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Abstract

Conservation faces a steep challenge in the present day, with the rates of deforestation
and habitat loss at an all time high. Animal extinction rates directly correlate with habitat loss, as
already evident by the decline of several important species groups, including pollinators. With
such a rapid decline in land available for plants and animals, along with a major increase in
fragmentation of what remains, people must find space for wildlife. In an urban and developed
environment, this means either saving land or building a new habitat fragment. For pollinators
especially, a habitat fragment must maintain a high level of plant diversity in order to bring in
higher numbers of varied animals. To conserve habitat near Boston College, we executed three
main objectives. (1) We analyzed the green space on campus to choose an ideal spot to build a
new fragment, (2) we then identified the current conditions and plants at the site and finally (3)
we researched and chose species to build a renewed, native and biodiverse habitat, that held great
aesthetic appeal. After our research, we discovered a site on Brighton Campus held the greatest
potential for this proposed planting, and that the current species there varied, but were all in an
unmaintained state. Finally, we found eight plants of varying heights, bloom times and colors
that could diversify this area in appearance and ecological benefit. These eight species included
American Witch Hazel, Silky Dogwood, Maryland Goldenaster, Redtop, Lowbush Blueberry,
Common Boneset, Great Blue Lobelia, and Cardinal Flower. If planted, we believe this site
could provide a beautiful fragment of native flowering plants for campus, as well as attract a
variety of key pollinators, and most importantly, create a new, biodiverse habitat to aid in the

conservation of wild spaces around the globe.
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Introduction
Habitat Loss and Fragmentation

With a rapidly growing population on a planet that has limited resources, humans directly
compete with animals for land, food, and water. The largest threat facing the natural world in the
fight against extinction remains habitat loss (Wilson 57). When 90% of a habitat disappears, half
of the species that once thrived there fall victim to extinction. Biodiversity loss represents a huge
problem closely linked to the decreasing natural habitat worldwide. A biodiverse environment
stabilizes ecosystems, while protecting the environmental quality overall, proving a healthy
planet requires intricate plant and animal diversity (Dwivedi, 2017). To ensure the current
biodiversity of Earth continues, solutions across the globe, at federal, state, city or individual
levels are required.

Conserving and restoring habitats remains an imperative part of climate change solutions,
even in already developed areas. One problem with human sprawl is increased fragmentation of
habitats. A landmark study found 70% of forested areas lie within just half a mile of their edges,
and a further 20% has just 100 meters as a buffer from human development and agriculture
(Bryce, 2016). Although the focus should lie in protecting larger swaths of forest to prevent
further fragmentation and habitat loss, saving fragments that remain is hugely important,
especially in developed areas such as the Northeast United States.

The factors that determine biotic response to an incident of habitat fragmentation include,
“time since isolation, the distance between adjacent remnants and the connectivity between
them” (Saunders et al., 1991). Essentially, when land breaks up into fragments due to human
encroachment, animals can survive and move in between sections, as long as the distance and
time are not too great. Another important factor to consider when attempting to design a
workable fragment habitat are diversity indicators. Studies found differences in habitat
heterogeneity lead to asymmetric movement between fragments (Gustafson, 1996; Kang, 2015).
Thus, any landscaped sections attempting to function in a wildlife corridor for animals to move
through urban areas must hold enough diversity to match or come close to natural habitats. For
the purposes of this project, this means looking at wild and native plants found in similar soil and
topography types of the chosen spot. It is a scientifically accepted fact that biodiversity stabilizes

ecosystems, while protecting the environmental quality overall (Dwivedi, 2017).



Pollinator Loss

The increasing fragmentation and loss of native or biodiverse habitats has hugely
impacted pollinators around the world. With fragments or reduced native habitat, pollinators and
diversity both decline (Rathcke and Jules, 1993; Potts, 2010). Pollinators hold particular
importance compared to other wildlife as they perform a double function. They facilitate plant
reproduction, which not only provides a crucial ecological function for natural ecosystems, but
also is vital for human food security (Ollerton, 2017). Just for worldwide coffee production, a
commodity second only to oil in value, animals perform “22 trillion pollinator visits to flowers”
(Klein et al., 2003). Pollinators, whether insects, birds or mammals, represent an integral part of
food production worldwide. Thus, any habitat conservation should keep optimizing pollinator
habitat in mind. Focus given to planting an array of flowers, or other plants that attract

pollinators, is proven to improve pollinator abundance and diversity (Goulson et al., 2015).
Importance of Native Species

Native species hold particular importance as pollinators gravitate towards them in higher
quantities compared with exotic varieties (Pardee, 2014). In Massachusetts there are 259 native
plant species protected under the Endangered Species Act (“List of Endangered”). With habitat
degradation, increased landscaping or complete removal of natural spaces, these plants and more
fall further at risk. Thus, we focused on native plants, as increasingly they are in danger of
disappearing, along with the bump in pollinators they can bring. However, some near-native or
similar exotic species can be useful to increase diversity of an area while remaining in
maintenance, habitat type and aesthetic guidelines (Salisbury, 2015). A previous research group
found a percent of native species on BC’s main campus of 41.43%, revealing room for percent
nativity improvement with this proposal (Dangond and McKnight, 2017). Focusing on native
plants, with others only recommended occasionally was the method to mitigate specific

requirements with important biodiversity concerns.
Urban Examples

In Boston, the concept of creating a landscape corridor for wildlife already has a
foothold. The Rose Fitzgerald Kennedy Greenway, a series of green spaces in the form of parks,

wild meadows, bee hive areas and more, connects 1.5 miles of habitat patches from Chinatown



