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Perspectives in Conservation
Elliott Jacobson DVM, PhD, is Professor Emeritus of Zoological 

Medicine with the University of Florida in Gainesville, Florida. 
Elliott has over 40 years’ experience working with infectious 
disease in reptiles and amphibians and authored several books 
as well as nearly 400 published papers. He was interviewed by 
Section Editor Jennifer Stabile in September 2021.

What ignited your interest in reptiles and amphibians?

I was born in 1945 in Brooklyn, New York, USA and I lived 
there until 1967 when I moved to Las Cruces, New Mexico. As a 
child, I was attracted to whatever moved and enjoyed the stalking, 
catching, and the collecting of insects and other arthropods in 
the backyards of my neighborhood (Fig. 1). All of that became 
somewhat of an obsession where you’re fixated on collecting. At 
an early age I wanted to become an entomologist. I have the very 
first Monarch Butterfly that I collected circa 1952 that is mounted 
and framed on my desk. I can remember catching it as if yesterday.

But I also had a major interest in reptiles and amphibians when 
I was a pre-teenager and acquired my first reptiles from Ringling 
Brothers and Barnum Bailey Circus where American Anoles and 
Red-eared Sliders were sold. This was in the early 1950s. As more 
pet stores in New York City opened that sold reptiles, my collection 
slowly expanded. I visited all the pet stores/dealers mentioned in 
Bryan Christy’s “The Lizard King.” Luckily, my parents allowed me 
to keep all sorts of critters. They saw value in this, much more so 
than any other friend’s parents I met (Fig. 2).

What made you decide to focus on veterinary research?

I was exposed to veterinary medicine at an early age. I had 
two brothers-in-law who were veterinarians. Most people think 
veterinarians only treat patients, but in real-life there’s many 
other jobs that veterinarians can and do fill. I wasn’t interested 
in domestic animals, other than my own pets. I worked with 
watersnakes, ribbonsnakes, and patch-nosed snakes for my M.S. 
Thesis research, and with Mudpuppies, Necturus maculosus, for 
my Ph.D. Dissertation research (Fig. 3). While in graduate school 
quite a few of my research animals developed various diseases 
and illnesses, and at that time, the late 1960s to early 1970s, 
there was not very much published on health issues of reptiles 
and amphibians. The infectious diseases were problematic, and 
I had to work around die-offs in the colonies of Necturus that I 
maintained.

While in graduate school, I became interested in health 
and disease issues of these animals, albeit captive herps, and 

saw veterinary medicine as a professional field that, combined 
with my graduate training in biology and zoology, would allow 
me to carve out a career around health and disease issues of 
herpetofauna. There was no one in academics in the US working 
in this area, and thus I saw an opportunity to contribute to this 
pre-nascent field. But first certain gaps amongst the community 
of people working with these animals needed to be bridged.

Did you have any role models or mentors during this 
time?

I had Fred Fry’s original book, and when I was in vet school, I 
went to a multi-day course that he taught on reptile medicine at 
the American Museum of Natural History in New York City. There 
was also Joel Wallach, a zoo veterinarian. In the early 1970s, he 
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Fig. 1. Elliott, circa 1951–1952, collecting insects in a 
neighborhood backyard.
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published several papers that were big transition papers in reptile 
medicine, and other areas of wildlife medicine, but transitions 
from a prior era to a more modern era took another ten years. 
There were only a handful of people working in this field of reptile 
health and disease at that time. I did have excellent mentors in 
graduate school who taught me how to critically think. Of all I 
have been taught in my degree programs, the most important 
was learning to think critically. It’s incredibly important! And my 
M.S. graduate advisors, Walter Whitford and Joseph LaPointe, 
and my Ph.D. advisor, Roger DeRoos, were incredibly important 
in my academic development.

Tell us about the road that led you to the University of 
Florida.

