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The loss of biodiversity in urban environments has been well documented. 
However, there are numerous species that prosper in urban environments (Lowry et al., 
2012). Recent studies have shown that urban environments expose wildlife to selection 
pressures that differ from those in which they have evolved. Those that are able to 
respond behaviorally to the new selection pressures are more likely to be successful in 
urban habitats (Ibanez-Alamo & Soler, 2010). Research suggests that behavioral 
flexibility and temperament are two main factors that differentiate behavioral responses 
by wildlife to urban environments. Species that are behaviorally flexible may be 
predisposed to inhabit urban landscapes. Alternatively, temperament which reflects 
limited behavioral flexibility, would favor individuals or species with particular 
temperaments, such as boldness (Lowry et al., 2012)

Urbanization is defined in this study through decibel readings, canopy coverage, 
and distance from an impervious surface. Human activity within urban areas affects the 
risk-taking behavior of urban wildlife, in particular, pedestrian traffic. Despite humans’ 
non-predatory role, mammals react as if to predatory stimuli when human activity and 
traffic occurs on walkways or impervious surfaces nearby. (Bateman & Fleming, 2014). 
Additionally, research suggests that prey animals prefer high habitat coverage, 
suggesting that in densely canopied areas animals may display higher frequency of risk 
taking compared to less dense and fractured canopies. (Dolloff et al., 1990).

We predicted the following: there will be a positive correlation between canopy 
cover and risking taking behavior in mammals; Squirrels and Chipmunks will display 
more risk-taking behaviors than other mammals in the area; fewer mammals will exhibit 
risk behavior in areas closer to impervious surfaces; mammals, either nocturnal or 
diurnal, will display increased risk-taking behavior at night rather than at day; 
and mammals in more urbanized environments will display more risk-taking behaviors 
than those in less urbanized environments.

INTRODUCTION

• Camera Sites: Eight camera traps were placed across 3 different locations within New 
York; 3 of them were placed in the Bronx Zoo, another 3 were placed in the Bronx River 
Forest, and 2 were placed at Calder Center. Within each location 3 sites were chosen 
according to low (40-60), medium (61-80), and high (81- 100) decibel readings. 
Locations were also chosen according to canopy coverage and proximity to an 
impervious surface.

• Bait: Metal hardware cloth and zip tie were used to create a cage like apparatus to hold 
oats. The bait was later nailed down to the ground in front of the camera traps and was 
replaced once a week for 2 weeks.

• Camera and Bait Set Up: Camera traps (Moultrie and Bushnell) were placed on tree at 
a height of approximately 35 cm. The bait was placed 2m and 27cm distance from the 
tree where the camera traps were placed. The cameras were programmed to take 1 
picture when the sensor detected movement and was set to pause for 30 seconds after 
an image was taken.

• Urbanization Measurements: Urbanization was measured through sound levels, 
canopy coverage and distance from impervious surfaces. Sound levels were measured 
using a extech digital sound level meter, canopy coverage was measured using a 
densiometer, and distance, in meters, from an impervious surface was measured using 
a transect tape.

• Data Collection: Camera traps were left out undisturbed, to record for 2 weeks and 
photographic data were collected once a week, stored on SD cards (SanDisk, SDHC 
Card), which were then analyzed for mammal species observation and identification in 
each photo capture. Only one week's worth of data was used for data analysis.

METHODS

DISCUSSION
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We found that mammals in urban environments displayed more risk-taking behavior than those in more rural 
environment. The data also showed that mammals in urban environments were more willing to take risk in low and 
medium sound level sites than the high sound level sites. Mammals were also observed in areas with a higher 
percentage of canopy cover, such as the area with a 95 percentage of canopy compared to areas with a lower 
percentage of canopy cover such as the area with a 77 percentage of canopy cover. The data showed that Sciurus
Carolinensis (Grey Squirrel) and Tamias (Chipmunk) were the most frequently spotted throughout all sites while cats and 
skunk remained the most elusive and wary of the bait. The closer impervious surfaces were to the camera and bait sites 
the fewer mammals exhibited risk behavior. Diurnal mammals, such as chipmunks and squirrels, were more active 
during the day whereas nocturnal animals like raccoons and mice were more active at night. Being that there was such a 
large chipmunk and squirrel presence, diurnal mammals are seen to be bolder than nocturnal mammals.

