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ABSTRACT

POPULATION ESTIMATES OF THE URBAN TURTLE

COMMUNITY IN FRENCH LAKE

Jennifer Nguyen, B.S. Biology

The University of Texas at Arlington, 2022

Faculty Mentor: Corey E. Roelke

An infectious turtle disease called bunyavirus that can lead to hemorrhagic fevers
was emerging so the Texas Parks and Wildlife Department monitored turtle populations
through the use of capture recapture studies in various lakes to determine if the turtle
population increase, decreased, or remained stable, which is a good indicator of population
demographics throughout the years to see if the turtles were being harmed by the virus,
various parasites, hunting, etc. This focused on the population of four turtle species,
including Apalone spinifera (spiny softshell), Chelydra serpentina (common snapping
turtle), Psudemys spp. (river cooter), and Trachemys scripta (pond slider) in French Lake,
at Fort Worth, Texas, USA. The turtles were captured, tagged, and recorded over a course
of ten trapping periods in three years. The population data for each species was analyzed

through the statistical program MARK. For Apalone spinifera, Chelydra serpentina, and

v



Psudemys spp., the population estimate was 20.000, 11.000, and 5.000 respectively with no
upper and lower bounds due to low capture rates. For Trachemys scripta, the
populationestimate was 278.375, with upper and lower bounds of 321.452 and 249.099,
respectively. The population estimates are essential in evaluating the overall lake health and
keeping the ecological food web in check. Because 7. scripta made up the majority of the turtle
population and was the primary indicator of turtle population health in French Lake with a
large amount of recaptures over the years, this demonstrates that the turtle population is stable
and is not heavily impacted by the presence of the bunyavirus in regards to this ecosystem at

French Lake.
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CHAPTER 1
INTRODUCTION

1.1 Importance of Animal Census in Nature

Similar to the reason that the United States conducts the U.S. census every ten
years, recording animal populations throughout different habitats by species is beneficial
because it gathers important information such as population growth, sex ratio, life
expectancy of a species, survival probability, population density, etc. If one of these aspects
is out of balance, the entire ecosystem can become displaced. For example, with an
unbalanced sex ratio, there would be an increase in intraspecific competition to find a
mating partner and the population growth would then also be affected. Another possibility
is that for endangered species, if they are in groups where population density is high and
spread out in a habitat, then the likelihood that they could be eliminated through a natural
disaster that targets a certain range of geographical locations would be increased. Although
gathering population data from various animal species is not a requirement, the need for a
balanced ecosystem is important. This requires having a controlled population that is kept
accountable for its growth/decline over the years to determine if there is an ecological threat
present in the habitat or for that particular species (Moore, 2022). A proper animal census
for a given location can help to prevent the overcrowding or insufficiency of the population
for a given species, both of may lead to underlying issues such as the depletion of resources
within a habitat, ultimately leading to the destruction of that particular ecosystem, with

effects reaching towards the surrounding biome.



1.2 Ecological Significance of Turtles

There are a multitude of species of turtles around the world, from aquatic, semi-
aquatic, to those that are terrestrial. Turtles are a vital part to the ecosystem that they inhabit
for a range of reasons: they are responsible for a large percentage of the biomass of an
ecosystem, they are able to reach high population densities due to their long-life span and
reproductive rates, and even as prey to few predators. Sea turtles are a prime example of
this, as they are prey to many animals in the ocean, but the eggs that they lay are also a
source of food (Olive Ridley Project, 2020). If the population of sea turtles were to decline,
the number of beaches would also be expected to decrease, as the nutrients released from
the eggshells are absorbed into the surrounding plants to maintain erosion required for
beaches (Bouchard & Bjorndal, 2000). Semi-aquatic turtle species, such as the alligator
snapping turtle, serve as prime predators in the habitat they reside in, eating prey from fish
to insects. Terrestrial turtles, such as the Galapagos giant tortoise, serve as one of the main
herbivores in their environment, meaning that they are also responsible for the consumption
and distribution of seeds (Rogers, 2019).

