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Transect Lines
We used a 100 meter transect tape to determine the placement of the track tubes. 
We placed a flag every 20 meters along the transect line. Site A’s flags were placed 
perpendicular to Southern Boulevard and parallel to Fordham Road. Site B’s flags 
were placed parallel to Southern Boulevard and perpendicular to Fordham Road. 
Track Tubes 
We assembled track tubes by taping together two 50 cm aluminum gutters. We then 
cut contact paper (3 ½ in. X  7 ½ in.) and placed them inside the tubes, sticky side of 
contact paper facing up. Afterwards, we put bait (peanut butter and oats or chicken) 
in a petri dish which we then placed inside the tube. The petri dish was held to the 
track tube using velcro. Finally, we soaked pieces of felt in ink and placed them at 
both entrances of each track tube. We placed two track tubes 2m apart at each 
flagged spot after completion.

Plant Sampling
We placed a 1 m2 quadrat on the flagged area and used a field guide to identify the 
different plant species within it. We assigned each plant species a category of 
canopy coverage using the Daubenmire Method. 
Measuring Distance to Waterways:
We used a GPS unit to determine the coordinates of each flag. The coordinates 
were then entered into Google Earth to measure the distance from the nearest water 
source.

Discussion & Conclusion

Results

Research Questions & Hypotheses
What is the relationship between vegetation and small mammal species richness?
● We hypothesized that as plant species richness and average canopy cover class increase, small mammal species richness will 

also increase.
What is the relationship between proximity to water sources and small mammal species richness?
● We hypothesized that the farther the proximity to water sources, there is a decrease in small mammals richness and abundance
 What is the relationship between distance to road ways and small mammal species richness?
● We hypothesized that as distance to roadways increases, small mammal richness would increase.
Which bait do small mammals prefer? 
● We hypothesized that small mammals will prefer the peanut butter and oats bait.

References 
[1] McKinney, M. L. (2008). Effects of urbanization on species richness: a review of plants and animals. Urban ecosystems, 11(2), 161-176. [2] Hull 
Sieg, C. (1987). Small mammals: pests or vital components of the ecosystem. [3] Glennon, M. J., & Porter, W. F. (2007). Impacts of land-use 
management on small mammals in the Adirondack Park, New York. Northeastern Naturalist, 14(3), 323-342. [4] Chalker‐Scott, L. (1999). 
Environmental significance of anthocyanins in plant stress responses. Photochemistry and photobiology, 70(1), 1-9. [5] Grant, W. E., & Birney, E. 
C. (1979). Small mammal community structure in North American grasslands. Journal of Mammalogy, 60(1), 23-36. [6] Drennan, J. E., Beier, P., & 
Dodd, N. L. (1998). Use of track stations to index abundance of sciurids. Journal of Mammalogy, 79(1), 352-359.

Acknowledgments
We would like to thank the WCS, Fordham University, and all members of Project TRUE for the opportunity to be a part of this 
program. In particular, we would like to thank program coordinators Jason Aloisio and Erich Eberhard as well as all Fordham 
University and WCS staff members Dr. James D. Lewis, Dr. J. Alan Clark, Dr. Jason Munshi-South, Dr. Su-Jen Roberts and 
Karen Tingley. Also a big thanks to Joe Svoboda and Conor Gilligan for their guidance and support throughout the research 
season.

Future Directions

Introduction

Methods

The Relationship Between Proximity to Water Source and Small Mammal 
Species Richness
We defined “near” as approximately 34m to 55m away from Cope Lake, and “far” as 
approximately 106m to 147m away from Cope Lake. In fact, a p-value of 0.001 
indicated that there was a statistically significant relationship between proximity to 
nearest water source and species richness. However, our data did not support our 
hypothesis because species richness was greater farther away from Cope Lake than 
near Cope Lake (Fig. 10). Our findings were not consistent with previous research. 
However, this may be due to a lack of data due to the rain producing illegible tracks 
(Fig 15).
Bait Preference
Although species richness was higher when track tubes were baited with peanut 
butter and oats, a a p-value of 0.212 indicated that there was no significant difference 
in species richness between the two types of bait. The data did not support our 
hypothesis (Fig. 11). This could be because most of the small mammals we 
identified were omnivores 4.

