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Ex situ conservation research: 
Ex situ conservation describes conservation of animals in human care.  Ex situ programs in zoos 
are focused on protecting animals that are threatened in their native range, and may focus on 
propagation for conservation reintroductions, understanding animal behavior or animal 
welfare, or using animals in human care to learn about species that are challenging to study in 
the wild.  
 

1. Dr. Molly McGuire (Zoo Miami, Animal Sciences) 

 
 
Contrafreeloading in elephants 

Captive animals are often motivated to continue to perform species specific foraging behaviors, 
even when such behaviors are no longer necessary to obtain their diets (Inglis et al., 1997). It is 
important for the welfare of captive animals to be able to perform such highly motivated 
behaviors. One way in which these motivations may manifest is through contrafreeloading. 
Contrafreeloading occurs when an animal chooses to spend time and effort obtaining a 
resource that is simultaneously freely available. Contrafreeloading has been observed in a 
variety of species, from bears (McGowan et al., 2010) to cattle (Van Os et al., 2018). In this 
study, students will investigate whether Asian and African elephants may also contrafreeload 
by observing and recording their responses to three food enrichment conditions: readily 
available food, food hidden inside barrels, and an empty barrel. For each trial, all three 
conditions will be present at three different locations. Students will measure the amount of 



time spent manipulating each enrichment type as well as the amount of food consumed from 
each enrichment type. The addition of the empty barrel allows for the students to control for 
any attraction to barrels the elephants may display. These findings will highlight how motivated 
elephants are to forage, informing future management decisions.   
 
2. Dr. Frank Ridgley (Zoo Miami, Conservation and Research) 

 
 

Rare Lepidoptera research 

Zoo Miami’s Butterfly Bunker is a Lepidoptera research laboratory focused on the imperiled 
endemic Lepidoptera species found in South Florida. The lab is a 1940’s era Navy military 
munitions bunker that has been converted to a solar and wind powered facility that is nestled 
in the globally critically imperiled pine rockland ecosystem. Nearly one-third of all butterfly 
species in southeast Florida are considered imperiled, rare or in steep decline. For many of 
these species, even the basic life history is unknown. Multiple research opportunities exist to 
help discover the life cycle, behavior and reproductive cycle of these imperiled species and help 
develop ex-situ reproduction protocols and assurance populations to enable species recovery 
programs. 
 
 
 

 

 



3. Dr. Kibby Treiber (Zoo Miami, Animal Nutrition) 

 
Vitamin A Supplementation in African Lions.  

Vitamin A deficiency in lions (Panthera leo) has been implicated in neuropathy and poor well-
being. Modern carnivore diets are supplemented with vitamin A but dietary imbalance or 
improper food-handling could still result in deficiency. This project would evaluate dietary 
vitamin A and the effect of dietary supplementation with vitamin A on mobility in lions at Zoo 
Miami. The student will score lions’ gaits using a standardized system, sample lion diet items, 
propose a vitamin A supplementation treatment and prepare lion diets with and without 
vitamin A supplementation. As available, lions will also be sampled for circulating vitamin A 
levels. 
  
Nutritional supplementation of feeder insects 

Captive insectivores are at risk for nutritional deficiency due to low nutrients in commercial 
insect products. A student will review a new insect care and supplementation protocol and 
evaluate the resultant nutritional composition of feeder insects, in particular calcium, vitamin A 
and vitamin D. The student will observe feeding time of insectivorous animals and model the 
nutritional profile of feeder insects over time to determine delivery of optimal nutrition to 
some of the world’s most endangered species. 
  
Browse for Mega-herbivores 

Browse is the primary forage item for many species in the wild but is limited in captivity by 
accessibility and nutritional understanding.  As the only subtropical Zoo in the United States, 
Zoo Miami has a unique access to a wide range of browse forage and a diverse primate and 



hoofstock collection that thrives on browse supplementation. Zoo Miami also grows numerous 
species of browse throughout the zoo grounds. For this project the student will identify and 
samples select species of browse to determine nutritional composition and potential toxicities. 
Browse will be tested on hoofstock or primate species for palatability and consumption rates to 
quantify potential contribution of browse to captive diets. Feces of target species may also be 
collected and analyzed for composition or microbiome after browse supplementation. 
 
