
                              Introduction
The purpose of our research was to see how different 
urbanization factors impact small mammals in New York City. 
Marginalized communities are disproportionately affected by the 
negative effects of urbanization and subsequent environmental 
degradation. According to a 2011 study conducted in the Bronx, 
NY, there are various adverse respiratory health outcomes due to 
proximity to traffic pollution. (Chen et al., 2011) Noise pollution 
has detrimental health impacts on one’s physical and mental 
well-being. Some of these hazardous implications include 
hearing loss, sleep disruption, stress, and impairments in 
cognitive development among young children (Altman et al., 
2002). While it is clear that urbanization factors result in  various 
adverse health effects on humans, but less is known about the 
impacts on urban mammals in these spaces. According to a 2013 
study, there was a decline in species richness and diversity along 
an urbanization gradient, as well as an increase in the abundance 
of species that were best adapted to the city environment 
(Berlinski et al., 2013). Our study seeks to understand how the 
urbanization factors of noise and air pollution specifically affect 
the small urban mammal population in a managed green space 
situated near or within marginalized communities. 

                                Methods 

Track tubes were assembled and placed in various locations at 
each research site, specifically close to and far from pathways. 
Paper lined the bottom of the tube and ink soaked felt was placed 
inside on each end of the tube in order to track footprints of any 
mammal that entered. Bait made of peanut butter and oats was 
placed in a petri dish at the center of the tube. 
Transect tape was used to determine the placement of these track 
tubes, as well as to measure the distance from pathways. In sites 
where more than one track tube was used, the first track tube was 
placed fewer than 100 meters away from the pathway, and the 
second one was placed more than 100 meters away from the 
pathway. We wanted to determine whether or not the noise and air 
pollution present due to the pathways had a significant impact on 
species richness and abundance. The final step was to use a field 
guide to determine which species had entered the tube, based on 
the footprints. 
Camera traps were also used in order to track mammal species 
richness and abundance. Both camera traps and track tubes were 
set up on Tuesday mornings and picked up on Thursday mornings 
at the various sites used. 
An AirBeam and the Decibel X app were used to measure 
urbanization factors, air pollution and noise pollution 
respectively. We took readings in the mornings and afternoons 
and determined averages for the day. 

                                        Discussion
The purpose of our research was to observe how factors like  air and noise 
pollution affected small urban mammal species within the Bronx Zoo.  Our 
results show that out of the three sites, Site #8 has the highest amount of noise 
pollution with an average decibel count of 59.5 dB. It is likely that this is due to 
Site #8’s close proximity to Southern Boulevard which is 44.6 meters away. Site 
#2 showed the lowest level of noise pollution,with an average decibel count of 
57.4 dB. Site #3’s average decibel level, 57.9 dB, was lower than that of Site #8 and 
higher than that of Site #2. This site presented the most species richness in 
comparison to the other sites, while Site #2 has the least amount of species 
diversity. Our results also demonstrate that air pollution is higher in the 
afternoon than in the morning throughout all three sites. The average PM2.5 for 
all sites in the morning is 20.5 µg/m3, while the average PM2.5 in the afternoon 
for all sites is 47.4 µg/m3. We found that there is also a very high amount of 
mammal species present throughout all sites at night and in the afternoon in 
comparison to mammal species presence in the morning. These observed 
variations in air quality can be attributed to the change in human activity that 
occurs over the course of the day. As the day progresses and people become more 
active, the increase in emissions, especially those coming from industrial sites 
located in the Bronx and motor vehicles, raises the amount of particulate matter 
in the air. Higher PM levels did not impact the species abundance seen at each of 
the sites. Additionally, through the use of the EJScreen Mapping Tool, it was 
found that in comparison to the rest of New York State, the Bronx Zoo area is in 
the 50-60th percentiles of PM2.5 levels. This means that the air pollution in this 
area is 50-60% higher than the rest of New York State. The same can be said 
about this area’s level of cancer risk. The neighborhoods adjacent to the Bronx 
have varying levels of cancer risk, ranging from 70-95th percentiles, meaning 
that these areas are 70-95% higher at risk for cancer development due to air 
pollution. Future research can further evaluate how lower air quality impacts 
small mammal reproduction and  diversity.  
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