to the North End (“Plants & Landscapes™). This intricately designed series of spaces includes a
“Pollinator Ribbon,” which encompasses a series of garden spaces specifically designed in the
corridor to promote and attract pollinator species to Boston. This greenway provides an excellent
example of what a highly urbanized area can accomplish, while revealing the necessity for these
corridors and patches to extend through the surrounding neighborhoods of Boston. With BC
located just 5 miles outside of the city, the campus has a unique placement with both natural

habitats and highly developed ones nearby.
Background on BC’s Landscaping

This type of project already has traction within BC’s landscaping department as a method
of repurposing runoff or unkept/wild areas. As the campus relies heavily on its manicured
appearance in the form of sod and constantly changing flowerbeds, implementation of a native
species fragment would still need aesthetic appeal. Plant selection should rely on a variety of
factors regarding their ecosystem benefits and biodiversity along with beauty and level of
maintenance. With % of plants on BC’s main campus falling under a low maintenance category,
plant upkeep represents a surprisingly important factor in designing a habitat patch on campus
(Dangond and McKnight, 2017). Any plan must satisfy both the goals of conservation

enthusiasts and Boston College’s groundskeeping, to ensure it will be implementable.
Research Questions

Ultimately, habitat loss represents the greatest threat to species survival and biodiversity
worldwide. Thus, people need to conserve land and native species, so fragment habitats should
be either preserved or established in developed areas that lack large swaths of habitat. For Boston
College to assist with habitat and biodiversity loss, they should utilize this report to implement a
fragment habitat, with diverse, native plants to aid the survival of animal species in the northeast.
Future projects or landscaping plans can utilize these suggestions and plans to improve habitat
and species conservation on Boston College’s campus, improving their overall plant biodiversity
and appearance. This project questions 1) Where is a suitable location to create a habitat patch
that exists on campus? 2) What are the characteristics and plants in the chosen area? and 3)

Which species are recommended for the area based on both biodiversity and aesthetic factors?



Materials and Methods
Objective 1-Fragment Identification

The goal for the first objective was to: understand the fragment structure of campus, and
to classify those fragments into predetermined categories. In order to properly analyze the
amount of open space on Boston College’s campus, we first needed to get an overview of
campus. For this we relied on using Google Maps technology. It is easy to access, and also
provides tools that are quite easy to use for tracking areas. Once we identified the proper area on
the map, we began highlighting specific fragments on campus. For the highlights, we used black
to cover any buildings, and used yellow to highlight the “Green/Open” areas on campus. After
tracing, and naming all the locations; we gathered the data provided by Google Maps, which was
the area based off of the acreage of the parcel. There is room for error in this method, due to the
fact that the measuring tools may not be as accurate as if it were to be done by hand.
Unfortunately, the application only allows the user to get so granular with the line placement.

This process could be easily repeated as long as the person conducting the experiment
had access to the internet, and Google. There are no restrictions as to the type of parcel that these
methods can be applied to; and Google Maps keeps the images updated within typically a year,
making it accurate in the regard of what structures are physically standing. The fact that the
application is accurate for the buildings is crucial in this analysis; due to the fact that we are
trying to analyze the fragmented space; while defining which of these fragments may be
considered “usable”. After the fragments of “Green” space were identified, we sorted them by
size; and then began inquiring with the landscape team on campus as to what areas may “need
improvement.” During the conversation, with Regina “Gina” Bellavia, she reiterated that without
keeping aesthetics on the forefront of our mind, the school would not be willing to execute on
any recommendations provided. This changed the course of the conversation, and brought us the
definitions of the types of “Green” space we have on campus today. First, we have areas that are
solely sod/grass, and will remain that due to outstanding circumstances. Secondly, we have semi-
managed/maintained areas; these are highlighted by the flower beds, bush rows, and small tree
populated areas throughout campus. Lastly we talked about the unmanaged areas, the specific
places where there is opportunity for change. Criteria highlighted by the landscape management

team was a “wild” fragment, with a unique habitat within it that we could focus on.



Objective 2-Current Area Survey

The materials required for the second objective, are a camera and computer. The first part
of objective two is to use photos to identify species. Once the pictures were taken the
identification was done using various resources including online field guides. The second part of
objective two, where the wetland area is and how big it is, was determined using online mapping
systems. To find a best estimate of the location and size of the wetland area google earth was
utilized. The measuring tool on google earth was used to drag around the perimeter of the

wetland area. A brief visit to the site in April was able to be done to describe the area.
Objective 3-Plant Species Research

For the third portion of this experiment, we researched a variety of plants native to
Massachusetts in order to identify which plants would best thrive in the chosen fragment spot on
Brighton campus. Then, we selected eight from the collated list that provided diverse variety in
several factors. Plants were added to the large list if they were native to Massachusetts (Figure
5). Several key resources were utilized for plant selection, including the Audubon website, the
Ladybird Johnson National Wildflower Center, and the MADEP stormwater handbook. The
Audubon website in particular helped identify plants native to the zip code Boston College falls
in, which meant they were more specific to the area than Massachusetts in general
(“Massachusetts Native Plants”). After choosing plants, more in depth information was found
with the National Wildflower Center (“Native Plants”).

Multiple characteristics were researched and recorded for every plant to ensure future
development of the site could pick plants fitting to specific criteria. These various criteria
included the plant’s nativity, form, lifespan, bloom time, color, average height, soil moisture
requirement, soil type requirement, light preference, maintenance level, and benefits. This
extremely wide range of factors was based on the key references, with a chart style modeled
loosely off the stormwater handbook (“Massachusetts Stormwater”). To determine the plant’s
importance to biodiversity, their varying bloom times, pollinators they attracted, and larval
species they hosted were taken into account to choose the best variety of plants that provided a
diverse habitat to bring in varied wildlife species. Finally, for aesthetic determination, multiple
plants with colorful blooms were considered, taking into account the time they bloomed, and

how tall, and thus obvious, any flowers or colorful portions would be.