1.2.1. Turtle Imports and Exports in Texas

The freshwater turtle population in the United States is not safe from human
interactions, as one of the major issues regarding turtles stems from the unchecked
commercial reaping of turtles due to the demand of Asian markets (Mali et al., 2014). A
significant amount of turtles were being exported from the United States of America each
year, a number of southeastern states have begun to enforce restrictions on the export of
the freshwater turtles (Mali et al., 2014). The majority of turtle exports recorded were of

the species Trachemys, Pseudemys, Chelydra, and Apalone, with Trachemys being one of



the largest exported species in the United States, with approximately 2.2 million Trachemys
being exported from Louisiana and 26 million exported from California annually (Mali et
al., 2014). Texas is considered to be the 3™ highest exporting state for turtles, following
behind Louisiana and California (Mali et al., 2014). In Texas, freshwater turtles in
particular are being sold and marketed for a multitude of purposes, including but not limited
to consumption and sales of turtle meat, reptile expositions, pet shops, zoos, aquariums,
local Texas herpetological societies, and the international trade of turtles. Eighty percent
of the international sales of such turtles are being marketed to the Republic of Korea, Japan,

Holland, and France (Ceballos & Fitzgerald, 2004).



CHAPTER 2
LITERATURE REVIEW

2.1 Population Estimates and Capture Rates by Varying Trap Type

A study conducted by Tesche and Hodges (2015) focused on mark-recapture trapping,
with the intention to determine a bias, if any, in the sex and ages of the turtles sampled and the
impacts that these present towards population estimates. A variety of traps were utilized,
including hoop-net traps, dip-nets, and basking traps. This study focused on 11 populations of
one species of turtle, Chrysemys picta brllii, otherwise known as the Western painted turtle.
Hoop net traps had the lowest capture rate for adult turtles, while dip-nets captured the most
hatching and juvenile turtles. As for recapture rates, turtles that were caught more than once
were caught in the same trap type, which discourages deploying more traps of the same type
to catch more turtles. When analyzing the population data through various statistical tests such
as the ANOVA, a Tukey-Kramer HSD post hoc test for each trap type, it was discovered that
the population estimates and sex to age ratios varied greatly when compared to population data
that combined all the trap types together. This demonstrates that utilizing only one type of trap
will lead to inaccurate estimates, as there are bias for each trap type depending on the age of
the turtle. Tesche and Hodges (2015) were able to conclude that using a variety of traps would
increase the overall capture rate and population estimate, but there is no current way to

determine if utilizing a variety of traps would decrease the true bias in turtle trapping.



2.2 Mark-Recapture Study Without Trapping Techniques

A mark-recapture study by Scheider et al. (2018) was conducted in Michigan from
1998-2015 and with a goal of creating a detailed demographic analysis of a single population
of wood turtles (Glyptemys insculpta) that reside in a 37.5 m segment of a river in Michigan.
To collect data in this study, turtles were searched for using canoes and kayaks while moving
along the river, hiking, and telemetry, which were all later denoted as inconsistent and low
sampling effort. The turtles were initially tracked with telemetry and radio markings, but
approximately 12 years into the study new and recaptured turtles instead were tracked with
passive integrated transponder (PIT) tags, while also keeping track of age, sex, and mass of the
turtles. The capture data was analyzed through the program MARK by the Cormack-Jolly-
Seber model to determine survival and population estimates. This study had a few limitations
due to the capture methods, which led to a low capture rate of juvenile turtles who were under
the age of eight years old. Because this study lacked trapping techniques, the capture rates were
diminished and capturing turtles based only on sight and telemetry created bias for turtles that
reside directly in the river and closer to the surface.