In 1975 the University of Maryland, along with the Maryland 
Department of Wildlife, created a new position in wildlife 
disease. As a recent graduate, I applied, was selected, and 
served from 1975–1977 as a wildlife veterinarian for the state of 
Maryland. I did quite a bit of field work, primarily with waterfowl 
in Chesapeake Bay. Still, I was able to pursue several reptile 
projects in my laboratory. One of my graduate students, Mary 
Hodge, determined appropriate dosing of gentamicin, a potent 
antibacterial in watersnakes. At that time, gentamicin was being 
used in reptile medicine, but a safe and effective dose had not 
been determined. In 1977 I met a faculty member from the 
University of Florida who was visiting University of Maryland 
regarding accepting several veterinary students from Maryland 
into the new University of Florida College of  Veterinary Medicine. 
The visitor informed me about a residency position in Laboratory 
Animal and Wildlife Medicine (LAWM) that was being created. I 

had a major interest in joining the University of Florida faculty, 
given its past and current outstanding faculty working with 
amphibians and reptiles. I saw this as an opportunity to develop 
collaborative work with faculty in the Biology Department and 
the Florida Museum of Natural History. I applied for and was 
selected as their first Resident in LAWM, followed by selection 
in 1979 as an Assistant Professor. This allowed me to help, along 
with others, to develop a brand-new service that eventually 
was named Zoological Medicine. This service was responsible 
for working with and diagnosing health issues of all wild and 
captive non-domestic, and several species of small exotic pets, 
submitted to our Small Animal Veterinary Clinic. We also worked 
with several private zoological collections. So, its potential in 
Zoological Medicine is what got me to the University of Florida, 
and I was able to help shape it into a top notch clinical and 
research program. And that worked out better than I could have 
guessed!

So, you were on the ground there when they were devel-
oping that entire veterinary program?

I was still at the University of Maryland when the University 
of Florida College of Veterinary Medicine was created. I did 
come on board just before the very first veterinary class had 
started its clinical rotations and was the first one hired into it. As 
mentioned previously, when I arrived at the University of Florida 
I came in on a residency program in LAWM. When I was hired, I 
was tasked with helping develop a clinical service in zoological 
medicine. That was over 40 years ago. The program has grown 
into the quality program that exists today.

Was it your idea to have the veterinary students rotate 
through the local Florida zoological facilities?

While I was a resident (1977–1979), we were still heavily 
focused on laboratory animals, local pet owners, and injured 
wildlife. I helped build the program to include private and 
public veterinary attractions and zoos such as the St. Augustine 
Alligator Farm, Central Florida Zoo, Lubee Foundation, and 
Santa Fe Teaching Zoo. From 1979 until my retirement (which 
was 2012), I moved up the ranks to full Professor, and the name 
of the program changed from Laboratory Animal and Wildlife 
Medicine to Zoological Medicine. And our residency program 
likewise grew and changed over this period. Regarding faculty, 
George Kollias helped build the program in the 1980s and a 

Fig. 2. Image of Elliott from July 1953 (8-years-old) in 
Ithaca, New York, USA, with a Northern Watersnake 
(Nerodia sipedon sipedon).

Fig. 3. A Mudpuppy, Necturus maculosus.
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third faculty position was created in the 1990s. Along with two 
residents and multiple technicians, the service has grown to be 
one of the largest in a veterinary college in the US.

As the opportunities presented themselves, we started 
working at different facilities, such as White Oak Plantation 
in the early 1980s and in the 1990s. With help from their staff 
veterinarian, Scott Citino, we developed a third year to our 
residency program that persists today. We then added a fourth 
year to our training program at Disney’s Animal Kingdom. 
Unfortunately, that no longer persists, but it was a great 
opportunity and educational experience for our residents while 
it lasted. We have worked with the Florida Wildlife Commission 
in the mid-1980s and trained their first wildlife veterinarian, 
Melodie Roelke. Our Zoological Medicine program has adapted 
to societal needs and remained flexible to make changes to our 
training program as opportunities present themselves. 

How did you further expand the program to focus on 
wildlife disease?

Those first 10 years for me was getting a sense of what health 
issues were most common and most important in the various 
species that arrived in our service for diagnostics. The first 
technician I hired was a histology tech, and much of my time was 
spent describing new diseases in these animals. I started making 
contacts with people from around the country working with die-
offs of reptiles and amphibians and eventually transformed my 
lab into one focusing on molecular diagnostics. By the end of 
my second ten years, this transformation had begun and today 
my former lab receives samples from extremely diverse species 
in zoos, those seen in private practice, and those in the wild. 
In 1989, I started working with Mycoplasma in tortoises and 
continued to work with Desert Tortoises until I retired. I also had 
numerous opportunities to work with sea turtles and worked 
on marine turtle fibropapilloma for several years (Fig. 4). These 
projects eventually were funded and resulted in several long-
term research projects and quite a few publications. I am still 
working on Desert Tortoise health issues and have much yet to 
publish.