The plants chosen from the overall list were picked to fit the spot chosen and provide
variety for the fragment habitat. We examined the total list and chose several that did well in
moist or wet soil, full sun or partial shade, neutral/slightly acidic soil (the assumed pH of the
area), lower maintenance, perennial life cycle, differing bloom times, various colors and diverse

benefits.
Results
Objective 1-Fragment Selection

Boston College has 35.655 acres of green space around it’s Main, and Brighton campus.
As shown from Figure One below much of this green space is fragmented. The largest of these
fragmented green spaces are: Brighton Meadows at 11.4 acres, Brighton Woods at 7.37 acres,
and the Plex Footprint at 3.65 acres. Boston College has 100.472 acres of land of which 64.817
of them are developed or unusable spaces. 35.48% of all of the Boston College land is “green.”
Encompassed in green is both the fully natural spaces and the partially maintained spaces. In
order to further analyze the given fragments; the group worked alongside the landscape
management team to identify which areas possessed the criteria to have a new biodiverse
landscape. Certain areas were always going to be turf/sod, due to University requirements, yet
we also defined semi-managed areas, and unmanaged areas. Figure 1 conveys the map that was
put together for the analysis, with the yellow highlighted areas being specific fragments
throughout Main, and Brighton Campus. The specific green spaces were labeled in order to keep
track of the parcel’s for dimensional analysis. Figure 2 takes the list of greenspace on campus,
and evaluates each based on the 3 categories that defined the parcel best, both in the eyes of the
University, and students. The table has highlighted boxes conveying what is found in the
location; while the cells with the black border are the easiest for us to focus on, due to the fact
they are un-managed. Brighton Meadow was the largest parcel, and it is also diverse. The fact

that it has all the areas we categorized in one section pushed our efforts in this direction.
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Objective 2-Current Area Survey Results

The wetland area studied is located on Boston College property at approximately 42
degrees 20°30.49” N and 71 degrees 09°47.55” W in Brighton. The area is visible from the
Boston College McMullen museum and the area directly surrounding the wetland area is not
currently used for any official activity. The area was built by Boston College in 2015. Since 2015
there has been some construction around the area, however, all that construction and digging
seems to have stopped as of 2017. Besides the addition of the wetland area, the surrounding field
has been kept largely the same since at least the 1990’s according to the google earth imagery
found as shown in figure 3. To our knowledge, the plants that have accumulated in the area,
which are to be identified down below are natural in that no official gardening has been done in
the wetlands. The grass present in the surrounding area is not tended except for some minimal

grooming.



79 meters around

Figure 3: Google earth captures the history, size, and location of the wetland area. The pictures captured
here are from 2003, 2007, 2013, 2015, 2017, and 2019. The 2019 image was used to approximate the size
of the wetland area.

The actual wetland area is in an irregular somewhat circular shape that is approximately
79 meters around. The pond contains a drain and a number of exposed cylinders which are a part
of the drainage system. The area sometimes is filled with water, but for most of the year it has
wet soil, but no accumulated water according to google earth imagery. Within the wetland area
there is mostly groundcover and weeds with a few shrubs and tall grasses. There is some trash in
the pond which has not been cleaned out and the area is not currently maintained at all as can be

seen in figure four.



Figure 4: These six images show the state of the wetland preserve. The site of the area in relation to the
rest of the field and the McMullen museum can be seen. Additionally, the trash and man made objects in
the field can be observed in these images.

To the best of ability, the plant species have been identified below. Due to COVID-19
and the inability to spend time at the site, identification was made with pictures only and are not
certain. The pictures that these identifications were based off of can be found below in figure
five. The plant species included an unknown Phragmite species, Taraxacum officinale, Festuca
rubra, unknown Polygonacae species, unknown Ranunculus species, and Andropogon gerardi.

These do not represent every single plant, but rather the plants that were most abundant.



Plant Species 1:

e

Plant Species #6: dndropogon gerardi

Plant Species 3: Festuca rubra Plant Species #5: Unknown Ramunculus species T 120t Species #4: Unknown Poligonacegs species

Figure 5: These pictures show the identified species of plants at the site.
Obijective 3-Plant Species Results

After examining multiple key resources for native plants, we produced a chart with the 12
characteristics we investigated for each plant (Table 2). In total, we researched and summarized
these criteria for 37 plants. Of these, all of them were native, and almost 95% of them had a
perennial lifespan. They were mostly herbs, with some shrubs and a few species of grass and
trees. Their bloom times and colors varied quite a bit, but heights for most of the species looked
at were under 6 feet, evident as the list of plants is sorted by height. A majority of the soil
moisture requirements encompassed moist, or wet soils, with dry soils required only
occasionally. The vast majority of the plants in table 2 required acidic or were growable in any
soil. Sun requirements ranged from full sun to shade, but many either thrived in sun or
sun/partial shade. Maintenance and comments (which includes listed benefits) were the two

categories with the highest variene in response, as these were more specific to each plant, leading



to few repeated responses. This overarching table shows the variety of plants we identified

throughout this study, which we then used to select the specific plants that would provide

diversity and beauty to the area selected.

After identifying 37 native plants, we chose eight that provided different aspects to the

chosen site, both in looks and ecological benefits. We also made sure each plant chosen fit the

site’s soil, sun and water characteristics, while being perennial and lower maintenance (Table 1).

Table 1: Chart displaying the chosen eight plant species, the 12 categories considered listed above.