● Urbanization consists of the construction of roadways, buildings, and 
overall development of cities. The rate of urbanization only continues to 
increase and has greatly affected species richness 1.

● Small mammals play crucial roles in their ecosystems because they affect 
vegetation and act as both predators and prey 2.

● Small mammals communities are affected by both urbanization and the 
environment, including vegetation and water sources. Urbanization typically 
decreases small mammal species richness due to habitat loss as a result of 
growth of cities, but in some cases it can increase species richness due to 
the introduction of new species 1. Increasing plant species richness and 
canopy coverage creates an inviting environment for small mammals, 
increasing species richness 3.

● Small mammals are also positively affected by the access to permanent 
water sources 4.

● Track tubes are used to record small mammal prints. Track tubes are 
beneficial to researchers because they help determine species richness 
and relative abundance of small-mammal species 3. 

● The Bronx Zoo is surrounded by a very urbanized area, including two major 
roadways. Our objective is to examine small mammal composition in the 
Bronx Zoo and how they react to urbanization, the relationship between 
distance to roadways and small mammal species richness, the relationship 
between proximity to water sources and small mammal species richness, 
and the relationship between plant species and small mammal species 
richness. 

● Many small mammals are omnivores and others are carnivores or 
herbivores 5. Previous studies have baited track tubes with peanut butter 
and oatmeal 6. Our study also aims to examine bait preference of small 
mammals.

Figure 5: Site A, dominated by porcelain 
berry

Figure 8: Line graph depicting the relationship between plant species richness and 
average small mammal species richness (R2 = 0.3804).

Figure 9: Line graph illustrating the relationship between average canopy cover 
class and average small mammal species richness (R2 = 0.6288).

Figure 1: Diagram of a Track Tube

Figure 2: Using transect 
tape to measure 
distance between track 
tube placement

Figure 3: Setting 
up a track tube

Figure 4: 
Sites A and 
B’s track 
tube 
placements 
from Google 
Earth 

Figure 6: Site B, a temperate deciduous 
forest

Figure 10: Bar graph depicting the relationship between proximity to nearest 
water source and small mammal species richness. A two-tailed T-test revealed 
a significant difference; t(58)=-3.5,  P<0.05.

Future studies should use more field sites with different environments and collect data 
over a longer period of time. They should also place more track tubes at each site for 
more accurate data for species richness and give us more insight into the effects of 
urbanization on small mammal composition.

Figure 11:  Bar Graph displaying the bait preference. A two-tailed T-test 
did not reveal a significant difference; t(58)=-1.3,  P=0.212.

Figure 7: Bar 
graph 
displaying the 
relationship 
between the 
distance from 
major roads 
and small 
mammals 
species 
richness. 

Figure 12: 
Inside of a 
track tube

The Relationship Between Plant Species Richness and Small 
Mammal Species Richness
Site A was a monoculture dominated by porcelain berry (Fig. 5), while 
Site B was a polyculture with much higher plant species richness (Fig. 6). 
As shown in Fig. 8, there was an increase in small mammal species 
richness as plant species richness increased.  Although there was a direct 
relationship between the two variables, a p-value of 0.058 indicated that 
the data was not statistically significant. This did not support our 
hypothesis. We hypothesized that there would be a linear relationship 
between average cover class and small mammal species richness, but 
there was a curvilinear relationship. Small mammal richness is highest 
when coverage is moderate. A p-value of 0.018 indicated that the data 
was statistically significant, not fully supporting our hypothesis. This is 
likely due to the fact that Site B had greater plant biodiversity than Site A. 
These findings were consistent with previous studies that found that 
animal species richness increased as plant species richness increased 3.

Figure 15: 
Illegible tracks, 
post-rain

Figure 14: 
tracks of 
Eastern Gray 
Squirrel

Figure 13: 
Tracks of 
White-Footed 
Mice
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The Relationship Between Distance to Roadways and Small Mammal 
Species Richness
The data did not support our hypothesis that small mammal species 
richness would increase as distance to roadways increased. In fact, a 
p-value of 0.922 indicated that there was no significant relationship 
between distance to roadways and small mammal species richness (Fig. 
7). Our findings are not consistent with previous studies that found that 
species richness typically decreased in response to urbanization 6. 
However, this could be due to a large amount of rain producing illegible 
tracks (Fig. 15). The lack of data may have skewed the results.


