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Abstract
Wild animals often travel deeper into urban areas than they realize and find themselves confronted with an 
environment they do not understand. They may wander into heavily trafficked areas, get hit by cars, get 
frightened by people, or, if it happens to be a bird, fly into glass (Threats to wildlife 2018). The top predator, 
the American Alligator (Alligator mississippians) is one of the native animals that still call Florida Gulf Coast 
University its home. The purpose of this research is to better understand how human activity and development 
affect the behaviors of the American Alligators (Alligator mississippians) at Florida Gulf Coast University. 
Interactions between humans and alligators have become more frequent, so understanding how human 
presence and activity changes the detectability of these alligators is important to their long-term management 
on a human dominated landscape (Kidd-Weaver et al., 2022). This study focused on the ability to track radio-
tagged alligators toward a visual sighting and whether this changes with time of day or location on campus. 
This project built on a previous study where alligators on the FGCU campus were captured, measured, gender-
identified, radio-tagged, and released. This part of the study focused on the spatial ecology of movements of 
the American Alligators based on gender. This phase of the study focused on the time of day they can be found 
and how this varies between more, to less-developed parts of the campus. Counts of visual locations versus 
non-visual locations were compared by time of day, campus location, and gender and tested for significant 
differences using Fisher’s Exact Test. Alligators were visible 53% of the time when tracked.  This did not vary 
significantly by gender or area of campus, though males showed some tendency to be more visible where there 
were less people (p=0.173). Understanding the behavior of American Alligators in a developing landscape is 
critical to the sustainable management of this species.

Background
Habitat loss and degradation are the primary 

drivers of the decline and extinction of wildlife 
populations in terrestrial ecosystems, with the main 
precursors of these impacts being roads and human 
settlements. If current trends continue, by 2030, urban 
areas will increase by 1.2 million km2 globally and, 
by 2050, our planet will accommodate more paved-
lane kilometers than required to reach Mars (Torres 
et al. 2016). 

American Alligators inhabit wetland 
ecosystems throughout the southeastern USA. Their 
western range extends into the Gulf coast, southern, 
and central portions of Texas (Ross & Ernst 1994; 
Conant & Collins 1998). Across this range, the 
American Alligator population is reported to be 
increasing (Elsey & Woodward 2010). In Florida, 

they reported an increase in alligator population due 
to hunting protection. However, Fujisaki et al. (2011) 
express concerns about negative alligator population 
impacts resulting from changing hydrology from 
human activity. 

American Alligators are territorial and are 
known as a top predator. In many cases of alligator 
attacks, humans are not the primary target. Instead, 
the alligator first goes after a nearby pet, which may 
manage to escape. Unfortunately, less agile humans 
can unintentionally become victims of such attacks 
(Langley 2010).  However, when human activity is 
involved, these alligators become more curious and 
more active due to being food driven (Bradley 2022). 
One key to minimizing alligator acts is the ability to 
detect their presence. Although American Alligator 
behavior has been extensively studied (e.g. Dietz & 
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Hines 1980; Vliet 1989; Nifong et al 2014; Joanen 
& Merchant 2018); these studies have focused on 
captive populations or those in protected areas. Only 
Kidd-Weaver’s (2022) research focused on American 
Alligators in a human-dominated landscape. She 
found that “alligator abundance was greater in 
areas with more freshwater alligator habitat…
humans’ ability to detect alligators was related to the 
configuration of alligator habitat in the landscape and 
physiological and behavioral limits of an alligators’ 
risk-taking behaviors”; and “chronic exposure to 
humans can alter alligator space use behaviors.” 
Given our campus’ efforts to maximize wildlife 
habitat in our created wetlands, this project examines 
similar questions on a university campus.

The objective of this study is to gain a better 
understanding on how American Alligator behavior 
differs between areas of high density of human 
traffic versus areas of low density of human traffic. 
We hypothesized in this research that we will see a 
difference between the behaviors of the American 
Alligators that are around more humans than the ones 
that are not. 

Methods and Material
Location site background
Around 70% of Estero Florida is currently 

developed or becoming developed since the early 
2000 (Estero, Florida population history 2015–2021). 
This is leaving the open space that the animals once 
called home overpopulated with human foot traffic 
and development. One place that we can see is on a 
college campus like Florida Gulf Coast University 
(FGCU). 

FGCU was founded during a time when 
major changes were happening in higher education, 
land use planning, and environmental protection. The 
baby boomers’ children were entering college, but the 
population decrease nationally between generations 
was never an issue in Florida where there was a net 
annual increase of 260,000–280,000 residents in 
the 1970s, 80s, and 90s (Smith 2005). In the 1980s, 
Southwest Florida underwent significant growth.  This 
growth led to the construction of notable development 
projects to accommodate the expanding population. 