Common Name
Maryland Goldenaster
Lowbush Blueberry
Redtop

Great Blue Lobelia
Common Boneset
Cardinal Flower
American Witch Hazel
Silky Dogwood

Light Preference
sun

sun, part shade, shade

part shade/shade

sun/partial shade/shade
sun, part shade, shade
sun, pard shade, shade

sun, part shade
sun, part shade

Scientific Name Native?
Chrysopsis mariana yes
Vaccinium angustifolium  yes
Agrostis Alba yes
Lobelia siphilitica yes
Eupatorium perfoliatum  yes
Lobelia cardinalis yes
Hamamelis virginiana ~ yes
Cornus amomum yes

Maintenance

remove dead heads

mowing

remove dead heads
cut back in early spring to produce growth
might need water if a drought occurs

Form
herb
shrub
grass
herb
herb
herb
shrub
bush

pruning to shape as desire

possible trimming

Lifespan
perennial
perennial
perennial
perennial
perennial
perennial
perennial
perennial

planting more than one beneficial for fruit production

Bloom Time Color Height Soil Moisture  Soil type

Aug-Oct yellow flowers 0-11t. wet acidic/neutral

May-Jun white flowers, blue fruit ~ 1-3 ft dry, moist acidic

Apr-Nov natural grass 2-3ft dry, moist, wet  all

Jul-Oct blue/purple flowers 2-3ft moist, wet all

Jun - Oct white 2-4 ft moist, wet all

May-Oct red flowers 3-6ft moist, wet neutral - acidic

Sept-Nov yellow thin blooms 4-6ft moist acidic

Apr-Nov white flowers, blue berries 6-12 ft dry, moist, wet ~ all
comments

seems good in that it blooms in the fall, pretty, perennial

attracts birds, fruit edible

good for insects, grows in all conditions, native pasture/meadow grass

humming birds, bees
it is butterfly food.
beneficial to insects

does not flower until 6 years old
good for wildlife, bank stablizer

Of the chosen plants for the new habitat fragment, all of them are native perennials that thrive in

either dry/moist, moist, moist/wet or wet soils. They all live in slightly acidic, neutral or any soils

and only one of them cannot handle full sun. Also, many of them have long bloom times, with a

variance in when the blooms start and end. They range in height from 1-12 ft, with more shorter

or midrange height plants than taller species.

The specific plants chosen include the Maryland Goldenaster, a short herb, which blooms

from August until October with yellow flowers akin to daisies. This, along with the Lowbush

Blueberry, a shrub with a short bloom of May until June, bearing blue fruit and white flowers

represent the two shortest plants chosen (Figure 6).



Figure 6: Images of the two smallest plants selected for the fragment habitat. Left: the yellow bloom of
the Maryland Goldenaster. Right: the petite blooms of the Lowbush Blueberries.

Three plants selected were in the height range of 2-4 ft. The first, called Redtop, is a grass
that blooms for a long time, from April until November. The Great Blue Lobelia, an herb named
for its blue and purple flowers, also bloom long, flowering from July through October. Longer

still, the Common Boneset, an herb with white flowers, blooms June until October (Figure 7).

Figure 7: Images of the three long-blooming, medium/short height selected plants. From left to right:
Redtop, The Great Blue Lobelia and the Common Boneset.

The final three species chosen were capable of reaching taller heights, with their peak
growth potential ranging from 6-12 ft. The shortest of these last three, the Cardinal Flower,
named after its red flowers, blooms from May until October. American Witch Hazel, flowering

from September through November, is a type of shrub, with thin, yellow blooms. Finally, Silky



Dogwood, the only bush selected, has white flowers and blue berries, which bloom from April

until November (Figure 8).

Figure 8: These images display the blossoms of the final three species selected, the tallest ones overall.
The Cardinal Flower (left), American Witch Hazel (center) and Silky Dogwood (right).

Discussion
Fragmentation at BC

The degree of isolationism is directly related to the surrounding habitat (Harris, 1984).
The more grassland we have, the more suitable habitat for some species. While buildings and
roads may be an environment for some birds, and lichens; it is not suitable for most organisms.
The less monoculture we have throughout campus, the more diversity we will attract. Where
there is plant biodiversity, there will also be a larger amount of animal diversity. As we can see
from the overlaid map of campus, it is speckled with buildings and small fragments consisting of
plant species. It is natural in landscape design to break up areas with fragments of “nature” in
between in order to increase the aesthetic, and make the buildings feel smaller, and less crowded.
Campus’s throughout the country have a similar fragmented landscape as Boston College’s;
when in an urban environment. Where there is space for larger quad’s on campus, in the Midwest
for example, those schools have larger fragments, but they are still fragments nonetheless (lowa

State). This fragment was important to us, because it helps to bridge the wooded area off of



Greycliff Rd., with the cemetery, which then connects to campus. If you look at the expanse that
way, it is a fairly decent funnel for animals, yet when you begin moving west through campus,
connecting the fragments becomes more of a challenge. As students get closer to the academic
area, they will notice an increase in manicured areas, along with a denser building structure.
Many fragments become unusable, due to the density factor, or other bureaucratic restrictions. It
is hard to identify the degree of isolationism for specific fragments without physically being
there and studying the interactions that happen between them. There may have been a better
fragment choice based on interaction basis, yet without being physically on campus it seemed
best to choose the fragment that was the largest, and belonged to the most categories of green

space on campus.
Current Site Indicators

In results for objective two, the plant species present in the retention pond included an
unknown Phragmite species, Taraxacum officinale, Festuca rubra, unknown Polygonacae
species, unknown Ranunculus species, and Andropogon gerardii. Although a native species of
Phragmite exists, it is rare, and likely this Phragmite species is not native. Phragmite’s are
usually an indication that the ecosystem is out of balance. Taraxcum officinale is also known as
the common dandelion and is not native to the United States though it is now naturalized to the
area. The Festuca rubra is native to New England. Polygonacae, known colloquially as
Buckwheat, does have native species to New England, and it is possible that this species is native
to the area. Rannunculus species, also known as buttercup are not native to America even though
there are over 500 species in the genus. Andropogon gerardi, commonly known as Big
BlueStem, is native to the region. There are no shrubs in this area nor are there any trees. The
lack of diversity in height leads to birds and small mammals not being able to take refuge in the
preserve. Many of the species found in the area are “weeds” meaning that they are low growing
and take over the area. That takeover prevents native plants from coming in and being able to
establish themselves which would be beneficial for pollinators and insects. For this reason, even
though the area is “green” it is not a high quality habitat fragment as it lacks diversity. There are
also not a variety of colors or bloom times represented in these species, which is what makes the

area such an €yesore.



