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RESEARCH QUESTIONS

INTRODUCTION
Urbanization drastically changes the local flora species composition. While
vegetation decreases in abundance, the overall flora biodiversity is increased
due to invasive species outcompeting natives in the stressful urban
environment, as well as the high introduction of non-native species by
expanding human settlements (McKinney 2008). Many predator species,
unable to compete in their changed habitats, are driven out of urban areas. The
remaining small mammals, often habitat generalists with few predators, thrive
in the urban world (Persons 2016). For habitual success, small mammals rely
on flora diversity, canopy and understory cover, access to food sources, and
proximity to reliable water sources (Chalker-Scott 2015). White footed mice, for
example, thrive in areas with dense canopy cover and herbaceous
surroundings, allowing them to forage for food without entering the line of sight
of predators (Persons 2016). To determine how shrub biodiversity affects small
mammal richness and abundance, we compared Bronx zoo shrub understories
that had one dominant plant species (monoculture sites) to biodiverse shrub
understories (polyculture sites). We also recorded and analyzed the varying
canopy cover and water accessibility in these sites for their influence on small
mammal richness.

METHODS

Question: How does understory biodiversity affect
small mammal relative abundance?
Hypothesis: We hypothesized that small mammal
relative abundance will increase with the increase of
shrub biodiversity.

Question: How does water proximity affect small
mammal richness?
Hypothesis: We hypothesized that as distance from
water increases, small mammal richness will decrease.

Question: How does understory biodiversity affect
small mammal richness?
Hypothesis: We hypothesized that small mammal
richness would increase with shrub biodiversity.

Question: How does canopy cover affect small
mammal richness?
Hypothesis: We hypothesized that as canopy density
increased, small mammal richness would also increase.

Fig. 3: P. leucopus (white-footed
mouse) tracks on track tube
contact paper

Track Tubes: Twenty-four track tubes (Fig. 2) were created and placed in three
paired sites, each containing a 7 x 7 meter section in a biodiverse understory
(polyculture) and a section with one dominant understory species
(monoculture). The tubes were left out for 48 hour periods throughout the
course of three weeks yielding five sets of data for each site. Four track tubes
were placed at each site; a tube was placed about 2 square meters from each
corner.

DISCUSSION

Fig. 4: P. leucopus (white-footed mouse)
entering a track tube

Fig. 5: S. carolinensis (Eastern
gray squirrel) tracks on track tube
contact paper

RESULTS

Understory Biodiversity and Small Mammal Average Richness
The data display an overall slight increase of small mammal average
richness in more biodiverse understories. For the individual paired
sites, small mammal average richness is either equivalent or slightly
greater in polyculture sites, except for an outlier at the Bronx River
paired sites (Fig. 6). At this site, the polyculture has less average
species richness than its paired monoculture. Since there was less
canopy cover and it was further from water, the polyculture site may
have had slightly more stressful environmental conditions, explaining
why this site’s data did not meet our expectations. The Cope Lake
paired sites had equivalent average species richness. This may be
because these sites each had the lowest canopy cover and highest
distance from water among all sites, resulting in environmental
stressors that outweighed the effect of shrub biodiversity.
Understory Biodiversity and Small Mammal Relative Abundance
We observed that small mammal relative abundance increases as
shrub biodiversity increases. As seen in Fig. 7, the relative abundance
of small mammals in polyculture sites is consistently higher than the
relative abundance of small mammals from monoculture sites, except
for the outlier R. norvegicus. Being a habitat generalist and thriving in
proximity to human garbage, this species may have been more
abundant in this site because of its proximity to a high volume zoo
parking lot (Panti-May et al. 2016).
Canopy Cover and Small Mammal Average Richness
As we hypothesized, there was a positive correlation between the
density of canopy cover and the small mammal average species
richness (Fig. 9). This is indicative that small mammals preferred sites
that had mainly 70%-80% canopy cover.
Water Proximity and Small Mammal Average Richness
Our figure illustrates that the farther a water source is from a small
mammal habitat, small mammal average richness decreased (Fig. 8).
These data support our hypothesis; if water isn’t easily accessible, the
habitat may not be able to support as many mammalian species.

Transect Lines: To identify and calculate the percent abundance of shrub
species at each site, we conducted transect line surveys at the three paired
sites (Fig. 1). To do this, we estimated shrub abundance in 1 meter squared
plots every meter along the transect from 0-7 meters. The sites we defined as
monocultures were sites where a single plant species had an abundance of
70% or more. We also conducted transect line surveys for our polycultural sites.
Measuring canopy cover: A densiometer was used to measure the canopy
cover at each site.
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