Key developments included the completion 
of I-75 in 1984, the commencement of construction 

for the Southwest Florida Regional Airport (RSW) 
in 1980, and its subsequent opening in 1983. 
Additionally, the Lee County Solid Waste Resource 
Recovery Facility started commercial operations in 
December 1994. However, these rapid changes in 
the region’s landscape sparked economic and cultural 
shifts that faced opposition from long-term residents 
who wished to preserve Florida as it had been in the 
past (Erwin & McTarnaghan 2021). At the same time, 
a deeper understanding of the downstream impacts 
of altered hydrology associated with traditional 
development drove new guidelines for retaining and 
treating stormwater (Burr 2008).  

The design of the FGCU campus, however, 
was “not because of a regulatory driving force, but 
because of a commitment to preserve open space for 
habitat and environmental value” (Duke et al. 2022). 
At Florida Gulf Coast University, there are 15,892 
students that are currently attending the college. 
Approximately 4,754 of those students live in campus 
housing (2022 data). The campus has 807 acres and 
approximately half of those acres are designated 
Conservation Areas that provide habitat for native 
wildlife such as the American Alligator. Alligators 
can be found in almost all bodies of water on campus 
(Florida Gulf Coast University, 2022). 

Field methods
On Florida Gulf Coast University’s campus, 

we surveyed for American Alligators at the stormwater 
retention ponds, native and created wetlands, and 
North Lake (a rock mine barrow-pit) (Figure 3). We 
conducted visual surveys during the day, spotlight 
surveys at night, and utilized social media for alligator 
sightings. We used snatch hooks, and/or snare poles 
to capture each individual alligator, following 
Florida Fish and Wildlife Game Commission (FWC) 
protocols. Each individual larger than 60 cm (from 
recommendation from FWC staff) was tagged with 
an SI-2 radio tag and web tag provided by FWC 
for more permanent identification. The sex of each 
captured American Alligator was identified by 
inserting a gloved finger into the cloaca (Ziegler & 
Olbort, nd). We also determined their total length 
and categorized them as: juvenile (60.0–121cm), 
subadult (121.1–182.9 cm), or adult (183.0+ cm); 
individuals were then tracked one to three times per 
week. When a tracked animal was located by its radio 
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signal, it might be sighted visually or it might not 
be sighted—the latter could indicate avoidance. We 
categorized gators as normally in high density human 
areas on campus versus the low density of human 
areas on campus (Persson et al. 2020). We tested for 
significant differences in sightings between these 
more and less developed areas for all animals, and 
by gender (Fisher’s Exact Test, Sokal & Rohlf 1995). 
This research is approved by FGCU’s Institutional 
Animal Care and Use Committee (IACUC), Protocol 
2122–06 and the FWC Permit SPGS-22-13R.                   

Results
Although the entire study started in the Spring 

of 2022, this phase, focused on the alligator behavior 
was initiated at the end of 2022. From December 4th, 
2022 through June 12th, 2023, we caught a total of 
eight alligators at Florida Gulf Coast University and 
collected data on six of these (2 females and 4 males). 
These alligators were tracked once to three times a 
week for a total of 115 times over the seven-month 
period. Overall, American Alligators were visual 
53% of the time when being tracked to their location. 
Sighting of all alligators was not significantly different 
between areas we categorized as high density of 
human foot traffic versus low density of human foot 
traffic (p=0.46). Females were also not significantly 
different between these two areas (p=0.796). Males 
showed some tendency to be more visual in less 
dense areas, although this was not a significant pattern 
(p=0.173). Out of the two female alligators in this 
study, one of them spent more time in a higher traffic 
area probably due to availability of food. Our sample 
had a higher number of male alligators compared to 
female alligators, and we saw more damage on the 
males (injuries, missing limbs - Figure 4) that we 
assumed to be intraspecies aggression. These results 
should be considered in light of the relatively small 
sample sizes, though studies of large and protected 
species often have smaller study populations (Metcalf 
2017).

Discussion and Conclusions
Although we did not find a specific difference 

in visually locating the Alligators from categories of 
high to low human use, we did not quantify the degree 
of human use. It is possible that all of the alligators 

on our campus are subjected to relatively high human 
presence. In the future, researchers can conduct 
another similar study on high foot traffic area and 
low foot traffic area to see if results are similar; and 
if possible, increase the sample size. Kidd-Weaver 
et al. (2022) found the capture and tagging process 
“increased the probability of flight” from subsequent 
interactions. In our study, all alligators had been 
captured and tagged. A future study that differentiated 
captured animals from naive animals might provide 
further insights, and Kidd-Weaver et al. emphasized 
the need to do this work in developed landscapes.  
Adverse conditioning may be particularly important 
in more developed landscapes with increased human 
and alligator interactions. However, 47% of our 
locations did not include a visual sighting.  This could 
be interpreted as our campus alligator populations 
having an appropriate desire to avoid human 
interaction.