Although no tests were able to be performed on the soil in the area, based on the existing
plants information can be gleaned. Phragmite species avoid poor and very acidic soils.
Taraxacum officinale can grow in all types of soils though it prefers neutral to alkaline soils.
Ranunculus species prefer slightly acidic soils. Festuca rubra can grow from acidic to slightly
alkaline soils. Polygonacae species can tolerate almost all soil conditions. Andropogon gerardii
can grow in all soil conditions. With this knowledge it can be known that the soil in the area is
likely around neutral. It would not be possible for these plants to exist in very basic or in very
acidic soils. Objective two helps to set up the recommendations in objective three. By knowing
what plants are capable of growing in the area, it is not understood that plants requiring very
acidic or very basic soils will not grow well in the area. The greatest limitation here is that
identifications were not able to be done conclusively. Therefore, though it is likely that the soil is

relatively neutral this report is unable to determine that conclusively.
Biodiversity

As shown in the results, the plants chosen for the area include American Witch Hazel,
Silky Dogwood, Maryland Goldenaster, Redtop, Lowbush Blueberry, Common Boneset, Great
Blue Lobelia, and Cardinal Flower. These plants all handle the sun well, will be okay in the soil
in the area, and are native so we know that they can survive in the area. This combination of
plants has been chosen for the area because of their diverse nature in color, height, flower, and
bloom time. This diversity optimizes the habitat fragment to benefit a number of species.
American Witch Hazel because of its size provides a habitat for a variety of birds to nest. Some
birds also eat parts of the tree. According to the Missouri Native Foundation, American Witch
Hazel is particularly beneficial to Noctuid Moths as they feed on the nectar of the tree. The Dune
Noctuid moth is identified as endangered by the Massachusetts Department of Fish and Wildlife
and so providing a food source for the Noctuid moth is of particular importance. Silky dogwood
trees because of their size also provide a habitat for nesting birds and mammals. Various types of
birds and mammals eat the blue fruits that come from the dogwoods. Though the Maryland
Goldenaster is a small plant that cannot provide a shelter, it attracts native pollinators and in
particular honey bees. The benefit for honeybees is particularly high because the Maryland
Goldenaster blooms later than most other plants so the bees are provided with nectar at a time

that it might normally be more difficult to find. According to the USDA, Redtop grass is used as



cover by small birds and mammals. Additionally, ducks use the grass for nesting and geese use
the grass for both nesting and for grazing. Honeybees are the most common insect to pollinate
the lowbush blueberry. In addition to helping the honeybee, the fruit of the blueberry makes a
tasty snack for not only humans, but also turkeys, bluebirds, rabbits, foxes, and many more birds
and mammals. Bees, wasps, butterflies, and moths are all attracted to the common Boneset as a
food source. Caterpillar moths are some of the biggest consumers of the plants. The swamp
sparrow also feeds on the Common Boneset. The shape of the flowers on the Great Blue Lobelia
and on the Cardinal Flower provides food for hummingbirds when in bloom. Even though the
wetland habitat is a small space in a fragmented area turning it from a mostly flat invasive
species filled space to a space filled with plants of diverse heights, bloom times, and flowers
brings in a broad spectrum of wildlife which helps conserve the fragmented area and increase

beauty.
Aesthetic and Maintenance Requirements

The fragment we ended up choosing on Brighton campus, consists of a more wild, less
manicured portion of Boston College’s green spaces. Currently, this spot is regarded as
somewhat of an eyesore, both to those working in the McMullen Museum, visitors walking by,
and the landscaping department of BC. The plants there now are overgrown and trash among
them. Thus, any new plants put into place needed to be maintained in a way that allowed those
viewing it to enjoy the spot, along with some initial and occasional trash clean up. To this effect,
as consistent with much of BC’s landscaping, we chose more low maintenance plants, so that the
spot could remain neat, without significant work. However, this presented a limitation for the
work done in objective 3, in that it is hard to tell what plants truly are low maintenance, without
surveying them in person, or cross comparing with the work done on campus by landscaping.
We knew that BC kept work needed for plants low, by replacing them completely, constantly
putting in new sod or replanting flower beds. What we did not know is how BC could adapt to a
slightly different landscaping challenge, such as the plants suggested in this project. To remedy
this slight uncertainty, we tried to choose species in the guidelines of the spot, that had limited,
more optional care. The selected habitat site is part of a drainage site, so watering would be
limited as the soil there is constantly damp. Some other maintenance needed by the plants chosen

include removing dead flower heads, pruning, and cutting back extensive growth. All of these