• Urban areas are quieter at night, thus we predicted that mammals, both diurnal and 
nocturnal, would display increased risk-taking behaviors at night rather than during the 
day. The hypothesis was not supported, being that species captured tended to stick with 
their preferred eating times. This may demonstrate that these mammals have adapted to 
the urban location and have developed bolder personalities in order to forage at their 
preferred time. 

• We predicted that mammals will exhibit less risk behavior in areas closer to impervious 
surfaces such as highways, pavement, and walk paths. Our findings supported our claim 
that distance from an impervious surface would have a direct correlation between 
mammals’ risk taking behavior. We found that the farther away our camera traps were to 
an impervious surfaces the more mammal tended to display risk behaviors when 
compared to sites that were closer. We believe that the lack of mammals observed can 
be contributed to the nearby impervious surfaces.

• We predicted that small rodents such as squirrels and chipmunks would display more 
risk-taking behaviors compared to other mammals in the area and our results supported 
our hypothesis, as shown by figure 6. Over 600 squirrels were spotted, as well as over 
300 chipmunks, compared to the miniscule number of deer, and skunk spotted. This 
could be due in part the habituation of these species to urban environments and stimuli, 
and in which urban habitats have been driven free of natural predators, decreasing their 
perception of, and therefore caution against, risks.

• We predicted that there will be a positive correlation between canopy cover and risking 
taking behavior in mammals. As shown in figure 4, more mammals were observed in 
areas with a higher percentage of canopy cover, which supports our hypothesis. A 
possible reason for these results is that mammals prefer areas in which vegetation may 
serve as protection from predatory threats. 

• We predicted that mammals in more urbanized environments will display more risk-
taking behavior than mammals in less urbanized environments. As shown in figures 1-3, 
the hypothesis was supported, mammals in sites located in the Bronx River Forest were 
more willing to take risks than those at the Bronx Zoo and Calder Center. This leads to 
the conclusion that mammals in more urbanized environments tend to take more risks 
than those in less urbanized environments.

• Conducting a study outdoors and in public locations poses many potential limitations. 
Two of our camera traps were stolen at the Bronx River Forest, causing us to only use 
one week of data for all the locations. Rain would frequently distort pictures taken and 
fog the camera lens, and at times the LED flash would not go off when needed. Birds, 
plants, light and wind frequently set off our camera trap, and humans interfered by 
moving the cameras.

• In the second week of data at Bronx River Forest that had to be omitted due to lack of 
time, a coyote was captured by the camera trap.

a. Setting up the camera trap at 
a height of 35 cm.

b. Preparing the bait and figuring 
out how to nail it down on the 
ground.

c. Nailing down the bait at a 
distance of 2 m and 27 cm from 
the camera trap.

RESEARCH QUESTIONS
• Does risk taking behavior in mammals increase as canopy cover increases?
• Does wildlife risk taking behavior change in response to urban noise pollution?
• Do mammals inhabiting urban environments display increased risk-taking behavior at 

night compared to the daytime? 
• Does risk taking behavior in mammals inhabiting urban environments change in response 

to distance from nearest impervious surface?
• Does risk taking behavior differ among mammalian species inhabiting urban 

environments?

Fig. 1 displays the number of observations at low 
sound level sites.

Fig. 2 displays the number of observations at 
medium sound levels sites. 

Fig. 3 displays the number of observations at 
high sound levels sites. 

Fig. 4 displays the relationship between number of 
observation and distance from an impervious surface. 

Fig. 5  displays the total number of mammals spotted at 
all sites.

Sound levels V.s Observations 

Fig. 6 displays the relationship between number of 
observations and canopy coverage. 

Fig. 7  displays the number of mammals present during 
the day time and night time.
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