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Abstract

Results

Urbanization can have many effects on the environment, one of which being the
introduction of non-native species. Our goal was to explore if urbanization has had
an impact in the Bronx Zoo by conducting an assessment of vegetation
communities at two sites. We used 12 1x1m plots and placed them at our sites,
consisting of 6 at a managed developed site and 6 at a scarcely frequented site.
Our findings indicated a higher number of non-native species at Old Riverwalk,
contrary to our hypothesis. Additionally, non-native species comprised a higher
percentage of all plants in Old Riverwalk (60 vs. 40%) as opposed to Mitsubishi
Riverwalk (17 vs. 83%). The data addressing our secondary hypotheses showed
almost no correlation between abundance of plants and path distance, and a weak
correlation between the average plant height in a plot and its slope.

Introduction
Urbanization, or the gradual shift of humans from rural to urban areas, is a
phenomenon that affects the species and ecological diversity of surrounding
ecosystems (McKinney 2008). Humans impact ecosystems in a lot of ways, and
one way is through the accidental or intentional introduction of nonindigenous
species into a new area. Human activities can alter the abundance of organic and
non-organic matter in an environment, which is a primary factor in enabling what
species can thrive in a given area (Weidenhamer et. al., 2009). Humans can also
alter geography and construct impermeable surfaces, which could affect the
growth or abundance of flora and fauna.
Non-indigenous plants in particular can be inadvertently spread in clothing, be
attached to and ingested by domesticated animals, and be found within a variety
of products, mostly as contaminants in seed lots (Muenscher, 1955). These plants
can threaten the delicate balance of nutrient exchange in an ecosystem by
inducing changes in soil composition and hydrological cycles, preventing the
proliferation of native species, hybridizing with native species and jeopardizing
human health (such as more frequent fires). As a result, non-native plants are
considered one of the primary threats to rare and endangered species and to the
integrity and function of North American ecosystems (Blossey et. al., 1999).
The goal of this project was to conduct a baseline assessment of plant
composition at two forested sites within the Bronx Zoo, an urban environment.
Specifically, we set out to determine if we could detect a difference between the
plant composition of the Mitsubishi Riverwalk, a developed site containing two
man made dams, and the Old Riverwalk, a scarcely frequented and relatively
undeveloped site, within the Bronx Zoo. We hypothesized that there would be
more unique non-indigenous (non-native) plants at Mitsubishi Riverwalk.
Additionally we set out to determine if there was a relationship between slope and
average height of plots and distance from a man made path and plant abundance,
respectively, where we hypothesized that increasing slope would correlate with
decreasing plant height and that increasing path distance would correlate with
increasing abundance.

Methods
A total of 12 1m2 plots were mapped out using aerial images of Mitsubishi (MR)
and Old Riverwalk (OR) in Google Earth. Both sides of the Bronx River were utilized
for MR, as opposed to one side for OR. This was compensated for by placing 3
plots on each side of MR and 6 in OR, resulting in the creation of three distinct
survey regions. Plots were placed equidistantly from each other within their
respective region in order to maximize the area covered while remaining
consistent. Survey flags were placed according to the plot locations, with the
criteria that the plot was 5 m away (measured with open reel tape) perpendicularly
from the edge of the river in order to compensate for river effects and avoid bias.
Survey flags were placed as fast as possible in order to minimize the effect of
varying water levels. Plant species and the number of roots of each species
present in each plot were recorded, as well as the max height for each species.
Measurements for each plot included slope, elevation, and canopy cover, which
were calculated using a clinometer, GPS unit, and densiometer, respectively.
Densiometer measurements were averaged over the four cardinal directions.
Finally, the distance from the plot to the path was measured using open reel tape.
With these measurements, we used Microsoft Excel to run correlations between
the distance from the path and abundance of plants within each plot and the
average height of all species within a plot and that plot’s slope.

Figure 1 (above): A comparison of species richness.
Native species totaled 10 for MR and 4 for OR. Nonnative species totaled 2 for MR and 6 for OR.

Figure
Figure 2 (above): A breakdown of species richness.
White Wood Aster, Japanese Knotweed, and Virginia
Creeper collectively composed about 58% of the total
plants recorded in all plots.

Figure 3 (above): A map of our sites. The
left six are the Mitsubishi Riverwalk and the Figure 4 (above): The relationship between the distance
right six are the Old Riverwalk.
from between our two sites, the Mitsubishi Riverwalk and
the path and the abundance of plants within each plot,
represented by the number of roots in each plot.

height of vegetation with
Figure 5 (above): The relationship between slope and
average height of vegetation within each plot across both
sites. Trees were excluded in order to avoid drastically
pulling up the average height of such a small sample size.

Discussion/Conclusion
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We hypothesized that there would be more non-native species present in Mitsubishi Riverwalk as opposed to Old Riverwalk. We failed to
reject the null hypothesis, as we found more non-native species in Old Riverwalk (n=6) than Mitsubishi Riverwalk (n=2). Therefore we did not
find a significant difference in composition between both sites as a result of human influence. We also hypothesized that plant abundance
would increase as distance from the path increased and that plant height would decrease as slope increased. Although our data showed no
correlation between path distance and abundance, there was a weak correlation between average height of plants within plots and slope.
Thus, this study did not find a significant relationship between these variables. However, further data and more extensive sampling efforts
could have yielded different results. Our research could have benefitted from utilizing both sides of both sites, increasing the area being
studied. Further measurements that could have aided our research are things such as temperature, soil moisture, and water quality
assessments among other things. What we found in our research was not expected and a number of factors could have led to these results,
such as a small sample size. Additionally, there are many factors affecting biodiversity, plant growth and abundance within an ecosystem
that cannot be explained solely by human influence, slope, and path distance, respectively. Further research on the subject could be
focused on any number of these aspects in order to see if there truly is a significant difference between these two sites.
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