 
4. Dr. Gabriella Flacke (Zoo Miami, Animal Health) 

 
 

Non-invasive Assessment of Stress in Pygmy Hippopotamus (Choeropsis liberiensis) Under 

Managed Care (Dr. Gabriela Flacke, Zoo Miami) 
Pygmy hippos are an endangered species restricted to tropical West Africa, and a cooperatively-
managed ex situ breeding population is held by a small number of facilities across the globe, 
including Zoo Miami. Husbandry practices can affect stress levels in pygmy hippos, in turn 
possibly also affecting reproductive success and persistence of an ex situ population.  This 
project involves a non-invasive method for quantitative evaluation and comparison of stress 
hormones in pygmy hippos between multiple zoological institutions and one privately owned 
breeding facility. Fecal samples were collected twice weekly for one year from 30 animals and 
analyzed using a cortisol metabolite enzyme-linked immunoassay. Husbandry and management 
data were also collected for the same pygmy hippos. Using this existing dataset, the student 
will evaluate how husbandry variables (including enclosure size, lighting, and temperature, 
access to the outdoors, management practices, and diet) correlate with fecal cortisol levels. The 
student could prepare a husbandry questionnaire to distribute to mammal curators at 



participating institutions using Zoo Miami’s pygmy hippo exhibit as a template to define 
husbandry protocols and variations. The resulting data can then be used to assess stress in 
pygmy hippos and help optimize husbandry parameters as indicated. 
 
5. Dr. Gwen Myers (Zoo Miami, Animal Health) 

 
 

Comparative Gastrointestinal Microbiome of Three Species of Otters  

The gastrointestinal tracts of otters are complex ecosystems of diverse bacterial populations.  
These microbial communities are essential components of digestion, metabolism, immune 
function, and protection from pathogens.  Microbiomes are determined by a wide range of 
factors, including diet, genetics, environment, and even behavioral.  Studies in other carnivore 
species have reported a shift in the microbiome population during times of stress and illness, 
resulting in an increased population of pathogenic bacteria, such as Clostridium.  This study is 
aimed to characterize fecal microbiota of three captive species of otters that are found on three 
different continents, with further analysis during episodes of potential stress.   Zoo Miami has 
ongoing captive programs with three species of otters in Species Survival Programs: North 
American River Otters (Lontra Canadensis, IUCN Status: Least Concern), Asian Small-Clawed 
Otters (Amblonyx cinerea, IUCN Status: Vulnerable), and Giant River Otters (Pteroneura 
brasiliensis, IUCN tatus: Endangered).  In this project, fecals will be collected from several 
individual otters of these three species over a period of time and analyzed to characterize the 
microbiome of each species.  Students can compare and contrast results of the different species 
as it may relate to diet, enrichment, and environmental factors.  Additionally, through analyzing 
dates of potential stress, (veterinary procedures, special events, noise pollution, etc), students 
may draw correlations in changes of population microbiomes of some species. 
 

 

 



In situ research: 
 In situ research focuses on field conservation, understanding the ecology or conservation of 
species in the field.  Zoo Miami’s in situ conservation programs focus on the ecology of critically 
endangered pine rocklands – a habitat found only in South Florida.  Zoo Miami itself is 
surrounded by, and manages, one of the largest remaining patches of pine rocklands left in the 
world.  The pine rocklands at Zoo Miami are home to rare and endangered species ranging from 
Gopher Tortoises to Florida Bonneted Bats to the Bartram’s Hairstreak Butterfly. 
 

6. Dr. Marisa Bezjian (Zoo Miami, Animal Health) 

 
 
Health Survey of Feral Nonnative Amphibians and Reptiles Cohabitating with Zoo Miami 

Residents and Disease Risk Analysis 
South Florida is inhabited by many invasive species, many of which are frequently seen on zoo 
grounds and within zoo exhibits and holding spaces.  Zoo Miami uses active population control 
programs for nonnative amphibians and reptiles, including green iguana (Iguana iguana), cane 
toad (Rhinella marina), brown basilisk (Basiliscus vittatus), and knight anole (Anolis equestris).  
In this project, students could conduct disease evaluation programs for these invasive species. 
Students could learn humane capture and necropsy of any of these species.  Students could 
evaluate gross anatomy and parasitology, microbial culture, and virology.  In particular, topics 
such as nutritional secondary hyperparathyroidism of green iguanas, endoparasitism, 
salmonellosis, and iridoviruses can be explored and assessed for disease risk to collection 
animals and zoo staff.  
  

