
Zoo Miami REU Program 
Mentors and example project descriptions 2022 
 
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 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. 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. 
 
3. 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. 
 
4. Dr. Rodney Schnellbacher (Zoo Miami, Animal Health) 

 
 
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.  
 
 
 
 
 
 



5. Dr. Sian Evans (Florida International University, Dept. of Biological Sciences) 

 
Social behavior of mammals, particularly primates 
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. 
 
 
 
 
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. Frank Ridgley (Zoo Miami, Conservation and Research) 

 
Impacts of Invasive Boa Constrictors 
Florida has the largest number of non-native reptile and amphibian species in the world. One of 
these species, the boa constrictor, has had little research conducted on its potential impacts to 
the ecosystem as an invasive species. A student would conduct dietary analysis based on gut 
contents and sample any parasites found while conducting necropsies on wild boa constrictors 
removed from imperiled habitats of coastal Miami-Dade County. This information will allow a 
better risk assessment for the species impacts on the local ecosystems.  
 
7. 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.  
  
 
8. Dr. Steven Whitfield (Zoo Miami, Conservation and Research) 

 
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.  
 
 
 
 
 
 
 
 
 
 
 



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

 
 
Behavioral and Habitat Usage Patterns of Urban Florida Bonneted Bats 
 
The federally endangered Florida bonneted bat has rapidly adapted to urbanization in Miami-
Dade County. Although we know they persist in the urban environment, little research has gone 
into understanding the urban ecology of this species. Utilizing acoustic data, students can begin 
to unlock activity patterns, behaviors, and foraging activity in certain areas to better 
understand how the Florida bonneted bat is utilizing certain urban spaces and which are playing 
particular roles in their ecology. 
 
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  
 
10. Dr. Remy Dou (Florida International University, Dept. of Teaching and 
Learning) 



 

Refining Methodological Approaches to Measurements of Habitat and Species Conservation 
Cognition and Behavior in Humans 

Informal learning institutions like zoos play a major role communicating to the public the 
importance of habitat and species conservation. They reach people from a variety of 
communities who bear complex interests, concerns, and affiliations with zoos and conservation 
science. Moreover, zoos continue to educate people even after they have completed the 
majority of their formal schooling, across a variety of ages, ethnic and racial identities, genders, 
and cultures. Making sure zoo programs and structures are effective within this learning 
ecosystem requires reflection on zoo visitors' engagement. Yet, gauging how zoo visitors 
interact with a zoo and its messaging poses major challenges not typically encountered in 
laboratory settings. In this project, students will explore the world of informal science 
education research by contributing to the development of measurement instruments to solicit 
data related to visitors' cognitive and behavioral engagement with the science of conservation. 
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. 

 
 
 
 
 
 



11. Clinton N. Jenkins (Florida International University - Department of Earth 
and Environment & the Kimberly Green Latin American and Caribbean Center) 

 
Dr. Jenkins studies the conservation of biological diversity and efforts to reduce the loss of 
tropical ecosystems. He received a Ph.D. in Ecology from the University of Tennessee in 2002, 
and has wide-ranging experience in conservation research. He specializes in using spatial 
analysis and remote-sensing technologies to answer conservation questions and identify 
priorities 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, 
development pressures threaten to drive 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. Clinton has also trained hundreds of conservation 
professionals in conservation GIS, operates the BiodiversityMapping.org website, and currently 
serves as Vice-President of the conservation non-profit Saving Nature.  Student projects could 
include surveys to understand public interaction with biodiversity maps (i.e., What map design 
elements do people like or dislike? Do people correctly understand what the map represents? 
Or students could do surveys of scientists, zoo visitors, teachers, lay public).  Student projects 
could also include revamping biodiversity maps at https://BiodiversityMapping.org (as an 
opportunity to explore new ways of visualizing biodiversity and expanding access, development 
of interactive biodiversity mapping).  Or student projects could include bioacoustics assessment 
at the Zoo using audio recorders. 
 


