
The study of turtles is important due to their impact on the  Bronx River ecosystem. For 
example, turtles are consumers of other organisms, while also providing  food resources 
to larger predators. Being a predator and a consumer allows turtles to maintain their 
own population from overgrowing while keeping their predators’ populations stable. 
Turtles also alter their habitats when foraging and making nests, so maintaining 
healthy turtle populations is key to maintaining a healthy freshwater ecosystem. The 
assessment of the number of invasive turtles and non-invasive turtles can also give 
insight into turtle health in the Bronx River. Having a greater number of invasive 
species in a river can cause resources, such as food, to deplete for native species. Based 
on the data collected in our study, we did not find evidence to support our hypothesis 
that there would be more invasive turtles caught than 
native ones. However, in general, there were more T. scripta
than C. serpentina above the dam. Future research should 
explore if that is a significant difference and if there are 
other variables affecting that. There was a small sample 
size of turtles captured overall, and a larger sample size 
might strengthen the differences seen in the graphs that 
weren't statistically significant. While our hypotheses were not supported, there is still 
evidence from ongoing studies that the Bronx River is a heavily polluted waterway. The 
health of individual turtles can be a strong indicator for the overall health of the entire 
river system.¹ Turtles, like many other reptile and amphibian species, are sensitive to 
pollutants in the water and absorb these pollutants into their bloodstream⁷.  Therefore, 
a high concentration of toxins in a turtles bloodstream can indicate a high 
concentration of toxins in the river water. This means that it is important to regularly 
look into their weight, size, and ages across the Bronx River to see if they are doing well 
in numbers. Conservation efforts for the Bronx River from organizations like WCS and 
The Bronx River Alliance will allow the river ecosystem to persevere⁴. Studying turtles 
also has important implications for people. Local communities can benefit from 
research that assesses the health of waterways. These types of studies can lead to 
community-wide cleanups, more funding from government agencies, and a 
call-to-action to help preserve the river and its ecosystem. Turtles and other wildlife 
can encourage people to care about their local waterways and help protect and study 
them. 
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E 98.30% 7.16 1 7 0.2 6.66 101.68 291.01 94.4

V 96.60% 7.4 8 4 1.52 6.92 175.96 296.53 171.82
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As the pet trade develops, its effects continue to have large-scale impacts on 
urban ecosystems. For example, red-eared sliders (Trachemys scripta), a 
common pet, is now widespread beyond its native range due to escape and 
release of unwanted individuals into the wild. Native to the Mississippi river 
and the Gulf of Mexico⁵, T. scripta is considered an invasive species in the 
northeastern United States. Due to their versatile diet, longevity, and ability to 
adapt to different environments, T. scripta can outcompete native turtle species 
including snapping turtles (Chelydra serpentina) and painted turtles (Chrysemys 
picta), by overindulging in resources such as food and habitat. T. scripta often 
take over basking sites and resources from C. picta, appropriating their niche 
in the Bronx River⁵. This is directly correlated with selling T. scripta in places 
such as the Bronx because these turtles can commonly be found for sale in 
more urban areas⁸. Urbanization also causes rivers and streams to be altered 
both physically (e.g., dams) and chemically (e.g., runoff), which can have 
adverse effects on native species.³ Dammed rivers confine sediments¹ and 
modify river flows, creating rock riverbeds and altering temperature, velocity, 
and other properties of the water³. Due to the modification of river flow, many 
marine organisms such as fish can not migrate or breed properly¹. As a result, 
dammed rivers often show decreases in fish populations¹, leading to more 
aggressive species such as T. scripta to outcompete more sensitive species for 
dwindling resources². The objective of this study was to characterize the 
composition of native turtles and invasive turtles present in a dammed region 
of the Bronx River while also assessing how the water quality may be affecting 
the turtle abundance.