 

 

 

 



7. Dr. Steven Whitfield (Zoo Miami, Conservation and Research) 

 
 

Seed Dispersal by Tortoises  
Globally, tortoises as a group of vertebrates face high levels of endangerment - as slow growth 
and reproductive rates, coupled with high rates of poaching and harvesting for pet trade 
threaten populations.  Tortoises may have particularly important roles as seed dispersers, yet 
few studies have examined saurophagy - seed dispersal by reptiles.  In this project, students 
could investigate saurophagy using either native tortoises or tortoises in Zoo Miami’s captive 
collection.  Gopher tortoises are a species of greatest conservation concern and may have an 
important role in ecosystems as seed dispersers.   At Zoo Miami, gopher tortoises inhabit the 
critically endangered pine rocklands habitat - home to many threatened and endemic plant 
species whose dispersers are poorly studied.  Gopher tortoises are known to consume many of 
these threatened and endangered plant species, and are important seed dispersers in other 
habitats (Carlson et al. 2003).   In this project, students may collect fecal samples from wild 
gopher tortoises to characterize composition of seeds dispersed by tortoises.  Students may 
collect fruits and seeds from plants throughout pine rocklands habitats to distinguish types of 
seeds dispersed by tortoises relative to the overall plant community.  Alternatively, students 
may conduct experimental feeding trials with captive tortoises in Zoo Miami’s animal collection 
to evaluate broad-scale seed and fruit characteristics of tortoise-dispersed plants.  Results from 
this project would help clarify expected ecological impacts of tortoise extinctions - both locally 
and globally.  
 

 

 



8. Dr. Paolo Olivas (Florida International University)  

 
 

Tree biomass estimation using 3D technology 

Estimation of biomass of standing trees is a challenge. As a solution, allometric equations have 
been developed to estimate volume and biomass of live trees. However, most equations are 
based on diameter and height and can result in substantial errors of volume estimates, 
especially in species with complex tree architecture. Additionally, allometric equations are 
expensive to develop and in some cases these equations are species and region specific. 
 
The proposed project seeks to use 3D technologies to create a methodology to generate 3D 
models of trees to more accurately estimate stand volumes and biomass, to then track biomass 
changes through time. The target habitat is Pine Rocklands and South Florida slash pine (Pinus 
elliotti var. densa) as the model tree species. Data collection will be conducted in three small 
plots (100m2) in the Pine Rockland habitat on Zoo Miami grounds. A 3D Terrestrial Laser 
Scanner (TLS) will be used to perform the field scans. The data will be processed at the GIS and 
Remote Sensing Center at FIU. The processed scans will be used to generate point clouds. 
Subsequently, different methodologies will be explored to perform automatic classification of 
point clouds to generate algorithms for classification of future scans. 
 
In this project, the REU student will be exposed to state-of-the-art technology related to use 
and processing of 3D scans and TLS. Additionally, the student will become familiar with the use 
of open source software such as R for data processing and the generation of algorithms. Lastly, 
the student will become familiar with experimental design, project workflows and scientific 
writing and presenting. 
 

 



9. Dr. Mequisedec Gamba-Rios (Bat Conservation International) 

 
Prey selection by barn owls in a suburban environment: implication for an endangered 

species. 

Predation is one of the main drivers in nature, changing animal populations and communities, 
as well as playing a key role in animal behavior and ultimately on the evolutionary processes of 
the species. The Florida bonneted bat (Eumops floridanus) is a federally endangered species, 
restricted to South Florida and with the smallest distribution range of any of the endemic bat 
species on the U.S.; Understand the predator-prey interaction for this species is fundamental in 
the design of conservation strategies. The student will analyze pellets of the barn owl (Tyto 
alba), collected at its roosts. Reference collection of the Florida Museum of Natural History will 
be used to identify prey item to species level. The analyze will evaluate owl diet preference in a 
suburban environment and the possible impacts of an endangered species. 
 