Our data indicated a non-significant trend in 
increased visibility for male alligators in areas with 
less human use.  Our field observations lead us to 
a non-quantified generalization that young male 
alligators were more ‘curious’ and were more likely 
to approach the capture team. Vliet (1989) did report 
gender differences in breeding and territorial displays, 
but no generalizations about gender behavior beyond 
courtship. Younger, more subordinate animals 
were reported as exhibiting these behaviors less 
commonly. We also detected avoidant behavior 
following the initial capture, supporting the finding 
of Kidd-Weaver et al. (2022) that the capture could 
serve as adverse conditioning to human presence. 
Overall, we felt that alligator behavior was often 
individually distinct, leading to the ability to identify 
individuals by how they responded to our presence. 
These unique behavioral patterns would require much 
larger sample sizes before any robust generalizations 
between genders could be made.

It is important to be able to understand how 
development is changing the behavior of not just 
the American alligators, but of all animals living 
in these habits. Rosenwieg’s (2003) concept of 
“reconciliation ecology”, an effort to guide human 
development toward the goal of “sharing our habitats 
deliberately with other species,” is likely to increase 
human and wildlife interactions both positively and 
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negatively. On the FGCU campus, we have attempted 
to maximize conservation area and wildlife habitat 
within the human footprint. This inevitably increases 
human and wildlife interaction. On our campus 
human wildlife interactions have included: wild hogs, 
raccoons, bobcats, Florida panthers, black bears, 
and venomous snakes. All of those listed have been 
perceived by some as negative. It is common during 
our fieldwork to interact with humans who would ask 
if we are moving the alligators off campus or away 
from high human-use areas. The assumption seems to 
be that if they are potentially dangerous the research 
or management effort should be to remove them, 
rather than to learn to live with them safely.

Our data did indicate behaviors can be 
influenced by feeding. It is well recognized that 
feeding alligators not only makes them bolder, but 
can make it seem aggressive because it loses its 
natural fear of humans (Dean 2016). Our campus has 
installed interpretive signs in an effort to educate new 
students on the danger, and illegality, of feeding. Each 
new crop of freshmen seem to need reminders, and a 
more focused education program on campus wildlife 
for students and staff, seems warranted (Eversole et 
al. 2018). 

Our study will hopefully lead to three insights. 
First, more natural landscape design that is intended 
to maximize green space for humans and habitat 
for other species will lead to more human/wildlife 
interactions. Second, these interactions, positive 
and negative, will likely change wildlife behaviors. 
Third, a need arises to more carefully study wildlife 
in urbanizing landscapes, and the human behaviors 
that can lead to, or mitigate, negative interactions. 
As we strive to “surround ourselves with our cousins 
from other species” (Rosenweig (2023) we must 
focus some attention and research on how we change 
them, and how they change us and how we all may 
live together.

Acknowledgements
This work was performed under a FWC 

permit SPGS-22-13R and FGCU IACUC Protocol 
(2122–06). There are so many people I would like to 
thank for contributing to this project. First, I want to 
thank my mentor Dr. Edwin M. Everham III, without 
him this project would not have been able to get done, 

and to Nicky Kemp for handing me this project after 
she graduated. Additionally, I want to thank Maggie 
Lou Hughes and Kelton Maystrick for putting in 
the time and effort to help me track. Richard Bauer 
provided important insight on capture techniques 
from his MS thesis study in Georgia. I also want to 
thank all the other students and staff who helped with 
catching and informing me about each and every 
American Alligator they saw. I also want to thank 
IACUC and FWC for allowing this project to be done 
on the campus

References
Bradley, S. (2022, August 23). Clemson researchers 

helping humans, alligators coexist in coastal 
sc. Clemson News. https://news.clemson.
edu/clemson-researchers-helping-humans-
alligators-coexist-in-coastal-sc/

Burr, D. C. (2008). Impervious Surface Analysis 
of the Estero Bay Watershed in Lee 
County, Florida (MS Thesis, Florida Gulf 
Coast University).Community outreach 
and crime prevention. Florida Gulf Coast 
University. (n.d.). https://www.fgcu.edu/upd/
crimeprevention#Alligators

Dean , J. (2016, July 4). Why you shouldn’t feed 
alligators | wtsp.com.    https://www.wtsp.
com/article/news/local/why-you-shouldnt-
feed-alligators/67-273205871 

Deitz, D. C., & Hines, T. C. (1980). Alligator nesting 
in north-central Florida. Copeia, 249–258.