Earlier you mentioned working with Necturus maculosus 
and encountering die-offs, do you know what was killing 
them?

In the 1960s and 1970s the diagnostics were not great, and 
most amphibians that were dying with hemorrhagic lesions 
on their belly were thought to have what was called red-leg 
syndrome. This was thought to be caused by a bacterium 
Aeromonas hydrophilia. So, Aeromonas was suspected as being 
an opportunistic pathogen since it can be isolated from clinically 
healthy animals which is common in these aquatic animals. 
When I look back on the health issues of my research animals, 
Ranavirus infection would be a rule-out. The genus Ranavirus, 
which is a member of the viral family Iridoviridae, is widespread 
in amphibians around the world, and probably act as an 
opportunistic pathogen. When Necturus were being purchased 
and shipped, the best months to acquire animals was during 
the cooler times of the year. Those that arrived during warmer 
months of the year suffered from increased mortality. More than 
likely a reflection of changes in the immune status of the host 
with changes in environmental temperature.

Is there a specific research or conservation program that 
you are most proud of?

Many of my early publications were descriptive reports 
involving clinical cases. After 10 years of working on clinical 
cases of reptiles with various diseases, I had a good idea of the 
most important diseases and pathogens of captive reptiles. 
Although I also started similar work on diseases of amphibians, 
because of time constraints, I decided to concentrate on reptiles. 
Many of these projects involved multiple collaborators; single 
investigator research was on its way out.

In the late 1970s, shortly after I arrived at the University 
of Florida, a graduate student in the Department of Zoology 
brought me several Gopher Tortoises with an upper respiratory 
tract disease (URTD). Because we lacked any funding, we were 
very limited in what we could do. At around the same time, a 
similar appearing disease was seen in captive Desert Tortoises 

Fig. 4. Anesthesia of a juvenile Green Sea Turtle that is being prepared 
for removal of cutaneous fibropapillomas, a neoplastic disease most 
likely caused by a herpesvirus. Fig. 5. Examining an Eastern Indigo Snake, Drymarchon couperi.
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in California. Again, no specific pathogen was incriminated and 
some thought that the URTD was due to hypovitaminosis A. 
Then, a graduate student from UCLA working on water balance 
in Desert Tortoises, at the Desert Tortoise Research Natural Area 
(DTRNA) found several tortoises dead in their burrows and 
clinical signs of URTD in live tortoises. In 1989, I was contacted 
by Dr. Kristin Berry, at that time with the BLM, and asked if we 
could help identify the cause of URTD. We eventually received 
funding to start studies to determine the cause of this disease. 
The first group of tortoises with URTD that we studied were 
from the DTRNA in the western Mojave Desert of California. 
Using electron microscopy, we identified a microbial organism 
on the surface of cells lining the nasal cavity of affected tortoises 
that had size and morphological features consistent with 
members of the genus Mycoplasma. We were able to isolate 
and eventually named this microbe M. agassizii. Transmission 
studies confirmed this microbe to be a pathogen. An enzyme 
linked immunosorbent assay (ELISA) was developed that 
allowed us to follow exposure and outbreaks in captive and wild 
tortoises. The ELISA became a powerful tool to monitor health 
status of populations of these tortoises. With support from the 
Disney Corporation, similar research projects commenced to 
study mycoplasmosis in Gopher Tortoises in Florida. Our work 
identified a second mycoplasma in Desert Tortoises and Gopher 
Tortoises that was isolated and named M. testudineum. There 
probably will be more species of Mycoplasma yet to be named. 
And more than likely, nonpathogenic strains are present in these 
animals. Mycoplasmosis in tortoises is a very complex disease 
that will continue to be studied by several investigators in other 
departments who were collaborators. As mentioned earlier, most 
research projects require multiple collaborations.

What are some questions you would still like to answer?