mentioned activities represent by choice methods of maintaining a plant, essentially they can be
completed depending on the aesthetic or growth rate landscaping desires. Finally, perhaps most
important, all the plants chosen were perennials, which means they would not require replanting,
essential for a spot that should be left relatively untouched, so wildlife can thrive there (Table 1).
Almost more important than the level of maintenance required from the plants chosen in
the final objective, is the appearance of these plants. Boston College is known for possessing a
beautiful, bright and colorful campus, and this habitat spot needs to meet those standards. To
achieve the somewhat elusive BC aesthetic, we paid special attention to the color and bloom time
of the plants and their flowers. Particularly, we ensured that those chosen in our recommendation
for the habitat had differing bloom times, so something always looked bright and alive. Of
course in winter, this objective can not completely be met, which is why we chose plants that
bloomed into November, along with some that started blooming in April. In the cold
temperatures of Massachusetts, these bloom schedules ensure the spot is colorful right up until
snow might fall on campus (Table 1). The colors themselves were also carefully chosen, as we
picked a fair portion of the rainbow. Species part of the chosen eight, bloom in a range of colors,
including white, yellow, red, purple and blue (Figure 6; Figure 7; Figure 8). Some of the
specimens also have fruits that they produce, providing another unique, pleasing visual for the
area. Ultimately, we were able to find plants that met these aesthetic considerations, but still

ensured biodiversity and met the criteria of the selected location.
Benefits to Campus

Overall, this spot represents a unique way for BC to diversify its plant specimens, while
still bringing vibrancy and beauty to campus. Plants suggested in table 1, along with many of the
others listed in table 2, spread across a wide range of characteristics. With their differences,
comes a variety of benefits to the campus itself. Besides the biodiversity influx as already
mentioned, some of these plants are edible, such as the Lowbush Blueberry, while others provide
important stabilization for the landscape, such as the Silky Dogwood (Table 1). This habitat spot
in particular could prove important for future classes at BC. Students could study the plants as
they grow, or the animals that visit them. Wildlife visiting these plants, especially pollinators,
could pass through the rest of BC’s campus, aiding in the pollination and survival of other

species on campus. Finally, this habitat could provide wellness benefits to the people at BC.



Although out of the scope of this study, people often want to connect with nature, especially as
they see it losing ground against human development and global warming. The positives in this
area in many ways are incalculable, but important all the same. As a beautiful, native, biodiverse
habitat, it could provide an excellent starting point for students to begin or grow their
appreciation or understanding of nature. The goal overall, to help with habitat conservation,
could have greater success beyond this spot, if viewing this fragment inspires people to aid in
other areas of conservation. Benefits, definable and otherwise, seem extensive, if this selected
spot is planted and maintained for the entire community to enjoy, including both humans and

nature.
Recommendations

The plants that we have chosen will help increase biodiversity in the area, and return
some native species to the area. We also were sensitive to the aesthetic goals of campus, and
attempted to choose plants that would continue to keep that ideal. The choice of plants included
species that will be blooming from early Spring, to late Fall. These plants also all require a lesser
amount of maintenance in comparison to some of the counterparts that we studied. In order for
the landscape team to accept some of the suggested plants we had found, we knew they needed
to be aesthetically pleasing, while also cost effective. It is assumed that McMullen would also be
accepting of the proposed species as well, since the management team has requested a prettier
retention area from landscaping in the past. We also recommend that another group try to
implement these species in the future, and in conjunction conduct a study on biodiversity of the
area in relation to other parts of campus. The plants may require upfront cost to install; but they
would create a unique native wetland habitat that Boston College is currently lacking. If this
were to be implemented it could be studied down the road, and used for an example in University
Landscape Management; we believe if this were implemented it would help to further increase

the University’s sustainability rating as well.



References
Anderson, Kat. “Plant guide for great blue lobelia (Lobelia siphilitica).” USDA - National
Resources Conservation Services, UC Davis, 2003.

Anderson, Kat. “Plant guide for cardinal flower (Lobelia cardinalis).” USDA - National

Resources Conservation Services, UC Davis, 2000.

Bryce, Emma. “Global Study Reveals the Extent of Habitat Fragmentation.” Audubon, National
Audubon Society, 14 July 2016.

Dangond, Melissa & Connor McKnight. “Assessing Pollinator Habitat at Boston College.”
Boston College, Environmental Seminar ENVS 4943, 4 May 2017.

Dwivedi, A. C., Priyanka Mayank, Sarita Tripathi, and Ashish Tiwari. "Biodiversity: the non-
natives species versus the natives species and ecosystem functioning.” Journal of

Biodiversity, Bioprospecting and Development 4, no. 1 (2017): 2376-0214.

Goulson, Dave, et al. "Bee declines driven by combined stress from parasites, pesticides, and
lack of flowers." Science 347.6229 (2015): 1255957.

Gustafson, Eric J., and Robert H. Gardner. “The Effect of Landscape Heterogeneity on the
Probability of Patch Colonization.” Ecology, vol. 77, no. 1, 1996, pp. 94-107. JSTOR.

Harris, Larry D. Harris., and Kenton R. Miller. The Fragmented Forest: Island Biogeography
Theory and the Preservation of Biotic Diversity. The University of Chicago Press, 1984.

Kang W, Minor ES, Park CR, Lee D. 2015. Effects of habitat structure, human disturbance, and

habitat connectivity on urban forest bird communities. Urban Ecosystems 18: 857-870.

Kirk, S., and Belt, S. 2008. “Plant guide for common boneset (Eupatorium perfoliatum).”
USDA-Natural Resources Conservation Service. Beltsville, MD.

Klein, Alexandra—Maria, Ingolf Steffan—Dewenter, and Teja Tscharntke. "Fruit set of highland
coffee increases with the diversity of pollinating bees." Proceedings of the Royal Society
of London. Series B: Biological Sciences 270.1518 (2003): 955-961.



“List of Endangered, Threatened, and Special Concern Species.” Mass.gov, Commonwealth of
Massachusetts, 2020.

“Massachusetts Native Plants.” Audubon, National Audubon Society, 2020.

