
Zoo Miami REU Program Mentors and example project descriptions 

2023  
This document introduces the project topic areas, program mentors, and example projects 

proposed by mentors. Students in the program may not work on the specific projects outlined 

here, but the project areas, mentors, and example project descriptions should outline the kinds of 

research to be conducted by students in this program. 

 

Ex situ Conservation Science Projects 

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. 

 

Animal Behavior and Wellbeing - Dr. Molly McGuire (Curator of Animal Wellbeing, Zoo 

Miami) 
REU students working with the wellbeing department at Zoo Miami will assist with one or more 

welfare, behavior, and/or cognition research projects. These projects may investigate how 

external variables influence behavior or habitat use, how animal’s process information, how they 

learn, or how they solve problems. All projects aim to increase understanding of the species we 

care for to ensure they are experiencing optimal welfare. An example of the kinds of projects a 

prospective student may assist on in the 2023 season would be the impossible task project:  

When confronted with a challenging task, domestic dogs are inclined to look at humans for 

assistance (Miklósi et al., 2003). Dogs continuously look for help, whereas their wolf 

counterparts persist until the task is solved, or their time is up (Frank & Frank, 1985). The 

“Impossible,” or sometimes referred as the “Unsolvable Task” measures duration of persistence, 

and latency until subjects look for help. Although there are several studies examining the 

Impossible Task in dogs and other domestic species, no studies have examined the problem-

solving performance and persistence on the task in hand-reared exotic felines. Domestication 

provides problem-solving support for dogs’ challenges (Marshall-Pescini et al., 2017). A recent 

study examining cooperation on a string-pulling task between humans and wolves and dogs 

showed that both canine species were highly successful with a human partner, but wolves 

initiated movement whereas dogs waited for the human to initiate (Range et al., 2019). 

Ambassador animals are trained to make public appearances to benefit their species on behalf of 

education and conservation outreach. As they receive regular behavioral training and have built 

strong relationships and associations to humans, their behaviors may be similar to domesticated 

animals that use human emotional information in their decision-making. In the context of the 

human-reliance hypothesis, hand-reared big cats, particularly ambassadors, will turn towards 

humans as a problem-solving strategy even though they are capable of solving problems 

themselves. We hypothesize that hand-reared big cats will behave similarly to domestic dogs in 

that they will not persist on the impossible task and will gaze towards humans for assistance. In 

particular, hand-reared big cats will gaze more frequently and more quickly to the caregiver upon 

beginning the task when their human keeper is present than when the unfamiliar human 

researcher is present. In order to properly understand human assistance in zoo-housed big cats’ 

problem-solving and decision-making abilities, we will be testing several species including: 

African lions, clouded leopards, jaguars, servals, and cheetahs. Some of these species include 



hand-reared individuals, while others are mother-reared, allowing for comparison across rearing 

history and species. 

 

Social behavior of mammals, particularly primates - Dr. Sian Evans (Lecturer, Department 

of Biological Science, Florida International University) 
I have broad interests in mammalian social behavior, and I am currently focusing on 

communication and personality differences in a nocturnal monkey, Aotus. spp. I teach classes on 

evolution, and conservation and attempt to integrate my research with my teaching focus. I am 

also interested in the evolution of cognitive processes in the great apes, and I have had some 

success in creating situations where apes are eager to participate in investigative sessions by 

partnering with keepers with strong bonds with the animals they care for. I am particularly 

interested in examining the techniques conservation biologists use to socially integrate for 

eventual release in areas where the species once occurred (for example, the reintroduction of 

wild dogs to the Gorongosa National Park in Mozambique. I have considerable experience in 

mentoring undergraduate students to identify opportunities that match their interests. Many of 

these students entered PH.D. programs and are currently involved in innovative conservation 

programs particularly in Madagascar. 

 

Animal Nutrition for Ex situ Insectivores - Dr. Kibby Treiber (Zoo Nutritionist, Zoo 

Miami) 
Insects are the “food of the future” but what they may provide in protein, they may lack in 

vitamins and minerals. Zoo Miami houses many insectivores, from tiny frog to giant anteaters, 

and spends 10% of its animal food budget on feeder insects. We want to make sure these insects 

are as nutritious as possible to promote the well-being of all our insect eaters. Because feeder 

insects are low in certain nutrients they are typically supplemented with various levels of vitamin 

A, D and E and calcium to try to get them to meet the expected nutritional requirements for 

insectivores. Studies have shown mixed success for calcium and vitamin A dusting and UV light 

for vitamin D. Less information is available on vitamin E. We will attempt to test successful 

methods and combine them together to try to achieve the most nutritious bug ever engineered. 

