 
 Juncales Juncaceae 
 Orchidales Orchidaceae 
Filicopsida Polypodiales Aspleniaceae 
  Cystopteridaceae 
  Dennstaedtiaceae 
  Dryopteridaceae 
  Osmundaceae 
Pinopsida Pinales Cupressaceae 
  Pinaceae 
 Taxales Taxaceae 
Ginkgoopsida Ginkgoales Ginkgoaceae 
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B. Vertebrate diversity on the Stoneleigh property 

1. Bird diversity: species seen on the property from eBird data  

• Order: Anseriformes 
• Family: Anatidae 

Anas platyrhynchos (Mallard) 
Branta canadensis (Canada Goose) 

• Order: Columbiformes 
• Family: Columbidae 

Zenaida macroura (Mourning Dove) 
• Order: Apodiformes  

• Family: Apodidae 
Chaetura pelagica (Chimney swift) 

• Family: Trochilidae 
Archilochus colubris (Ruby-throated Hummingbird) 

• Order: Charadriformes  
• Family: Scolopacidae 

Tringa solitaria (Solitary sandpiper) 
• Order: Pelecaniformes 

• Family: Ardeidae  
Ardea herodias (Great Blue Heron) 

• Order: Cathartiformes  
• Family: Cathartidae 

Cathartes aura (Turkey Vulture) 
Coragyps atratus (Black Vulture) 

• Order: Accipitriformes 
• Family: Pandionidae 

Pandion haliaetus (Osprey) 
• Family: Accipitridae 

Accipiter striatus (Sharp-shinned Hawk) 
Accipiter cooperii (Cooper’s Hawk) 
Buteo linneatus (Red-shouldered Hawk) 
Buteo jamaicensis (Red-tailed Hawk) 
Haliaeetus leucocephalus (Bald eagle) 

• Order: Piciformes  
• Family: Picidae 

Colaptes auratus (Northern Flicker) 
Dryobates pubescens (Downy Woodpecker) 
Leuconotopicus villosus (Hairy Woodpecker) 
Melanerpes carolinus (Red-bellied Woodpecker) 
Melanerpes erythrocephalus (Red-headed Woodpecker) 
Sphyrapicus varius (Yellow-bellied Sapsucker) 

• Order: Falconiformes 
• Family: Falconidae 

Falco sparverius (American Kestrel) 
• Order: Passeriformes 

• Family: Tyrannidae 
Contopus virens (Eastern Wood-pewee) 
Myiarchus crintus (Great Crested Flycatcher) 
Sayornis phoebe (Eastern Phoebe) 
Tyrannus tyrannus (Eastern Kingbird) 

• Family: Vireonidae 
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Vireo gilvus (Warbling Vireo) 
Vireo olivaceus (Red-eyed Vireo) 

• Family: Corvidae 
Corvus brachyrhynchos (American Crow) 
Corvus assifragus (Fish Crow) 
Cyanocitta cistata (Blue Jay) 

• Family: Hirundinidae 
Tachycineta bicolor (Tree Swallow) 

• Family: Paridae 
Baeolophus bicolor (Tufted Titmouse) 
Poecile carolinensis (Carolina Chickadee) 

• Family: Sittidae 
Sitta canadensis (Red-breasted Nuthatch) 
Sitta carolinensis (White-breasted Nuthatch) 

• Family: Certhiidae 
Certhia americana (Brown Creeper) 

• Family: Troglodytidae 
Thyrothorus ludovicianus (Carolina Wren) 
Troglodytes aedon (House Wren) 

• Family: Regulidae 
Regulus calendula (Ruby-crowned Kinglet) 
Regulus satrapa (Golden-crowned Kinglet) 

• Family: Turdidae 
Catharus ustulatus (Swainson’s Thrush) 
Hylocichla mustelina (Wood Thrush) 
Turdus migratorius (American Robin) 

• Family: Mimidae 
Dumetella carolinensis (Gray Catbird) 
Toxostoma rufum (Brown Thrasher) 

• Family: Sturnidae 
Sturnus vulgaris (European Starling; non-native) 

• Family: Bombycilidae 
Bombycillla cedrorum (Cedar Waxwing) 

• Family: Passeridae 
Passer domesticus (House Sparrow; non-native) 

• Family: Fringillidae 
Haemorhous purpureus (Purple Finch) 
Haemorhous mexicanus (House Finch; introduced from western USA) 
Spinus pinus (Pine Siskin) 
Spinus tristis (American Goldfinch) 

• Family: Passerellidae 
Junco hyemalis (Dark-eyed Junco) 
Melospiza melodia (Song Sparrow) 
Pipilo erythrophthalmus (Eastern Towhee) 
Spizella passerine (Chipping Sparrow) 
Spizella pusilla (Field Sparrow) 
Zonotrichia albicollis (White-throated Sparrow) 

• Family: Icteridae 
Icterus galbula (Baltimore Oriole) 
Molothrus ater (Brown-headed Cowbird) 

• Family: Parulidae 
Geothlypis trichas (Common Yellowthroat) 
Mniotilta varia (Black-and-white Warbler) 
Selurus aurocapilla (Ovenbird) 
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Setophaga americana (Northern Parula) 
Setophaga caerulescens (Black-throated Blue Warbler) 
Setophaga coronata (Yellow-rumped Warbler) 
Setophaga palmarum (Palm Warbler) 
Setophaga pensylvanica (Chestnut-sided Warbler) 
Setophaga petechia (Yellow Warbler) 
Setophaga pinus (Pine Warbler) 
Setophaga ruticilla (American Redstart) 
Setophaga striata (Blackpoll Warbler) 
Setophaga virens (Black-throated Green Warbler) 