2.3 Hoop Net Trap Bait Influence on Freshwater Turtle Capture Success

A study conducted by Mali et al. (2012) attempted to increase the capture and recapture
rates of turtles in Texas by changing the bait used in the hoop net traps, as it was hypothesized
that the low recapture rates were due to a trap shy response because of the scent of the bait.
The traps were set in the Lower Rio Grande Valley and Bastrop Lost Pines area and was
conducted since 2008-2009. Bait types were alternated, as fish bait (canned sardines) were
used during the first couple years of the study, and then red meat was used for the last year of

the study. When testing each type of bait, it was used exclusively to prevent bias between the



differing baits. The study showed that alternating bait is associated with a higher rate of capture
for long-term studies with hoop net traps, despite there not being enough evidence to
demonstrate significant species preferences regarding the different types of bait. The study did
not prove that using a variety of bait would lead to increased capture rates, as this would require
additional research and methods that are time consuming and unrealistic, such as draining an
entire body of water to control the diet of the turtles.

2.4 Hoop Net Trap Diameter on Capture Success

The use of hoop net traps with varying diameter size was tested by Gulette et al. (2019),
where traps were deployed over 32 different ponds with five hoops of 0.91m and 0.76m
diameters, for a total of ten traps per pond. The study caught two species of freshwater turtles,
Chelydra serpentina (snapping turtle) and Chrysemys picta (painted turtle). The study showed
that the use of varying diameters can impact the size distribution of the turtles captured, for
both the larger and smaller species; however, the range of the species did not change between
species, as both the large and small diameter traps captured the same turtle sizes. This study is
applicable to future studies with regard to freshwater turtle capturing, as it shows that different
trap sizes can affect the distribution of samples, so one-sized trap would be best to compare
results across studies. In addition to this, it is important to take into account that the size of the
trap that it is not too large that smaller turtles are able to escape through the mesh of the larger

traps.



CHAPTER 3
METHODOLOGY
For this study, the turtles were captured by using trapping methods at French Lake
over the course of three years. Data such as gender, shell circumference, mass, and date

captured were recorded during the sampling.

3.1 Study Site at French Lake

The turtle population data for each of the turtle species was collected at French
Lake, an urban lake located in South Fort Worth near Hulen Street and Sycamore School
Road. This lake was chosen to be representative of Texas lakes due to its size and proximity
to reduce travel time. The area of the lake is approximately three acres and drains 462 acres
in the surrounding watershed (City of Fort Worth, Texas, 2020). The lake is located within
a park that contains a small area of flat grassland surrounding it; the entire park is
surrounded by neighborhoods. The water from the lake drains into the watershed which
then runs through Sycamore Creek on its way to the Trinity River. With reference to this
lake, turtle population data has only been collected since 2019, and the data collected will
be used in addition to previous years.
3.1.1 Trapping and Sampling Periods

The turtles were caught over the course of three weekly trapping periods from
September - October in the years 2019 to 2021, for a total of ten trapping periods over the
course of three years. These months were chosen due to the optimal weather before the

winter months, where the turtles would begin to hibernate, which would decrease the



overall capture rates. During the sampling periods, the weather was fair, with temperatures
ranging from approximately 16 - 27°C on average.
3.1.2 Preparing the Traps

Hoop net traps were used (n=4) and baited the traps with canned sardines, as it is
one of the most common baits for freshwater turtles and is relatively easy to obtain (Mali
et. al, 2014). To prepare the traps, the canned sardines were punctured to have holes and
fastened it with rope to the middle of the trap. Approximately 1.8m of rope was tied to both
the open and closed side of the trap and was held down by a stake at the bottom of the lake
with a cinderblock to keep the traps stable and prevent accidental immersion, making sure
that there was enough air in the top of the trap for the captured turtles to breathe, but with
enough water that the turtles can swim inside to become trapped. The four traps were
spaced out in the lake with approximately 7m in between each other. The traps were
deployed the traps at approximately 3:30 PM on Tuesdays.
3.1.3 Data Collection and PIT Tagging

The deployed traps were collected 48 hours later, at 3:30 PM, on the Thursday of
the same week. After the turtles were extracted from the traps, they were detained for a
maximum of 2 h, as measurements of the weight in pounds, gender (if possible), and shell’s
circumference (cm) measured by the carapace width, at the most outspread part of the
carapace (Bolten, 1999) were recorded in addition to the species. In addition to this, passive
integrated transponder (PIT) tags were injected into the higher level of the leg close to the
shell rather than the foot of the turtles that were captured to identify them if they did not
already have an identification tag (Buhlmann et. al, 1998). Turtles with existing PIT tags

had their recapture date recorded.