Tortoises with mycoplasmosis may be infected for life. We 
do not know if any/many tortoises infected with Mycoplasma 
ultimately clear their infection and develop some level of 
immunity. The effect on reproduction needs to be studied. At 

least with mammals and birds, their metabolic rates increase 
when recovering from an injury. With this in mind, do tortoises 
infected with Mycoplasma have higher metabolic demands than 
those that are not infected and otherwise clinically normal? 
Pilot studies in neonate Gopher Tortoises indicate that vertical 
transmission through the egg does not occur. This needs to 
be verified in a much larger study. We must better understand 
the pathogenic and immunologic effects on the host. Are there 
nonpathogenic “strains” that persist in these animals through 
life? What interactions with other microbes are ocurring in the 
respiratory tract of infected tortoises?

Let’s talk about snake fungal disease. I understand you 
have worked quite a bit with this pathogen.

I’ve had clinical experience with both captive and wild snakes 
having a fungal skin disease. I look back at gartersnakes that I 
collected as a kid in the 1950s and believe many had skin lesions 
similar to what we recognize in snakes having Ophidiomyces. 
Prior to Lynne Sigler and others’ 2013 molecular characterization 
paper of reptile fungi, identification of reptile fungi was 
primarily made based on growth properties and morphology 
and size of hyphae and spores. Analyses of sequences of the 
internal transcribed spacer and small subunit of the nuclear 
ribosomal gene revealed that one lineage represented the genus 
Ophidiomyces with the species Ophidiomyces ophiodiicola 

Fig. 6. Pet Spider Monkey traveling with Elliott in a Corvair, June 
1967, from Brooklyn, New York to Las Cruces, New Mexico.

Fig. 7. Radiograph of a Florida Pinesnake (Pituophis melanoleucus 
mugitus) that consumed two lightbulbs being discarded from a 
chicken coop. 
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occurring only on snakes. Following this publication, 
molecular identification of reptile fungi became more routine. 
Today, populations of snakes susceptible to infection with 
Ophidiomyces are primarily scattered across the eastern US. I am 
unsure if any snakes in the southwestern deserts of the US have 
been found infected with Ophidiomyces. A moist environment 
may be needed for spores to be survive and sporulate. This 
appears like white-nose disease in bats in the eastern US. More 
than likely this fungus has probably been around a long time, 
with relatively few investigators appreciating its significance. 
Once a critical number of papers were reported on this disease/
pathogen, and biologists and wildlife veterinarians were made 
aware of its presence/importance, I expect more and more cases 
were reported. Are we having a real outbreak, or is there greater 
awareness about this disease? Monitoring the health status of 
snake populations can be challenging.

Do you feel Ophidiomyces is responsible for snake die-off 
events in the eastern United States? 

While correlations don’t necessarily mean causation, there are 
enough publications supporting the view that Ophidiomyces is an 
important pathogen of snakes, albeit primarily in the eastern US. 
Still, causation takes a lot more to demonstrate than correlations, 
although it can be useful at times. Trying to sort out all the 
underlying issues, such as increased prevalence and severity is 
often quite challenging. In certain ways, Ophidiomyces in snakes 
shares certain features of chytridiomycosis in amphibians. When 
the Declining Amphibian Task Force began, I was contacted about 
overseeing the disease aspects of the decline. This was back in 
the early 1990s, before anyone knew about amphibian chytrids 
because the descriptive papers had not yet been published until 
the late 1990s. One of the initial reports involved dart frogs at the 
National Zoo in Washington, DC. If you look at amphibian and 
reptile diseases, for the most part, new diseases and pathogens are 
often first identified in captive animals. Screening wild populations 
for infectious pathogens can be far more challenging than similar 
work with captive populations and managing outbreaks in the 
wild can be extremely difficult compared to the same being done 
for captive animals. When an animal in the wild dies, its biomass is 
broken down quickly, especially for small animals. In contrast, the 
chelonian shell and skeletal system can persist for a relatively long 
period of time and can provide very useful information.

Any recent “aha” pathogen moments?

Potentially a group of viruses called the nidoviruses. 
Within the last 10 years we have become aware of a significant 
pathogen originally reported in pythons. Using TEM, we first 
identified this virus in Ball Pythons having stomatitis/pharyngitis 
and pneumonia. Pathological changes in infected tissues 
overlapped with another respiratory disease in snakes caused 
by a paramyxovirus. However, the virus in Ball Pythons was 
morphologically distinct from paramyxovirus in snakes. I was 
able to establish a collaborative project with a researcher, Dr. 
Mark Stenglein, at the University of San Francisco Medical School, 
who was working on inclusion body disease, another significant 
disease of pythons and boas. I provided him tissues from ball 
pythons that died with severe pulmonary disease, and he was able 
to partially sequence the virus and eventually placed it in the genus 
Nidovirus. Around the time our paper was published, two other 
reports on Nidovirus in pythons were published. Transmission 

studies were carried out which revealed the pathogenicity of this 
virus. And now multiple variants of this virus have been found. 
And a single snake may be infected with more than one variant. 
Studies are ongoing to screen for its presence in invasive Burmese 
Pythons in Florida.