The student will set up and maintain test mealworm enclosures and treat them with selected diets 

to impact their nutrient composition. Some enclosures will also utilize UVB. After the treatment 

period (a few day to one week), treated mealworms will be sampled and some will be dusted 

with additional nutrients. Trial 1 treatments may include: diet vitamin A, dust vitamin A, diet 

vitamin D, dust vitamin D, UVB vitamin D, diet vitamin E, dust vitamin E. Sampled mealworms 

will be sent off for vitamin and mineral analysis to identify the most effect treatments. Trial 2 

will treat mealworms with the most successful method for each nutrient plus calcium dusting to 

try to achieve the most nutritious insect possible.  

Tools / Resources needed – Mealworms, mealworm containers, UVB light source, tools and 

materials for student to build UVB enclosures, food items (Zoo Miami Nutrition can provide), 

dusting supplements cost for analysis. Student will provide regular care for insects. 

 

Analgesic and anesthetic studies in reptiles, mammals, and birds - Dr. Rodney 

Schnellbacher (Associate Veterinarian, Zoo Miami) 
Humane Euthanasia in Invasive Green Iguanas Green iguanas (iguana iguana) have established 

themselves as an invasive species across Florida, competing with native wildlife for resources 

and acting as reserviors for many diseases. Zoo Miami's current practice is to humanely 



euthanize all captured iguanas. Our protocol consists of an injection of an intramuscular sedative 

followed by the administration of IV pentobarbital. This procedure usually requires technical 

skills and some advanced training in handling and phlebotomy of reptiles. The American 

Veterinary Medical Association Criteria of Euthanasia states that humanely euthanasia must 

consistently result in rapid loss of consciousness, followed by cardiac or respiratory arrest and 

death, and must minimize pain, distress, and anxiety prior to loss of consciousness. In companion 

and wildlife reptilean medicine, intravenous administration may requires physical restraint, 

sedation, and/or general anesthesia all of which can lead to distress in the patient. Transmucosal 

delivery of medication can provide an alternative route of drug delivery. It has many advantages 

including accessibility, ease of administration, and avoidance of the first pass effect. In this 

study, we will be comparing the use transmucosal administration with intravenous administration 

of pentobarbital inorder to create a less technical/stressful protocol that wildlife biologists can 

use to humanely euthanize and control the wild iguanas populations in the future. A student will 

help with capturing iguanas on zoo grounds and recording the effects of the different euthanasia 

protocols. 

 

 

In situ Conservation Science Projects 

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. 

 

Conservation Biology and Life History of Imperiled Lepidoptera - Dr. Frank Ridgley 

(Conservation and Research Department, Zoo Miami) 
South Florida is home to many imperiled Lepidoptera species, including the federally 

endangered Bartram’s scrub hairstreak. While much of their research has taken place in 

Everglades National Park, further research in their northern range is limited. A student will 

conduct plant surveys to determine the availability of host plant for the Bartram’s scrub 

hairstreak butterfly. After completing the initial host plant surveys, a student will conduct 

butterfly transect surveys. This information will allow for better understanding of a population 

census and inform appropriate forest management practices.  

 

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

Residents and Disease Risk Analysis - Dr. Marisa Bezjian (Associate Veterinarian, Zoo 

Miami) 
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. 

 

Gopher Tortoise Ecology and Conservation Zoo Miami's pine rocklands - Dr. Steven 

Whitfield (Conservation and Research Department, Zoo Miami) 
Gopher Tortoise Ecology and Conservation Zoo Miami's pine rocklands habitat hosts a 

significant population of gopher tortoises - native threatened tortoises that construct deep 

burrows that provide a home for the tortoises - as well as hundreds of other species of vertebrates 

and invertebrates. Zoo Miami's Conservation and Research department leads research with the 

ecology and conservation of gopher tortoises in Miami-Dade County. Current projects include 

investigation of tortoise movement patterns, thermal ecology of the gopher tortoises and their 

burrows, studies of seed dispersal focused on both rare pine rockland plants and invasive plant 

species, and studies of vertebrate and invertebrate animals that use gopher tortoise burrows. 

 

Urban ecology of amphibians - Dr. Alessandro Catenazzi (Associate Professor, Department 

of Biological Science, Florida International University) 
Many species of amphibians struggle to survive in urban environments. However, some 

species,like the Cuban tree frog (Osteopilus septentrionalis), can thrive in a variety of 

environments,from more natural, less-disturbed environments to heavily modified urban 

environments. This project will seek to understand how these frogs exist in such different 

environments and how these populations differ through calls, hormones, and cellular stress. 

There are also opportunities to measure additional traits or factors depending on the student’s 

interest. 