3.2 Program MARK POPAN Data Analysis

Once all of the data has been collected, the capture/recapture dates and the PIT
identification tags were sorted by species and ran through the program MARK in the
population analysis (POPAN) model. The resulting values that were computed were the
probability of survival (¢), probability of recapture (p), and the population estimates

including upper and lower bound estimates for each of the species (Schwarz et. al, 1996).



CHAPTER 4
RESULTS
A total of four different freshwater turtle species were captured, including Apalone
spinifera, Chelydra serpentina, Pseudemys spp., and Trachemys scripta. The results showed
that the majority of the turtles captured were 7. scripta after combining the population data
from the previous years.

4.1 Apalone spinifera Population Data

During the trapping periods from 2019-2021, a total of 21 A4. spinifera were captured,
with one recapture. The proportion of recapture was 0.048. The capturing of 4. spinifera was
sporadic, as it was not captured at every trapping date but was still captured throughout the
years (Figure 4.1). The population estimate for A. spinifera was 20.000, with no differing upper

or lower bounds due to the low capture rate (Table 4.1).

Oct 7 2021
Sept 30 2021
Sept 23 2021

& Oct 222020
e Oct 82020

‘g 0012020 e ® Recaptures
% Oct 24 2019 |
2 Oct 172019 m Captures
Oct 32019
Sept 26 2019 e e
o 2 4 6 8

Number of Apalone spinifera

Figure 4.1: The number of captures and recaptures of Apalone
spinifera over ten sampling periods in French Lake in Fort
Worth, Texas, USA
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4.2 Chelydra serpentina Population Data

Throughout the study, a total of 11 C. serpentine were captured, with no recaptures.
Most of the C. serpentine that were captured was during the 2019 trapping periods with no
captures in 2020, and a couple of captures in 2021 (Figure 4.2). The population estimate for C.
serpentina was 11.00, with no differing upper or lower population estimates due to a low

capture rate (Table 4.1).

Oct 72021 |
Sept 30 2021
S Oct 222020
&0 Oct 82020
s Oct 12020 m Recaptures
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Oct 172019
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0 1 2 3 4 5
Number of Chelydra serpentina

Figure 4.2: The number of captures and recaptures of Chelydra
serpentina over ten sampling periods in French Lake in
Fort Worth, Texas, USA

4.3 Pseudemys spp. Population Data

For P. spp., there were a total of 11 captures, with five recaptures over the course of
the trapping periods. The proportion of recapture was 0.455. The capture distribution was
highest during 2019, and the capture rate slowly decreased over time, with only one capture
and recapture in 2021 (Figure 4.3). The population estimate for P. spp. was 5.000, with no
differing upper or lower population bounds due to a low capture rate and high recapture rate

(Table 4.1).
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Figure 4.3: The number of captures and recaptures of Psudemys spp.
Over ten sampling periods in French Lake in Fort Worth,
Texas, USA

4.4 Trachemys scripta Population Data

T. scripta was the most abundant species that was captured in this study, with a total
of 310 captures and 120 recaptures. The proportion of recapture was 0.387. From 2019 to 2021,
the capture rates stayed fairly constant, slightly decreasing over the years, while the recapture
rate was the opposite, showing a general increasing trend over the years (Figure 4.4). The
population estimate for 7. scripta was 278.375, with an upper population bound of 321.452

and a lower population bound of 249.099 (Table 4.1).
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Figure 4.4: The number of captures and recaptures of Trachemys
scripta over ten sampling periods in French Lake in Fort
Worth, Texas, USA

4.5 Probability of Survivorship and Recapture

For Apalone spinifera, the ¢ (probability of survival) was 0.7692 and the p (probability
of recapture) was 0.1068. For Chelydra serpentina, the ¢ was 0.4348 and p was 0.000. For
Pseudemys spp., the ¢ was 0.4394 and p was 0.0001. For Trachemys scripta, the ¢ was 0.8162
and the p was 0.2261 (Table 4.2).