“Massachusetts Stormwater Handbook and Stormwater Standards.” Mass.gov, Commonwealth
of Massachusetts, Feb. 2008.

“Native Plants of North America.” Lady Bird Johnson Wildflower Center, University of Texas at
Austin, Apr. 2020.

Nelson, M.W. “Fact Sheet for Dun Noctuid Moth.” Massachusetts Division of Fisheries &
Wildlife - Natural Heritage Endangered Species Program, 2012.

Ollerton, Jeff, Pollinator Diversity: Distribution, Ecological Function, and Conservation, Annual
Review of Ecology, Evolution, and Systematics, 2017, VVol.48, p.353-376.

Pardee, Gabriella L., and Stacy M. Philpott. "Native plants are the bee’s knees: local and
landscape predictors of bee richness and abundance in backyard gardens.” Urban
Ecosystems 17, no. 3 (2014): 641-659.

“Plants & Landscapes.” The Rose Kennedy Greenway, Rose Fitzgerald Kennedy Greenway

Conservancy, 2020.

Potts, Simon G., et al. "Global pollinator declines: trends, impacts and drivers.” Trends in
ecology & evolution 25.6 (2010): 345-353.

Rathcke, Beverly J., and Erik S. Jules. “Habitat Fragmentation and Plant—Pollinator
Interactions.” Current Science, vol. 65, no. 3, 1993, pp. 273-277. JSTOR.

Salisbury, Andrew, James Armitage, Helen Bostock, Joe Perry, Mark Tatchell, and Ken
Thompson. "EDITOR'S CHOICE: Enhancing gardens as habitats for flowers-visiting
aerial insects (pollinators): should we plant native or exotic species?." Journal of Applied
Ecology 52, no. 5 (2015): 1156-1164.

Saunders, Denis A., et al. “Biological Consequences of Ecosystem Fragmentation: A Review.”

Conservation Biology, vol. 5, no. 1, 1991, pp. 18-32. JSTOR.



Tilley, D., D. Ogle, and L. St. John. 2010. “Plant guide for redtop (Agrostis gigantea).” USDA-
Natural Resources Conservation Service, ldaho Plant Materials Center. Aberdeen, ID.
83210.

Wilson, Edward O. Half-Earth: Our Planet's Fight for Life. Liveright Publishing Corporation,
2016.



Appendix

Table 2 : Cumulative plant chart with all of the plants considered, with all 12 plant criteria

‘Common Name Scientific Name Native? Form Lifespan
Mssour Violet Viols somns yes hert annual
Maryland Goldenastar Chrysopsis manana yes hert perennial
Birdfoot Viclet Viols pedata yes hert perennial
Butterflyweed, Butterfly mikweed  Asclepias tuberosa yes hert perennial
Blusbel-ot-Seotand Campanula rotunafola yes hert perennial
‘White Baneberry Actaes pachypoda yes hert perennial
‘Wikd Bergamot Monards fistuioss yes herb perennial
‘Wild Lupine Lupinus perennis yes hero perennial
Black-eyed Susan Rudbeckis hits yes hert annual
Lowbush Bluebemy Vacchnlum sngustifolum  yes shrub perennial
Boomsedge Andropagon Viginicus yes grass perennial
Calco Aster Symphyctrichum fatenfiorum  yes hero pernnial
Jackn-the-Pulpi Anssems triphylum yes hert perennial
sensitive fem, beadfem Onaclea sensibils yes fem perennial
Spotted Geranium Geranlum maculstum yes hert perennial
Narow-Leaf A F yes hero perennial
Redtop Agrostis Alba yes grass perennial
Tufted haigrass Deschampsia cespitosa yes grass perennial
Greal Blue Lobelia Lobeia sphiftica yes hert perennial
‘irginia Mountain-Mint Pycnanthemum viginianum  yes hert perennial
Common Boneset Eupstorium perfoilatum yes hert perennial
Late Purple Amencan-Aster Symphyoinchum patens yes hert perennial
‘Wrinkie-Leaf Goldenrod Soidago rugosa yes hero pernnial
Canadian Golden Rod Soldago canadensis yes hert perennial
Canadian Liy Litum canadense yes hert perennial
Cardinal Flower Lobeia cardinails yes herb perennial
Turk's Cap Lily Lilum supertum yes hero pernnial
Anise-Scented Goldenrad Soiidago edora yes hert perennial
Swichgrass Panicum wgstum yes grass perennial
Americen Witch Hazel Hamameis virginiana yes shrub pernnial
Cozstal Plain Tumpatwead Eupatosium fistulesum yes hert perennial
Red Osler Comus sencea yes shrub perennial
Red Chakebemy Amonia arbutifola yes shrub perennial
Hghbush blusbemy ‘aoginium corymbosum yes shrub perennial
Siky Dogweed Comus amomum yes bush perennial
Inkberry flex glabrs yes bush perennial
Spicebush Lindera Benzoin yes bush perennial

Common Name Light Preference Maintenance

Masour Violet sun, pat shade froely seli-seads, not as roliable

Maryiand Goldenaster sun remove when cead? look into this

Bircfoot Vioket part shace, shace susceptiie to dry rot

Butterflyweed, Butterty mikwoed sun gets aphics, can be sprayed, or left

Buebell-of-Scotiand sun/partal shace/shade germinates quickly, long-asting

Wihte Banebery part shace, shade ?

Wi Borgarmot sun, part shade Colonizes by tizomes 50 lift and divide avery 3 years to contain &, improve air ciculation and improve plant vigor.

Wi Lupine sun, part shade very adaptadle

Biack-eyed Susan sun seeds have o be replatned. imgation in cry year wil mprove fiowering. don't mow until sfier mature ssed cones formed

Lowbush Buebery sun, part shade. shade  planting more than one benefcial for fru production

Broomsedge sun non-intensive

Caico Aster sun/pantal shace ?