 

Predator and Prey Interactions among Rare Butterflies and Invasive Ants - Dr. Jaeson 

Clayborn (Assistant Professor, Math and Natural Science Department, Miami-Dade 

College) 
Ants, especially exotic ants, are potential agents in the decline of rare butterflies. Butterfly 

enthusiasts in south Florida have observed exotic ants consuming eggs and caterpillars of rare 

butterfly species in gardens and parks. Red imported fire ants (Solenopsis invicta) have been 

considered a threat to rare butterflies because of their highly predatory nature. Another exotic 

ant, the graceful twig ant (Pseudomyrmex graclis) is arboreal, posing potential risk to rare 

butterfly eggs and caterpillars as the ants actively search for prey on shrubs and trees. Current 

government management protocols for the federally endangered Schaus’ swallowtail and Miami 

blue butterflies report exotic ants as major threats to the eggs and larvae of both species. In 

addition, many species of blue butterflies (Lycaenidae Family) have mutualistic relationships 

with ants, which may be disrupted by exotic ants. Currently, there is no experimental evidence 

that confirm exotic ants are directly responsible for the reduction and extinction of butterflies in 

south Florida. A novel technique such as the use of video cameras to quantify encounter rates 

between rare butterflies and their associated predators can be used to investigate their impacts. 

Video documentation has helped scientists and park managers monitor wildlife and implement 

strategic plans to protect rare and imperiled species. In particular, the urban wildlife interface in 

Miami (particularly at night) is ripe with gaps in knowledge. Let’s build cameras and learn about 

wildlife activity in Miami-Dade County. 

 

Conservation Education Science Projects 



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. 

 

Animal Behavior and Conservation Awareness - Dr. Joel Heinen (Professor, Department of 

Earth and Environment, Florida International University) 
I would be able to, and most interested in, advising students for the Zoo Miami REU in two 

rather different though related topical areas.  The first is behavioral studies using observational 

methods such as focal animal surveys and scan samples to explore social behaviors in captive 

animals.  Such methods allow student to learn about and document activity patterns, diel 

rhythms, social hierarchies, modes and frequencies of competition, the formation of close social 

analyses, mother-offspring interactions and network formation depending on the species and the 

age/sex classes involved.  Some of the primate and ungulate exhibits are ideal for these studies in 

general, but they can be adapted to other species as well.  The other area in which I can advise 

REU students would be in designing studies that could involve observations alone, or involve 

administering social survey instruments, to study levels of interest and conservation awareness of 

zoo visitors using, once again, focal subject and scan sampling for observational studies and 

semi-formal written surveys for more in-depth approaches.  For such studies, it would be optimal 

to focus on one demographic group per study.  For example, studying adults, high schoolers, 

middle schoolers and elementary students separately would provide information on who is most 

affected by what types of exhibits, and would prove useful to the Zoos outreach and educational 

programs.  Key informant surveys with staff, docents and teachers could also be done along 

these lines. 

 

Spatial Ecology and Conservation Biology - Dr. Clinton Jenkins (Associate Professor, 

Department of Earth and Environment, Florida International University) 
Dr. Jenkins and his lab study the conservation of biological diversity, efforts to reduce the loss of 

tropical ecosystems, and a host of other topics about making the world a better place. He 

received a Ph.D. in Ecology from the University of Tennessee in 2002, and has wide-ranging 

experience in conservation science and practice. He specializes in using spatial analysis and 

remote-monitoring technologies to answer conservation questions and identify opportunities for 

action. This research has taken him to the Brazilian Atlantic Forests, Florida Everglades, 

southwestern China, Central America, and the Amazon. In each of these places, pressures 

threaten to push species to extinction. Identifying the intersections between those threats and 

centers of biodiversity helps direct conservation efforts toward the places to save species most 

efficiently. Dr. Jenkins has also trained hundreds of professionals in conservation GIS, operates 

the BiodiversityMapping.org website, and currently serves as Vice-President of the conservation 

non-profit Saving Nature. Possible REU projects at Zoo Miami include, 1) Surveys to understand 

public interaction with biodiversity maps (i.e., What map design elements do people like or 

dislike? Do people correctly understand what maps represent?), 2) GPS monitoring of visitor 

movement patterns to understand where people interact with zoo exhibits, and 3) Bioacoustic 

assessments of the Zoo using audio recorders. 

 

https://biodiversitymapping.org/


The Role of Zoos in the Sustainment of Identity-Nurturing Conversations Among Family 

Members - Dr. Remy Dou (Associate Professor, Department of Teaching and Learning, 

Florida International University) 
Informal learning institutions, like zoos, play a major role in fostering and sustaining 

conversations among visitor groups that reinforce their (de)identification with STEM fields--a 

trait closely associated with STEM related learning choices. Zoos, specifically, reach people 

groups (e.g., families, school groups, affinity groups) who bear complex demographic 

characteristics, interests, concerns, and affiliations with zoos as institutions, fauna, and 

conservation science. Zoo visits often prompt individuals to position and/or construct their 

identities through conversations in ways that could provide valuable insight into both individual 

and group identity formation. This continues to be an underexplored aspect of 

visitor behavior, which could expand how society understands the role that zoos play beyond 

knowledge transfer and conservation efforts.   In this project, students will explore the world of 

informal science education research in the context of zoos by audio/video recording 

visitor conversations and carrying out interviews with visitors. The REU will analyze these data 

using interrelated frameworks of STEM identity development to better understand group identity 

reinforcement that occurs during zoo visits. 
 