You are incredibly active in herpetological research. What 
keeps you motivated, Elliott?

This interest started when I was young and stayed with me 
my whole life (Fig. 5). As a kid, I could go out and collect insects 
for hours and totally lose track of time. I also was into city sports 
such as stick ball and stoop ball; I played handball most of my life. 
I was quite good at gymnastics and was on my high school gym 
team. This made me socially acceptable. Certainly, it wasn’t my pet 
reptiles. Once various reptile pet stores opened in New York City, 
I started saving what little money I had to buy whatever I could 
afford. Beyond reptiles and amphibians, I was also interested in 
other animals. I remember getting my first Squirrel Monkey as a 
pet for $14.95. I got a spider monkey for $35 (Fig. 6). When I moved 
to Las Cruces my young Spider Monkey traveled with us in the 
back seat of our Corvair, in a parrot cage. What a trip that was. 
From Brooklyn, New York to Las Cruses in a Corvair with a Spider 
Monkey in the backseat.

Fig. 8. Madagascan Ground Boa (Acrantophis madagascariensis) 
submitted for physical examination.
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I would have liked to have seen that!

I tell you; it was quite interesting having that Spider Monkey 
camping out, especially in the south. We went into Carlsbad 
Caverns, which at that time had a nursery for people to leave their 
children, while parents toured the caverns. We took our Spider 
Monkey to the nursery, and they gladly accepted it. Certainly, that 
would not happen today!

Do you have any advice that you could give the next gen-
eration of herpetological conservationists?

That is a good question. The challenge today with herpetology, 
and then getting into conservation, is that whole animal 
biology is disappearing from university and colleges across the 
country. Sadly, classic courses in herpetology (and mammalogy, 
ornithology, and ichthyology) are few and far between. As 
herpetologists have been retiring, their positions are being filled 
with faculty who can get even greater funding for their research. 
Studies need to be extremely broad based with multiple and 
appropriate collaborations. Still, there are opportunities for those 
that think outside the box that traps many investigators (Fig. 7).

That's a big thing, it's how dedicated you are to the inter-
est you have?

I think a lot of good, solid research is done by plodders: 
people who just stay with it and plod along and make certain 
types of discoveries. The great discoveries are something else, but 
there is a lot that can be done by people with more of an average 

intellect, but incredibly committed. That commitment will make 
the difference between success and failure; I've had friends that I 
went to school with that were far brighter than I was, but perhaps 
lacked that commitment.

I helped develop a course titled “Conservation Medicine 
of Amphibians and Reptiles,” which is a 5-day course offered 
through the American Museum of Natural History’s Southwest 
Research Station (SWRS). I first stayed at the station in 1967 when 
I was a graduate student at NMSU. I fell in love with the area 
and have been going back every summer since that first visit. It 
is an exceptional part of the country regarding herpetofauna. We 
bring-in several guest lecturers and we have an amphibian lab 
and a reptile lab. Our course often overlaps with a course covering 
“Herpetology of the Southwest” that is offered each summer, and 
it is a treat to take participants road-collecting after lectures in the 
evening.

If you're an undergraduate, and you are interested in carving 
out a career involving amphibians and/or reptiles, you need 
to find someone who can serve as a mentor. This is extremely 
important. Do whatever you can to gain experience. See if there's 
an opportunity to work in someone’s lab or in the field, or for your 
state’s wildlife department as a grunt or whatever it takes to get 
experience. The SWRS has positions for summer employment of 
students in their kitchen and to work on projects in the field. The 
literature is really a good place to start looking at where the most 
active programs can be found. Get involved with conservation 
organizations such as Partners in Amphibian and Reptile 
Conservation. Respond to opportunities and don’t hesitate. To 
develop, you must be willing to take chances (Fig. 8).