Jackan the-Puipit sun ow

sensitivo fem, boactom part shace, shace #in moist area, low

Spotted Geranium partalshade/shace  ceheacing prolongs bloom, spreads easiy

Namow-Leaf Mountain-Mint sun/partial shace 100 keep from getting wide, divide # by roots occasionally

part shaco/shace mowing

Tutted hargrass sun timming

Great Blue Lovelia sun/partial shade/shade 7

Veginia Mountain-Mint partisl shade may noed prevention from spreading, low othorwise

Common Boneset sun, part shade, shade  cut back in early spring to produce growth

Late Purple American-Aster sun/partial shace ?

Vienkio-Loaf Goldenrod sun not labor ntensive

Canadian Goien Rod sun, pant shade might have problems with midew

Canadian Liy sun needs watenng if sof gets very dry during a drought

Cardinal Flower sun, parc shade. shade  might need water ¥ a drought occurs

Turcs Cap Liy sun needs wel drained sol

Anise-Scented Goldenrod sunipartial shace fow watenng required

Swichgrass sun or shade trmming

Amarican Wech Hazel part shade, sun pruning to shape as cesire

Coastal Piain Trumpetweed full sun, partial sun # cump widens 1oo much, it may need 1o be seperated and replantec

Rec Osier part shace pruning

Rod Choksbery sun spiting ocassionally requred

Highbush biuebery sun, part shade. shade pruning

Siky Dogwood sun/partial sun possile tamming

Inkberry sun/partial sun tamming

Spicebush sun ow

Bloom Time Color

Mar-May
Aug-Oct
Mar-Jun
May-Sep
Jun-Sep
Apr-Jun
May-Sep
Apr-Jul
Jun-Oct
May-Jun
Apr-how
Aug-Oct
Mar-Jun
Jun-Nov
Mar-Jul
Jun-Sep
Apr-Nov
May-Sep
Jukoict
Jubhug
Jun - Oct
Aug-Oct
Saot
Sapt-Mov
dun-dul
May-Oct
JukSept
Jubct
May-Aug
Sepl-Nov
July-Oet
May -Jun
May

May - Jun
Apr-Nov
evergreen
Apr-Jun

white. pink. blue. purple flowers
yelow flowars

purple flowers

orangelyellow flowers
blueipurple flowars

White flowers, red or whie fruit
white, pink. purple flowers
blue, purple flowers

yelow flowers

white fiowers, blue fruit

brown tufts

smal. pale. while and purple flowers
green flowers with brown stripes, late summer bright red bermes
green, lime green leaves
pink-purple flowers

ciusters of purpiefwhite fiowers
natural grass

brown tufts

blusipurple flowers

white. purple spotted fiowers
white

daiy-ike flowers in purple/blue
yelow flower

yelow flowers
orangelyellowired flowers

red fowers

Red, orange. yeliow flower
goldentyaliow flowers

red blooming strands

yelow thin biooms

pink-purzle flowers

white fiower

white fiowers, red ripe frult
bluebemes and white flowers
white fiowers! blue bemes
smal white flowers

red bemes/yellow flowers

comments
attracts birds, protty

Helght
011t
011
041 .
12t
1-2ft
14
14
14t
1-3ft
1af
14t
14t
1-3ft
FET TS
15f
1.5-2.5ft
230t
24t
23t
2-3ft
240
25
EET
36t
36t
36ft
4-Tf
4 ft
4-5
a8t
5-10 ft
6-12ft
6-12ft
6121t
6121t
6127t
6121t

seems good in that it biooms in the fal, pretty, perennial

pretty. nice it bicoms in spring

Soil Molsture
moist. wal
wat

dry, moist, wet
moist. tolerates fiooding
maist, wet
malst, wet
maist

dry. moist

dry, molst, wet
dry, molst
moist, wet
maist

maist, wet
dry, molst

wat

dry, molst
maist, wet
moist, wet
moist

maist

dry, molst
maist

dry, malst, wat
maist

maist

dry, moist, wet
dry, molst, wet
dry, molst, wet
dry, moist, wet

attracts butteries and hummingbirts, hosts larval species, nectar source

atracts hummingbirds
POISONOUS parts

birds and butterfles, larval host for 2 species
attracts birds, frut eddle

gooc for widfie

attracts native bees, bircs

attracts birds and mamma's (red bemes)

attracts birds, butterflies, hummingdirds anc high heat tolerance
brings in butterfies and hummingbiecs, larval host for 2 species.

scidicneutral
acidic
acidicsightly
sl

scidie

acidic

acdic

acidic

acdie

all

all
=l

acidic

acidic

acidic

all

all

all

&l

all

acidic

all

=l

neutrzl - acidic
neutral - acdic
acidic

scidie

all

acdic

neutrz - midly acidic
neutrzl

acidic

acdic

all

all

all

rod ficdieheads in spring. nice feature, but sproads easly, might take over? Also does not tolerate frost, tums black,

atiracts polinators, birds.

food 1o wikiife, mint, attracts bees and butieries.

Qood for insects. grows n

Itis butterfy food.
atiracts birds, drought tolerant
attracts birds, has unicue flowers

, was once the native

1t can overtake an area ¢ & does particulary well 50 that needs to be mintored

has many flowers that bicom In the summer
benefcial to nsects
beautful flowers. attracts hummingbird
special to native honeybees.

good for insects.

does not flower untd 6 years ok

attracts polinators

beneficial for water fowt

immeciate food source for birds.

9006 for birds and mammells. Fruit is edible!
good for wid¥e

good for insects

good for brdsinsects.
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