• Family: Cardinalidae 
Cardinalis cardinalis (Northern Cardinal) 
Passerina cyanea (Indigo Bunting) 
Pheuticus ludovicianus (Red-breasted Grosbeak) 
Piranga olivacea (Scarlet Tanager) 

2. Mammal diversity from what is known and could be seen at Stoneleigh.  

• Order: Carnivora  
§ Family: Canidae 

Procyon lotor (Raccoon) 
Urocyon cinereoargenteus (Gray Fox) 
Vulpes vulpes (Red Fox)  

§ Family: Cervidae 
Odocoileus virginianus (White-tailed deer) 

§ Family: Mephitidae 
Mephitis mephitis (Striped skunk) 

§ Family: Mustelidae 
Mustela erminea (Ermine or Short-tailed weasel) 
Mustela frenata (Long-tailed weasel) 
Mustela vison (Mink) 

• Order: Eulipotyphla  
§ Family: Soricidae 

Blarina brevicauda (Northern short-tailed shrew)  
Cryptotis parva (Least shrew) 
Sorex cinereus (Masked shrew) 
Sorex fontinalis (Maryland shrew) 
Sorex dispar (Long-tailed or Rock shrew) 
Sorex fumeus (Smoky shrew) 
Sorex hoyi (Pygmy shrew) 
Sorex palustris (Water shrew) 

§ Family: Talpidae 
Condylura cristata (Star-nosed mole) 
Parascalops breweri (Hairy-tailed mole) 

• Order: Lagomorpha 
§ Family: Leporidae 

Sylvilagus floridanus (Eastern cottontail) 
• Order: Rodentia 

§ Family: Cricetidae 
Microtus pennsylvanicus (Meadow vole) 
Microtus pinetorum (Pine or woodland vole) 
Clethrionomys gapperi (Red-backed vole) 
Ondatra zibethicus (Muskrat) 
Peromyscus leucopus (White-footed mouse) 
Synaptomys cooperi (Southern bog lemming)  
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§ Family: Dipodidae 
Zapus hudsonius (Meadow jumping mouse) 

§ Family: Muridae 
Mus musculus (House mouse) 
Rattus norvegicus (Norway rat) 

§ Family: Sciuridae  
Glaucomys volans (Southern flying squirrel) 
Marmota monax (Woodchuck or Groundhog)  
Sciurus carolinensis (Gray Squirrel) 
Sciurus niger (Fox squirrel) 
Tamias striatus (Eastern chipmunk)  
Tamiasciurus hudsonicus (Red squirrel) 

C. Some natural areas in the vicinity of Stoneleigh 

Locality Ownership Area (ha) Distance from 
Stoneleigh (km) Source 

Upper Merion Township Upper Merion Township 36 6 Kerwood Natural Area 

Radnor Township The Chanticleer Foundation 19 4. 3 Chanticleer Garden 

Radnor Township Montgomery County 36 5 McKaig Nature 
Education Center 

Lower Merion Township Montgomery County 35 5 Kenealy Nature Park 

Hatfield Township Hatfield Township 11 26 Hatfield Township 
Nature Area 

Philadelphia County State 567 10 Andorra Natural Area 

East Bradford Township East Bradford Township 16 28 Paradise Valley 
Nature Area 
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D. Properties owned by Natural Lands Trust 

Map Nature Preserves City/Town County State Distance from 
Stoneleigh (km) 

Size in 
hectares 
(acres) 

1 Bear Creek Preserve Bear Creek Village Luzerne PA 130 1443 (3565) 
2 Binky Lee Preserve Chester Springs Chester PA 23 45 (112) 

3 ChesLen Preserve Coatesville Chester PA 35 511 (1263) 
4 Crow’s Nest Preserve Elverson Chester PA 39 238 (612) 
5 Glades Wildlife Refuge Newport Cumberland NJ 89 2738 (6765) 

6 Green Hills Preserve Mohnton Berks PA 55 81 (201) 
7 Gwynedd Preserve North Wales Montgomery PA 18 113 (279) 
8 Harold N. Peek Preserve Millville Columbia NJ 80 139 (344) 
9 Hildacy Preserve Media Delaware PA 11 22 (55) 
10 Mariton Wildlife Sanctuary Easton Northampton PA 64 81 (200) 

11 Peacedale Preserve Landenburg Chester PA 54 90 (222) 
12 Sadsbury Woods Preserve Coatesville Chester PA 49 206 (508) 
13 Saunders Woods Preserve Gladwyne Montgomery PA 4 10 (25) 
14 Sharp’s Woods Preserve Berwyn Chester PA 10 11 (28) 
15 Stone Hills Preserve Schwenksville Montgomery PA 29 5 (13) 

16 Stoneleigh Villanova Delaware PA 0 20 (42) 
17 Stroud Preserve West Chester Chester PA 28 231 (571) 
18 Wawa Preserve Media Delaware PA 18 40 (98) 

19 Willisbrook Preserve Malvern Chester PA 16 51 (126) 

 