 
 

 

 

 



10. Dr. Alessandro Catenazzi (FIU, Dept of Biology) 

 
 

Disease screening in amphibians 
Amphibians are the most threatened class of vertebrates. Among many threats, populations of 
many species have been decimated by infectious fungal, bacterial and viral diseases. For 
example, emerging diseases such as chytridiomycosis, caused by the chytrid 
fungus Batrachochytrium dendrobatidis, and the viral disease caused by Ranavirus, have caused 
the local extirpation or extinction of hundreds of amphibian species. For many diseases, the 
ability to detect infection in asymptomatic individuals and to estimate prevalence in 
populations prior to epizootics is crucial to prevent mass die offs. For example, for chytrid, low-
infected individuals usually do not exhibit any signs of infection; once symptoms appear, it is 
usually too late to treat the animal and to avoid a fatal outcome of disease. Furthermore, 
temporal and spatial variation in infection prevalence and infection loads can point to 
important disease reservoirs, transmission routes, or areas where epizootics are more likely to 
occur. For projects with wild populations, students could relate occurrence of infection with 
ecological characteristics of amphibian habitats, extent of human disturbance, presence of 
introduced amphibians, etc. In this project, students will learn how to design and implement 
disease screening programs using quantitative PCR protocols. They will learn the principles of 
qPCR assays, and will be given the opportunity to learn existing protocols, operate the machine, 
analyze results and to improve existing protocols or design new protocols. Amphibians will be 
sampled through non-invasive procedures such as skin and cloacal swabs. The screening 
programs will be designed for native amphibians and/or captive amphibians maintained at Zoo 
Miami. The skills and techniques learned during this project will be directly transferable to a 
wide range of fields in health sciences and biology. 
 
 
 



Conservation Education 
Conservation education is a fundamental part of the mission of a modern zoo, and zoos are one 
of the major places where people from any background and of any age can learn about wildlife 
and conservation.  However, conservation education is not always easy in “informal” learning 
environments such as zoos.   Conservation Education research at Zoo Miami focuses on 
understanding how people learn in zoo environments, and how zoo education programs can be 
optimized  
 

11. Dr. Remy Dou and Dr. Haiying Long (Florida International University, Dept. 

of Teaching and Learning) 

 

 “Sorry, Not Today”: Exploring Research Methodologies to Measure Conservation Science 

Learning of Visitors in Zoo Settings 

 Informal learning institutions like zoos play a major role in our science learning ecosystem, 
reaching people from a variety of backgrounds, ages, and interests. Making sure zoo programs 
and structures are effective within this learning ecosystem requires reflection on visitor 
engagement. Yet, gauging how zoo visitors interact with a zoo and its various offerings poses 
challenges, not least of which includes the fact that surveys and interviews can at times 
inconvenience visitors. While offering incentives helps, developing innovative ways to gauge 
visitor learning could provide new tools for informal science learning researchers. In this 
project, students will explore the world of informal science learning research by developing 
new techniques that motivate visitors to provide data that can be used to understand visitor 
learning around the science of conservation and related behaviors. As part of this work, the 
student will also carry out research that includes innovative applications of social network 
analysis methodologies to better understand how visitor learning and engagement differs 
across demographic characteristics, like age, ethnicity, and gender.   



 

 

12. Dr. Elizabeth Anderson (Florida International University, Department of 

Earth and Environment) 

 
 

Understanding Public Perceptions of Amazonian Freshwater Biodiversity 

The Amazon is the Earth’s global center of species richness in freshwater fishes, with roughly 
2500 species described to date, and ~50 new species described each year. Yet few people—
including scientists—are aware of the Amazon’s important freshwater biodiversity standing and 
need for protection of freshwater habitats, as the focus of Amazonian conservation has long 
been on standing Amazonian forests. In this project, students will use the Open Data Kit toolbox 
(www.opendatakit.org) to design and conduct surveys with Zoo Miami visitors to gauge their 
knowledge of Amazonian freshwater biodiversity. Paired surveys will be conducted with people 
entering and leaving Zoo Miami’s Amazon and Beyond exhibit, and information will be gathered 
on respondent’s country of origin, profession, and whether or not they have actually visited the 
Amazon. The REU students will be linked to a larger, existing network of scientists and 
Amazonian inhabitants through the Citizen Science for the Amazon initiative, led by Wildlife 
Conservation Society (FIU is a key partner), and focused on generating knowledge on 
freshwater fishes. Data collected from these surveys can be used to inform educational and 
conservation initiatives for Amazon freshwater biodiversity, and could be considered in signage 
at Zoo Miami’s Amazon and Beyond exhibit. 