Introduction 

Methods 
Site Description: There were two sites chosen near the 
Bronx Zoo: Site E (below dam) and Site V (above dam). Site E 
is located behind the Eco Bathrooms at the Bronx River 
Parkway entrance, while Site V is located at the Northern 
end of the Mitsubishi Riverwalk, a small park adjacent to 
the Zoo. These sites were chosen because they are attached 
to the Bronx River so we can compare the turtles that are 
caught below and above the dam. 

Hoop Trap Method: We follow the loose trap method 
described by Mali et al. 2014⁶. Hoop traps secured with 
bamboo sticks were used in order to keep the rear of the 
trap above the water level, minimizing risk of turtle injury 
and drowning. Mesh bags with alternating amounts (1 & 2) 
of frozen-and-thawed sardines were attached to the rear of 
the trap before deploying the trap. Hoop traps were checked 
for turtles no more than 24 hours after deployment. 

Water Quality Method: A YSI meter was used to measure 
temperature, and dissolved oxygen. The YSI was utilized 
due to resource shortage.  A pH meter was used to measure 
the average pH in the water. Water samples were brought 
back to the the lab and tested using an Oaklon pH2+ 
ecotester. 

Measurement: The length of the carapace (dorsal shell, 
mm) of all turtle species and the plastron (ventral shell, mm) 
of T. scripta were taken using calipers. Carapace length was 
measured from the top edge to the bottom edge. Plastron 
measurements were not taken for C. Serpentina because of 
the species’ aggressive nature. Afterwards, the turtles were 
placed in a plastic tote bag and weight in kg was measured 
using a spring scale. Once all measurements were taken, the 
turtles were released back into the Bronx River. 

Research Questions & Hypotheses
1. How does the position of freshwater habitat relative to the Bronx River Dam affect the 

composition of native turtles and invasive turtles? (Figure 1)
i. There will be more invasive turtles caught (Trachemys scripta elegans) than native turtles (C. 

serpentina/ C. picta) across all sites.
ii. There will be more turtles captured above the dam than below the dam.

2. How does the amount of bait used in a hoop trap affect the number of turtles observed at each 
site? (Figure 2)

i. Traps treated with higher amounts of bait will contain more C. serpentina individuals than other 
turtle species.

3. How do physical characteristics of turtles (weight, carapace length, age) vary per site? (Figure 3 & 4)
i. The mass and carapace length for all turtle species will be lower above the dam than below the 

dam.
ii. There will be more adult turtles than juvenile turtles observed below the dam. However,  there 

will be more juvenile turtles than adult turtles observed above the dam.
4. How do the dissolved oxygen and pH levels in different areas of the Bronx River (above the dam, 

below the dam) affect the abundance of turtles? (Table 1)
i. There will be more  turtles observed in areas where there is higher pH and a higher percentage 

of dissolved oxygen in the water. 

Results

Discussion 

Analysis
ConStatistical analyses were performed using RStudio. An unpaired 2-sample t test 

was performed to assess the relationship between the mean weight and mean 
carapace length of C. serpentina at both study sites. There was no significant 
difference between the weights (p = .8337) and carapace lengths (p =  .9128) of C. 
serpentina across the two sites as seen in figure 1. These tests could not be 
performed on T. scripta due to a very low sample size in site E. A chi-squared test 
of independence was conducted between the bait treatment and the number of 
turtles caught per species, and the number of turtles caught per species at each 
site as shown in figure 2. The results of these tests indicate that there is not 
evidence of a significant relationship between these two variables (p = .3687, p = 
.05402, ἀ = .05) as seen in figures 3 and 4.
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Figure 1  the number of turtles (categorized by species) caught at 
each site.

Figure 2 compares two different bait treatments on the 
number of turtles observed at each site. Bait treatment 
ranged from 1 sardine to 2 sardines per hoop trap.

Table 1  displays the total average of dissolved oxygen and pH of the river water at both sites. Adding on, the table also displays the 
average weights, lengths, and age of the T. scripta and C. serpentina turtles observed

Figure 3 compares the mean body weight of both turtle species 
captured at each site.

Figure 4 compares the mean carapace length of both turtle 
species at each site.
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