The ¢ was highest for 7. scripta and the lowest for C. serpentina, following the trend
of capture rates. There is also a general positive association with the probability of survivorship

and the probability of recapture.

Table 4.1: Population estimate bounds for A. spinifera, C.serpentina,
P.spp., and T. scripta

Apalone Chelydra Pseudemys Trachemys
spinifera serpentina spp. scripta
Nestimate 20.000 11.000 5.000 278.375
Niower 20.000 11.000 5.000 249.099
Nupper 20.000 11.000 5.000 321.452
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C.serpentina, P. spp., and T. scripta

Table 4.2: Survival and capture probability for A. spinifera,

Apalone Chelydra Pseudemys | Trachemys

spinifera serpentina Spp. scripta
0.7692 0.4348 0.4394 0.8162
0.1068 0.0000 0.0001 0.2261
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CHAPTER 5
DISCUSSION

5.1 Freshwater Turtle Population Demographics

The results demonstrate that a majority of turtles that reside in French Lake are T.
scripta, with other turtle species making up the rest of the population, such as A. spinafera, C.
serpentine, and P. spp. T. scripta greatly outnumbers the rest of the species due to its
prevalence in this freshwater ecosystem over the years, allowing it to reproduce and continue
to grow its population. A lower capture rate usually implies a lower population, and with a low
capture rate of the other turtle species, it is difficult to attribute the reason to a lack of
population, being trap shy, or another underlying reason. Due to the low recapture rates of the
other species, it could be a possibility that they are being caught or perished due to
natural/unnatural reasons; however, 7. scripta remained the majority of the turtle population
throughout the course of three years, indicating a sign of stability in the lake. This further
indicates that the turtles are able to self-sustain their population and continue to prosper in this
urban area. Since the halting of freshwater exports in Texas, it can be expected that the
population to continue to grow over time and that the species proportions will stay
approximately the same.

5.2 Errors in the Field and Corrections

During the first week of capture in 2021, there were two traps that did not capture any
turtles. This may lead to an underrepresentation of the total population size and capture rate

for that year. This may be due to the spacing of the traps or the bait quality within these traps.
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If this study were to be conducted again, more traps could be set to gain a larger
sample size, with more sampling dates throughout the year to detect changes in turtle
activity to the seasonal and weather changes, if possible. In addition to this, traps would
need to be monitored daily, as the collapse of a few traps during the 2021 sampling period
resulted in the deaths of seven turtles. This can be prevented through surveillance or daily
check-ins, if resources would create the opportunity to do so. This did not necessarily affect
the population sampling for 2021, as the turtles were still captured and recorded, but if the
study were to continue in future years, this could lead to bias in the results by
underrepresenting the turtle population.

5.3 Implications of the Study

This study demonstrated that 7. scripta was the most prevalent freshwater turtle
species throughout the years that the study was conducted and maintained a stable
population. This shows that the turtles in French Lake were not severely affected by the
bunyavirus or other mechanisms of population decline such as excessive predation,
hunting, capture, etc.

Although T. scripta is the most abundant turtle species within French Lake, this is
not necessarily due to the fact that 7. scripta is considered to be one of the most prevalent
invasive species. Their population is also easily expanded, as this species is often mass
produced for pets or exports (Burke, 2021). However, mature 7. scripta do not make for
long lasting pets, at which people tend to release them into local bodies of water, adding to
the population of 7. scripta. This addition may be beneficial for 7. scripta, but it inhibits

the growth of other species such as C. serpentina. The increasing population of 7. scripta

16



challenges the spatial demands of various species and other wildlife; as a result,
competition for resources and space as well as an imposing ecological role are constant.
The significance of this study includes the incorporation of past studies and data,
which can be referenced for future purposes. Comparison of data from subsequent decades
can be utilized to monitor growth rates and observe any changes in 7. scripta population.
Without conglomerating data from past studies or analyses, the future studies that are
conducted would be less credible, as they are lacking a foundation and previous evidence

to support their results.
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