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Introduction
Prospect Park and Green-Wood Cemetery contain a large variety
of plants and animals. However, visitors to either green space may
not notice the long green streaks or blue-grey patches found on
trees and rocks throughout both locations. These nondescript
organisms are known as lichens. Lichens are composed of a
fungus (the mycobiont) and a photosynthesizing algae or
cyanobacteria (the photobiont) in a symbiotic relationship. With the
fungi functioning as a latticework that houses the photobiont, the
photobiont produces carbohydrates for the fungi’s consumption [1].
As lichen photosynthesis and derive all of their nutrients from the
atmosphere, lichens are quite sensitive to air pollution and in some
cases dependent on sunlight [1]. Disappearance or diminishment
of pollutant intolerant lichen species can be an early indicator of an
environment’s air quality [2]. The best indicator of lichen diversity
and population health is by measuring lichen species richness [3].
Previous research has shown that lichens are negatively
affected by SO2 and particulate matter (PM); as SO2 can disrupt
algal cell photosynthesis and PM can accumulate in lichen tissues
[4, 5].Common sources of SO2and PM are motor vehicles [6],
plenty of which are found in an urban environment like New York
City. Historically, lower species richness and a greater ratio of
pollutant tolerant species have been found in urban settings [2].
With this knowledge, our team began to question what factors
might affect lichen species richness.
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What are the factors that affect lichen species richness in an urban
setting?
Hypothesis 1: As particulate matter increases, lichen species richness
will decrease.
Hypothesis 2: As canopy coverage increases, lichen species richness
will decrease.
Hypothesis 3: As distance from the nearest roadway increases,
particulate matter levels will decrease and lichen species richness will
increase.

We hypothesized that lichen species richness would be indirectly
related to particulate matter levels and tree canopy coverage; and that
distance from nearest roadway would be directly related to lichen
species richness, but indirectly related to particulate matter levels. As
shown in Figure 3, there is a moderate negative correlation between
particulate matter levels and lichen species richness. Additionally, there
is a weak negative correlation between canopy coverage and lichen
species richness as displayed in Figure 4. Supportive of our hypothesis
but weak, there was an indirect relationship between particulate matter
levels and distance, in meters, from the nearest roadway (Figure 5).
Lastly, we found a moderate positive correlation between distance from
nearest roadway and lichen species richness as seen in Figure 6.
Although our data is largely supportive of our hypotheses, we do
note several sources that may have added biases to the data. For
example, in some instances we had difficulty using the densiometer
when measuring tree canopy coverage. Another challenge was taking
PM readings at varying times of day and under various weather
conditions. As PM levels are affected by time of day, climate conditions,
and topography [4], it is possible this led to outliers and less correlation
between variables. The most common species of lichen we found were:
Candelaria concolor, Rhizocarpon geographicum, Flavoparmelia
caperata, and Physcia millegrana.
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Results

Future Research
Legend
Prospect Park

Methods
Lichen Identification:
● Selected seven plots across both green spaces based on their
distance to the nearest roadway and the presence of lichen
substrates.
● Created 15 m diameter circles using transect tape and created a
perimeter with ground flags at each compass point.
● Visually identified lichen species using field guide. If unable to
identify it in the field, we took samples back to our laboratory to look
at it under dissecting microscopes. We then used online resources
and more detailed guide book to obtain an identity.
● Counted different species and abundance of each species in plot.
Air Quality Testing:
● Set up Airbeam and Aircasting app to measure PM presence.
Particulate matter 2.5 was measured in μg/m^3 for 15 minutes to
allow variation of PM across time to be measured.
● Took GPS coordinates of site and used Google Maps to calculate
distance to the nearest roadway.
Tree Canopy Cover:
● Used densiometer at each compass point and center of circle to
measure average tree canopy coverage of each plot.
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Figure 1. Satellite map of Prospect Park with
stars denoting our plot points.

Figure 2. Satellite map of Green-Wood
Cemetery with stars denoting our plot points.

For future research, we suggest that studies between SO2 and PM
could be done. Past studies have individually focused on SO2 and PM
and their effects on lichen. As both of these factors severely affect the
health of certain lichen species, it would be of interest to see if there
are compounded harmful effects on lichen in areas where both of these
pollutants are present. Additional research could be done on the
relative acidity of substrates (trees, rocks, gravestones, etc.) that lichen
are found on to find the optimal pH range of substrates that certain
lichen species prefer.
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Figure 5. The correlation between distance from
nearest roadway and particulate matter levels. R=-0.19

Figure 6. The correlation between distance from
nearest roadway and lichen species richness. R=0.32
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