Duke, L. D., Mullen, M. N., Unger, K. E., Rotz, 
R., & Thomas, S. (2023). Flood mitigation: 
Regulatory and hydrologic effectiveness 
of multicomponent runoff detention at a 
Southwest Florida site. JAWRA Journal of the 
American Water Resources Association.

Elsey, R. M., & Woodward, A. R. (2010). American 
alligator Alligator mississippiensis. 
Crocodiles. Status survey and conservation 
action plan, 1–4.

Estero, Florida population history 2015 – 2021. 
Estero, Florida Population History | 2015 – 
2022. (2015). https://www.biggestuscities.
com/city/estero-florida 

Everham, Komisar, &amp; Leone. (2021). Making 
the Sustainable University: Trials and 
Tribulations. Springer.



5

Aquila - The FGCU Student Research Journal

Eversole, C. B., Henke, S. E., Wester, D. B., Ballard, 
B. M., Powell, R. L., & Glasscock, S. (2018). 
Spatial ecology and habitat utilization of 
American alligators in an urban-influenced 
ecosystem. Journal of Urban Ecology, 4(1), 
juy018.

Harding, B.E. and Wolf, B.C. (2006), Alligator 
Attacks in Southwest Florida. Journal of 
Forensic Sciences, 51: 674–677. https://doi.
org/10.1111/j.1556-4029.2006.00135.x

Joanen, T., & Merchant, M. (2018). Alligator 
reproduction: courting, breeding, and nesting 
behavior. American alligators: habitats, 
behaviors, and threats. Nova Science 
Publishers, New York, New York, USA, 97–
122.

Kidd-Weaver, A. (2022). Behavioral Ecology 
of the American Alligator (Alligator 
mississippiensis) in Human-Dominated 
Landscapes of Coastal South Carolina. Ph.D. 
Dissertation. Clemson University.

Kidd-Weaver, A. D., Rainwater, T. R., Murphy, T. 
M., & Bodinof Jachowski, C. M. (2022). 
Evaluating the efficacy of capture as aversive 
conditioning for American alligators in 
human-dominated landscapes. The Journal of 
Wildlife Management, 86(6), e22259.

Langley, R. L. (2010). Adverse encounters with 
alligators in the United States: an update. 
Wilderness & environmental medicine, 21(2), 
156–163.

Metcalf, M. F. (2017). Spatial Ecology of 
the Threatened Eastern Indigo Snake 
(Drymarchon couperi) in a Subtropical 
Coastal Landscape in the Southern Extent of 
its Range(Doctoral dissertation, Florida Gulf 
Coast University).

Nifong, J. C., Nifong, R. L., Silliman, B. R., Lowers, 
R. H., Guillette Jr, L. J., Ferguson, J. M., 
... & Marshall, G. (2014). Animal-borne 
imaging reveals novel insights into the 
foraging behaviors and diel activity of a large-
bodied apex predator, the American alligator 
(Alligator mississippiensis). PloS one, 9(1), 
e83953.

Persson, A. S., Ekroos, J., Olsson, P., & Smith, H. 
G. (2020). Wild bees and hoverflies respond 

differently to urbanisation, human population 
density and urban form. Landscape and 
Urban Planning, 204, 103901.

Ross C. A., Ernst C. H. (1994) ‘Alligator 
Mississippiensis (Daudin) American 
Alligator’, Catalogue of American 
Amphibians and Reptiles 

Sokal, R.R. and Rohlf, F. J (1995).  Biometry. 
Macmillan. 

Threats to wildlife. City Wildlife. (2018, March 
20). https://citywildlife.org/urban-wildlife/threats-
to-wildlife/#:~:text=Wild%20animals%20often%20
travel%20deeper,a%20bird–fly%20into%20glass.
Torres, A., Jaeger, J. A. G., &amp; Alonso, J. C. 

(2016, July 26). Assessing large-scale 
wildlife responses to human infrastructure 
development. Proceedings of the National 
Academy of Sciences of the United States of 
America. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC4968732/#r4

Vliet, K. A. (1989). Social displays of the American 
alligator (Alligator mississippiensis). 
American Zoologist, 29(3), 1019–1031.

Ziegler, T., & Olbort, S. (n.d.). Genital structures and 
sex identification in crocodiles. Retrieved 
December 6th, 2022, from https://www.
iucncsg.org/365_docs/attachments/protarea/
Geni-4343c282.pdf 



6

Aquila - The FGCU Student Research Journal

Figure 1: Map with the location of Florida Gulf Coast University

Figure 2: All alligator location from December 4th, 2022, to June 12th, 2023

Figure 3: Individual tracking events, count of times signal was detected, and count of visual confirmation.
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Figure 4: Male alligator injuries that we documented during the research. A. is our male alligator Darth Maul, 
B. is our other male alligator Jar-Jar. Both are missing legs and have an injury on their tails.
A.
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